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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Users of this document are advised that further or differing requirements can be needed for individual
applications. This document is not intended to inhibit a vendor from offering, or the purchaser from
accepting, alternative equipment or engineering solutions for the individual application. This can be
particularly applicable where there is innovative or developing technology. Where an alternative is
offered, it is advisable that the vendor identify any variations from this document and provide details.

This document includes statements of various nature. These are identified by the use of certain
verbal forms:

T

— '|Shall" is used to indicate that a provision is mandatory;

— '|Should" is used to indicate that a provision is not mandatory but recommended gs'godd practice;

— 'IMay" is used to indicate that a provision is optional.
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Petroleum and natural gas industries — Steel pipes for use
as casing or tubing for wells

1 Scope

This document specifies the technical delivery conditions for steel pipes (casing, tubing and pup joints),
coupfingstotk; tcoupting raterta amd accessory aterial:

By agreement between the purchaser and manufacturer, this document can also be applied to other
plain-end pipe sizes and wall thicknesses.

This|document is applicable to the following connections:

— ghortround thread casing (SC);

— long round thread casing (LC);

— lbuttress thread casing (BC);

— non-upset tubing (NU);

— e¢xternal upset tubing (EU);

— integral-joint tubing (IJ).

NOTHE 1  For further information, see API Spec 5B;

For such connections, this document spetifies the technical delivery conditions for couplings and
threqd protection.

NOTE 2  Supplementary requirements'that can optionally be agreed for enhanced leak resistanc¢ connections
(LC) gre given in A.9 SR22.

This|document can also be applied to tubulars with connections not covered by ISO or API standards.

This|document is applicable to products including the following grades of pipe: H40, J55, K35, N80, L80,
C90,[R95, T95, P110, €110 and Q125.

This[document istnet applicable to threading requirements.

NOTE 3 Dintensional requirements on threads and thread gauges, stipulations on gauging prjactice, gauge
specifications, as well as, instruments and methods for inspection of threads are given in API Spec $B.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 80000-1, Quantities and units — Part 1: General
ISO 643, Steels — Micrographic determination of the apparent grain size
ISO 6506-1:2004, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6506-2, Metallic materials — Brinell hardness test — Part 2: Verification and calibration of testing
machines

© IS0 2020 - All rights reserved 1
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ISO 6508-1:2006, Metallic materials — Rockwell hardness test — Part 1: Test method

ISO 6508-2, Metallic materials — Rockwell hardness test — Part 2: Verification and calibration of testing
machines and indenters

[SO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature

ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1:
Tension/compression testing machines — Calibration and verification of the force-measuring system

ISO 8501-1, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel substrates

and of steel 4
ISO 9513, M.
ISO 9712, N

ISO 10893-2
and welded

[SO 10893-]
testing of se
of longitudin

ISO 10893-5
welded ferrd

ISO 10893-]
testing of se
and/or trang

ISO 10893-1
seam of weld

[SO 11484, §

ISO 13678, |
with casing,

ANSI/NACE
Stress Corro

API RP 5A3
Elements

API TR 5C3

ubstrates after overall removal of previous coatings
ptallic materials — Calibration of extensometer systems used in uniaxial testing
bn-destructive testing — Qualification and certification of NDT personnel

, Non-destructive testing of steel tubes — Part 2: Automated eddy current.testing of sea
except submerged arc-welded) steel tubes for the detection of imperfedtions

8, Non-destructive testing of steel tubes — Part 3: Automated full peripheral flux leq
hmless and welded (except submerged arc-welded) ferromagnetic-steel tubes for the dete
al and/or transverse imperfections

, Non-destructive testing of steel tubes — Part 5: Magnetic particle inspection of seamles|
magnetic steel tubes for the detection of surface imperfections

0, Non-destructive testing of steel tubes — Pdart 10: Automated full peripheral ultrd
hmless and welded (except submerged arc-weldéd) steel tubes for the detection of longity
verse imperfections

1, Non-destructive testing of steel tubes’— Part 11: Automated ultrasonic testing of the
ed steel tubes for the detection of longitudinal and/or transverse imperfections

teel products — Employer's qualification system for non-destructive testing (NDT) perso

Petroleum and natural gas industries — Evaluation and testing of thread compounds fo
tubing, line pipe and drill stem elements

TMO0177-2016, Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking
sion Cracking in H35 Environments

Recommendéd Practice on Thread Compounds for Casing, Tubing, Line Pipe, and Drill

Technical Report on Equations and Calculations for Casing, Tubing, and Line Pipe Us

mless

kage
ction

s and

sonic
dinal

weld

nnel

" use

and

IStem

ed as

Casing or Tu

ping; and Performance Properties Tables for Casing and Tubing

SPEc API 5B, Specification for Threading, Gauging and Thread Inspection of Casing, Tubing, and Line
Pipe Threads

ASTM A370,

Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ASTM A751, Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products

ASTM A941,

ASTM B117,

Standard Terminology Relating to Steel, Stainless Steel, Related Alloys and Ferroalloys

Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM E4, Standard Practices for Force Verification of Testing Machines

ASTM E10-18, Standard Test Method for Brinell Hardness of Metallic Materials
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ASTM E18-19, Standard Test Methods for Rockwell Hardness of Metallic Materials
ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic Materials

ASTM E29, Standard Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications

ASTM E83, Standard Practice for Verification and Classification of Extensometer Systems
ASTM E112, Standard Test Methods for Determining Average Grain Size
ASTM E213, Standard Practice for Ultrasonic Testing of Metal Pipe and Tubing

ASTM E273, Standard Practice for Ultrasonic Testing of the Weld Zone of Welded Pipe and-Tuling

ASTM E309, Standard Practice for Eddy-Current Examination of Steel Tubular Produdts Using Magnetic
Satufation

ASTM E543, Standard Specification for Agencies Performing Nondestructive Testing
ASTM E570, Standard Practice for Flux Leakage Examination of Ferromagnetic Steel Tubular Products
ASTM E709, Standard Guide for Magnetic Particle Testing

ASNT-SNT-TC-1A, Personnel Qualification and Certification in.Nondestructive Testing

IAD(/SPE 11396, B.A. Dale, M.C. Moyer, T.W. Sampson, A Test-Program for the Evaluation of Oiffield Thread
Protectors, IADC/SPE Drilling Conference, New Orleans, LA, 20-23 February 1983

MIL-STD-810c, Military Standard: Environmental Test Methods, 10 March 1975

3 Terms, definitions, symbols and abbreviated terms

3.1 | Terms and definitions
For the purposes of this documentjthe terms and definitions given in ASTM A941 and the follpwing apply.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia;-available at http://www.electropedia.org/

3.1.1
accessory material
seanlless casing (3.1.5) or tubing, or seamless thick-walled tubes or mechanical tubes, or par stock or
hot fprgings used for the manufacture of accessories

3.1.2
API threads
threads as specified in API Spec 5B

3.1.3

arc burn

localized point of surface melting caused by arcing between an electrode or ground (earth) and the
product surface

Note 1 to entry: Contact marks, which are intermittent marks adjacent to the weld line of EW pipe resulting from

electrical contact between the electrodes supplying the welding current and the pipe surface, or contact marks
resulting from the use of a spectrometer for the detection of steel chemical composition, are not arc burns.
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carload
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quantity of product loaded on a railway car for shipment from the product-making facilities

3.1.5
casing

pipe run from the surface and intended to line the walls of a drilled well

3.1.6
connection

threaded assembly of tubular components

3.1.7
controlled
cooling frorj
internal dan

3.1.8
coupling
internally tH

3.1.9
coupling bl
unthreaded

3.1.10
coupling m
thick-walleg

Note 1 to en
has no mand
finished couf

3.1.11
coupling st

cooling
h an elevated temperature in a pre-determined manner to avoid hardening,'dracki
hage, or to produce a desired microstructure or mechanical properties

ireaded cylinder for joining two lengths of threaded pipe

ank
material used to produce an individual coupling (3.1.8)

aterial
seamless tube used to manufacture coupling blanks (3.1.9)

htory NDE inspection requirements (see 10.15). See Clause 9 for mandatory NDE requiremen|
lings.

pck

coupling mdterial that meets the coupling.stock requirements

3.1.12
defect
imperfectio
document

3.1.13

electric-we|
pipe having
the addition
heat for wel

h of sufficient magnjtude to warrant rejection of the product based on criteria de

Ided pipé

one longitudinal seam formed by electric-resistance or electric-induction welding, wif
of filler metal, wherein the edges to be welded are mechanically pressed together an
ing is generated by the resistance to flow of electric current

g or

'ry: The main difference between coupling material and coupling stock is that coupling material

ts for

fined

hout
d the

3.1.14
full-body

complete cross-section of the product

3.1.15
full-length

complete length of the product (end-to-end)

3.1.16
heat

metal produced by a single cycle of a batch melting process
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3.1.17
heat analysis
chemical analysis representative of a heat as reported by the metal producer

3.1.18
imperfection
discontinuity in the product wall or on the product surface that can be detected by a specific NDE method

Note 1 to entry: See NDE method included in Table C.42 or Table E.42.

3.1.19

inspection
process of measuring, examining, testing, gauging or otherwise comparing a unit of prodpict with the
applicable requirements

3.1.20

inspection lot
lot
defirlite quantity of product manufactured under conditions that are~considered unifprm for the
attripute to be inspected

3.1.21
inspection lot sample
one ¢r more units of product selected from an inspection lot (321:20) to represent that inspgction lot

3.1.22
lot size

inspg¢ction lot size

number of units of product in an inspection lot (3.1.20)

3.1.23
interrupted quenching
quenching in which the product being gitéenched is removed from the quenching medium while the
product is at a temperature substantially higher than that of the quenching medium

3.1.24
label 1
dimgnsionless designation forthe size or specified outside diameter that can be used when ofrdering pipe

3.1.25
labe] 2
dimgnsionless designation for the mass per unit length that can be used when ordering pip

)

3.1.26
length
piece of‘pipe that can be plain-end, threaded, or threaded and coupled, that is in accofdance with
specificlength requirements

Note 1 to entry: See requirements in 8.6, Table C.27 or Table E.27.

3.1.27
linear imperfection
imperfection which includes, but is not limited to, seams, laps, cracks, plug scores, cuts and gouges

Note 1 to entry: See API Std 5T1.

3.1.28

manufacturer

one or more of the following, depending on the context: pipe mill; processor; threader; coupling
manufacturer, pup-joint manufacturer; accessory manufacturer

Note 1 to entry: See Clause 14.
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non-linear imperfection
imperfection which includes, but is not limited to, pits and round-bottom die stamping

Note 1 to entry: See API Std 5T1.

3.1.30
pipe

casing (3.1.5), tubing and pup joints as a group

3.1.31
pipe mill

firm, compa|ny or corporation that operates pipe-making facilities

3.1.32
plain-end p
pipe, either

3.1.33
processor
firm, compa

3.1.34
product
pipe, coupli
(3.1.1), eithg

3.1.35
product teg
test block re

3.1.36
pup joint
casing (3.1.9

Note 1 to ent

3.1.37
purchaser
party respd
that order

3.1.38
quench cra
crack in steg

Note 1 to ent

ipe
ipset or non-upset, furnished without threads

hy or corporation that operates facilities capable of heat-treating products made by a pip¢

g (3.1.8), coupling stock, coupling material, coupling-blank (3.1.9) or accessory ma
r individually or collectively as applicable

t block
moved from the product, the tensile test spécimen or through-wall hardness test ring

) or tubing of length shorter than Range 1

y: Range 1 is specified in Table'€.27 or Table E.27.

nsible for both thé-definition of requirements for a product order and for paymer

ck
| resulting from stresses produced during the transformation from austenite to marte|

Fy-This transformation is accompanied by an increase in volume.

b mill

Ferial

t for

nsite

3.1.39

seamless pipe

wrought ste

el tubular product made without a weld seam

Note 1 to entry: To produce the desired shape, dimensions and properties, it is manufactured by hot-working
steel, and if necessary, by subsequently cold-working or heat-treating, or a combination of these operations.

3.1.40
skelp

hot-rolled steel strip used for manufacturing EW pipe
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3.1.41

special end-finish

threads with specific thread form and features, manufacturing specifications, dimensions, connection
(3.1.6) make-up and performance properties

Note 1 to entry: The specificities of such threads are beyond the scope of this document.

3.1.42

standardized test block

test block, certified to a mean hardness number, used for the verification of the performance of hardness
testing machines

3.1.43
threpd protector
cap dr insert used to protect threads and seals during handling, transportation and'storage

3.1.44
tubing
pipe placed in a well to produce or inject fluids

3.1.45
upper critical temperature
Arg
temperature at which austenite begins to transform to ferrite’during cooling

3.2 | Symbols and abbreviated terms

BC API Spec 5B buttress thread casing connection

B¢ maximum bearing face diameter

CS coupling stock

Cy Charpy V-notch impact test minimum absorbed energy
CVN Charpy V-notch

D specified outside diameter for pipe

d calculated.inSide diameter

EMI electromagnetic inspection

EU API'Spec 5B external upset tubing connection

EW electric-welded process

HBW Brinell hardness, when testing with a tungsten carbide ball
HRC Rockwell hardness C-scale

ID inside diameter

I API Spec 5B integral tubing connection

k a constant used in the calculation of elongation

LC API Spec 5B long round thread casing connection

max. maximum
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min. minimum

N heat-treat process full-body, full-length normalized

N&T normalized and tempered

NDE non-destructive examination

NU API Spec 5B non-upset tubing connection

oD outside diameter

PE unthreaded pipe either upset or non-upset

Q quenched and tempered

RC regular coupling

S seamless process (when not referencing the chemical element sulfur)
Sc minimum acceptable result of the ANSI/NACE=TMO0177- Method B\test
SCC special clearance coupling

SSC sulfide stress cracking

SC API Spec 5B short round thread casing connection

SR supplementary requirement

SF special end finishing

t specified wall thickness

T&C threaded and coupled

UsSC United States customary (units)

uT ultrasonic testing

w specified outside-diameter for regular couplings with API threads

W, specified outside diameter of special clearance couplings with API threads
YS 1 ax specifiedmaximum yield strength

YSin specified minimum yield strength

4 Conformance

4.1 Dual referencing of normative references

In the interests of world-wide application of this document, ISO/TC 67 has decided, after detailed
technical analysis, that certain normative documents listed in Clause 3 and prepared by ISO/TC 67 or
other ISO Technical Committee are interchangeable in the context of the relevant requirement with
the relevant document prepared by the American Petroleum Institute (API), the American Society
for Testing and Materials (ASTM) or the American National Standards Institute (ANSI). These latter
documents are cited in the running text following the ISO reference and preceded by “or”, for example
“ISO XXXX or API YYYY”. Application of an alternative normative document cited in this manner will
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lead to technical results different from the use of the preceding ISO reference. However, both results
are acceptable and these documents are thus considered interchangeable in practice.

4.2 Units of measurement

In this document, data are expressed in both the International System (SI) of units and the United States
Customary (USC) system of units. For a specific order item, it is intended that only one system of units
be used, without combining data expressed in the other system.

Products manufactured to specifications expressed in either of these unit systems shall be considered
equivalent and totally interchangeable. Consequently, conformance with the requirements of this
doculment as expressed in one system provides conformance with requirements expr¢ssed in the
othef system.

For data expressed in the SI, a comma is used as the decimal separator and a space“as the thousands
separator. For data expressed in the USC system, a dot (on the line) is used as the\decimal sgparator and
a spdce as the thousands separator.

In the text, data in SI units are followed by data in USC units in parentheses.

Sepafate tables for data expressed in SI units and USC units areigiven in Annex C apd Annex E
respectively.

Figures are contained in Annex D and express data in both Sl<and USC units.

Anngx F provides the applied procedures to convert the USC units into SI units

5 Information to be supplied by the purchaser

5.1 | Grades C90, T95 and C110

The purchaser should refer to ISO 15156-2 and/or ANSI/NACE MRO0175 for guidance on the usage of
Grades €90, T95 and C110. Particular attention should be given to the application of Grade C110 in
ISO 15156-2 or ANSI/ MR0175/1SQ 15156-2 SSC Regions 2 or 3, as this material is not sujtable for all
sour |(hydrogen sulfide-containing) service applications.

NOTH The SSC test is for-quality control purposes only and does not qualify the material for any| specific sour

servife application. It is the-product user's responsibility to ensure that the product is suitable for|the intended
appligation.

5.2 | Casing

5.2.1 When enquiring or placing orders for pipe manufactured in accordance with this dqcument, the
purchaser. shall specify the following according to Table 1.

Table 1 — Purchaser supplied information (Casing)

Requirement Reference

International Standard This document, i.e. ISO 11960
Quantity

Type of pipe or couplings

Casing:

Threaded or plain-end 8.12.1, Table C.1 or Table E.1

Type of connection: SC, LC or BC or other connection 8.12.2,8.12.5, Table C.1 or Table E.1
With or without couplings 8.12.2, Table C.1 or Table E.1
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Table 1 (continued)

Requirement Reference

Special clearance couplings - BC 9.6, Tables C.1 and C.33 or Tables E.1
and E.33

Special clearance couplings with special bevel - BC 9.6

Label 1 or specified outside diameter

Table C.1 or Table E.1

Label 2 or specified mass or wall thickness

Table C.1 or Table E.1

Grade and type where applicable

Tables C.1 and C.4 or Tables E.1 and E.4

Length

8.6, Table C.27 or Table E.27

Seamless or

electric-welded

6.2, Table C.3 or Table E.3

Critical thickness for special end-finish couplings, stock or blanks

7.6.6

Delivery dat

b and shipping instructions

Inspection b

y purchaser

Annex B

5.2.2 The

concerning {

purchaser shall also state on the purchase agreement the requirements, where applig
he following stipulations, which are at the purchaser’s option according to Table 2.

Table 2 — Purchaser supplied agreement optional requirements (Casing)

able,

Requirement Reference
Internationa‘l Standard This document, i.e. ISO 11960
Heat treatmeént 6.3, Table C.3 or Table E.3
Lower alterrative impact test temperature 7.3.7

Impact testing for Grades H40, J55, K55 7.5.1, A.8 SR16
Impact testihg for Grades N80 all types, L80 all types, C90, R95, T95 7.5.2,A.8 SR16

and P110

Sulfide stresfs cracking test method(s) - Grades C90:and T95 7.14,10.10

Sulfide stresfs cracking test method(s) and test solution(s) - 7.14,10.10,A.11 SR39
Grade C110

Casing jointdrs - SC and LC 8.7

Alternative drifting requirements 8.10

Casing with fouplings detached 14

Coupling malke-up (other than\poewer-tight) 8.14

Coupling grade 9.2

Seal ring coyplings 9.9,A.7 SR13

Heat and supjplementary analyses 10.3

Additional mjarkings Clause 11

Pipe coating 121

Alternative grades or heat treatments of coupling 9.2

Combination couplings 9.7

5.2.3 The following may be agreed between purchaser and manufacturer according to Table 3.

Table 3 — Purchaser/Manufacturer agreement (Casing)

Requirement

Reference

International Standard

This document, i.e. ISO 11960

Length other than specified in Table C.27 or Table E.27
Upset - Grade C110

8.6
6.2

10
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“ *

Requirement Reference

Cold rotary straightening - Grade Q125 6.3.5

Statistical tensile testing 7.2.4, A.10 SR38
Statistical impact testing 7.3.8,A.6 SR12

Impact testing for non-heat-treated pipe - Grades H40, ]55 and K55 7.5.1, A.8 SR16
Alternative hardenability requirement for products with a 7.10.2

wall thickness of 30 mm (0.181 in) or larger

Thread and storage compound 8.14

Waiying NDE of couplings in Grades H40, ]55 and K55 9.11.3 nQ
Coupling thread surface treatment - Grade Q125 only 9.15 (\Q v
Redyced section tensile specimens - Grade Q125 10.4. f(\' v
Additional hardness testing 10.6.2 N O
Alternative hydrostatic test pressures 10.12.3 '\'\

Plain-end Grade Q125 casing hydrostatic testing 10.1

Non{destructive examination m@m SR2,A.4 SR10 and A.5 SR11
Marking requirements 1se 11

Thrdad protectors /)0\12'2

Coupling blanks - Grade Q125 only &\X 9.4.2, A.3 SR9

Upsqt casing - Grade Q125 only \\)‘ A.4 SR10

Electric-weld casing and pup joints - all Grades except Gs{@% P110 A12 SR40

and Q125 N

Electric-weld casing and pup joints - Grades P110 5{4\@6125 6.2,A.5 SR11

Alternative F factor for statistical impact testing’) A.6.2 SR12.2

Specjal size and wall thickness - plain-end p}ke 8.2

Enh3nced leak resistance LC connectioqs}\v A9 SR22

Highl collapse resistance o A.19 SR47

N
C)O
O .

5.3 | Tubing

5.3.1
purchaser shall speci

Q~
R

he following according to Table 4.

Table 4 — Purchaser supplied information (Tubing)

When enqgi@&r placing orders for pipe manufactured in accordance with this dqcument, the

Requir%r?n\t Reference

Inter r@o\nal Standard This document, i.e. ISO 11960
Quantity

Type of pipe or couplings

Tubing:

Non-upset, external-upset or integral joint Table C.2 or Table E.2
Threaded, plain-end, or other connection 8.12

With or without couplings 8.12

Regular couplings with special bevel - NU, EU

9.10, Tables C.24, C.34 and
Tables E.24, E.34 and E.35

C.35or

Special clearance couplings - EU

9.6, Tables C.24 and C.35 or Tables E.24
and E.35

Label 1 or specified outside diameter

Table C.2 or Table E.2
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Table 4 (continued)
Requirement Reference
Label 2 or specified mass or wall thickness Table C.2 or Table E.2
Grade and type, where applicable Table C.2 or Table E.2, Table C.4 or
Table E.4
Length 8.6, Table C.27 or Table E.27
Seamless or electric-welded 6.2, Table C.3 or Table E.3
Critical thickness for special end-finish couplings 7.6.6
Delivery date and shipping instructions
Inspection by purchaser Annex B
5.3.2 The(purchaser shall also state on the purchase agreement the requirements, where 'dpplidable,
concerning the following stipulations, which are at the purchaser’s option according to Table 5.
Table 5 — Purchaser supplied agreement optional requirements-(Tubing)
Requirement Reference
Internationdl Standard This dociment, i.e. ISO 11960
Heat treatment 6.3,able C.3 or Table E.3
Lower alternjative impact test temperature 2.3
Impact testipg for Grades H40 and J55 7.5.1, A.8 SR16
Impact testipng for Grades N80 all types, L80 all types, C90, R95,F95|7.5.2, A.8 SR16
and P110
Sulfide stresfs cracking test method(s) - Grades C90 and T95 7.14,10.10
Alternative drift requirements 8.10
Extended lerlgth upset 8.11.6
Rounded noge for EU 8.12.3
Coupling majke-up (other than power-tight) 8.14
Tubing with |couplings detached 8.14
Coupling grade 9.2
Alternative grades or heat treatmefit§ of coupling 9.2
Combinatior] couplings 9.7
Seal ring coyplings 9.9,A.7 SR13
Heat and supjplementary:ahalyses 10.3
Additional hprdness testing 10.6.2
Additional markings Clause 11
Pipe coatingp 121

5.3.3 The following may be agreed between purchaser and manufacturer according to Table 6.

Table 6 — Purchaser/Manufacturer agreement (Tubing)

Requirement Reference

International Standard This document, i.e. ISO 11960
Length other than specified in Table C.27 or Table E.27 8.6

Statistical tensile test 7.2.4,A.10 SR38

Statistical impact testing 7.3.8, A.6 SR12

Impact testing of non heat treated pipe - Grades H40, ]55 and K55 7.5.1, A.8 SR16
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Table 6 (continued)
Requirement Reference
Alternative hardenability requirement for products with a 7.10.2
wall thickness of 30 mm (1.181 in) or larger - C110
Thread and storage compound 8.14
Waiving NDE of couplings in Grades H40, |55 and K55 9.11.3
Additional hardness testing 10.6.2
Alternative hydrostatic test pressures 10.12.3
Non{destructiveexamimation 035 A2 SRZ A4 SRT0=nd A.5 SR11
Marlking requirements Clause 11
Thrgad protectors 12.2
Electric-weld tubing and pup joints - All Grades except Grade P110 A.12 SR40
Electric-weld tubing and pup joints — Grade P110 A.5 SR11
Specfial size and wall thickness 8.2
Casing used for tubing 8.2, Table C.27 or Table E.27

5.4 | Coupling stock, coupling material and accessory material

5.4.1

When enquiring or placing orders for coupling stock, coupling material or accesspry material

mantifactured in accordance with this document, the puréhaser shall specify the following According to

Table 7.

Table 7 — Purchaser supplied information (Coupling stock and material and acdessory

material)
Requirement Reference
International Standard This document, i.e. ISO 11960
Quantity
Kind| of product: coupling stock, coupling material or accessory material
Sulfide stress cracking test method(s) - Grades C90 and T95 7.14,10.10
Sulfide stress cracking test'method(s) and test solution(s) - 7.14,10.10,A.11 SR39
Grade C110
Outsjide diameter and tolerances 8.2
Walljthickness and‘tolerances 8.2
Stralghtness{elérance 8.9.2
Length 8.6
Grade@nd type, where applicable Tables C.3 and C.4 or Tablef E.3 and E.4
Impact requirements or critical thickness 74
Inspection by purchaser Annex B
Critical thickness for special end-finish accessory material 7.6.6
Wall thickness verification of special end-finish accessory material 10.13.4

Delivery date and shipping instructions
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5.4.2 The purchaser shall also state on the purchase agreement the requirements, where applicable,
concerning the following stipulations, which are at the purchaser’s option according to Table 8.

Table 8 — Purchaser supplied agreement optional requirements (Coupling stock and material,
and accessory material)

Requirement Reference

International Standard This document, i.e. ISO 11960
Heat treatment 6.3, Table C.3 or Table E.3
Statistical tensile testing 7.2.4, A.10 SR38

Statistical inllpact testing 7.3.8, A.6 SR12

Impact testing 7.4,7.6, A.8 SR16

Alternative hardenability requirement for products with a 710.2

wall thickneps of 30 mm or larger

Heat and supjplementary analyses 10.3

Additional njarkings Clause 11

6 Process of manufacture

6.1 General

The product furnished in accordance with this document shall be made to a fine-grain practice. [Steel
made to a fije-grain practice contains one or more grain-refiming elements, such as aluminium, niopium
(columbium’l;, vanadium or titanium in amounts intended,to tesult in the steel having a fine austénitic
grain size.

Pipe furnished in accordance with this document shall be made by the seamless or electric-weld process
as shown in|Table C.3 or Table E.3 and as specified-on the purchase agreement. Pup joints shall be ade
from the materials listed in 3.1.36. Material-for-couplings, coupling stock and coupling material |shall
be manufadtured by the seamless process*Cold-drawn tubular products without appropriate|heat
treatment afe not acceptable.

Accessory material for casing and tubing shall be seamless unless otherwise specified on the pur¢hase
agreement.

Electric-welded Grade P110 pipe and Grade Q125 casing shall be provided only when the supplementary
requirement in A.5 SR11 is specified on the purchase agreement.

Grade C110 product shall not be upset unless agreed between the purchaser and manufacturer.

Grade Q125|upset;casing shall be provided only when the supplementary requirement in A.4 SR10 is
specified on|the'purchase agreement.

6.2 Heat treatment

6.2.1 General

Product shall be heat-treated in accordance with a documented procedure as stipulated in Table C.3
or Table E.3 for the particular grade and type specified on the purchase agreement. Product requiring
heat treatment shall be heat-treated full-body, full-length. When heat-treated upset product shall
be heat-treated full-body, full-length after upsetting. Individually heat-treated coupling blanks are
acceptable. All pipe processed through a hot-stretch mill (i.e. stretch-reduced) shall be considered
normalized, provided the exit temperature is above the upper critical temperature (Ar;) for the steel
being processed and the pipe is air-cooled.
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The weld seam of electric-welded pipe shall be heat-treated after welding to a minimum temperature of
540 °C (1 000 °F) or processed in such a manner that no untempered martensite remains.

6.2.2 Grades]55, K55, N80 all types and R95

For Grades J55 and K55 product heat treatment is not mandatory. A heat-treatment, consistent with
Table C.3 footnote b or Table E.3 footnote b, shall be applied if specified on the purchase agreement or
may be applied at the manufacturer’s option.

Grade N80 Type 1 product shall be normalized or, at the manufacturer's option, shall be normalized and
tempered. Grade N80Q product shall be quenched and tempered.

GradL R95 shall be quenched and tempered.

6.2.3 Grades L80 all types, C90, T95 and C110

Wheh requested by the purchaser, the manufacturer shall produce evidence to.Show that the tempering
practice will result in the pipe attaining the minimum tempering temperature.

Gradfl L80 13Cr may be subject to embrittlement when tempered below 620 °C (1 150 °F). When all
product meets the requirements in 7.3, 7.4.4, 7.5.2 and 10.7, no furtherprecautions are necgssary.

NOTH In this document, when the symbol L80 is used alone, it cavers Grades L80 Type 1 and L$0 13Cr.
6.3 | Straightening

6.3.1 Grades H40, ]J55, K55, N80 all types

No specific methods are required.

6.3.2 Grades R95 and P110

Gragrs R95 product shall be subjected to no tensile or expansion cold-working, except that which is
incidental to normal straightening eperations, and to no more than 3 % compressive c¢ld-working,
after{the final tempering operation.

Gag press straightening or.hot rotary straightening at 400 °C (750 °F) minimum at the epd of rotary
straightening (unless a“higher minimum temperature is specified on the purchase agreement) is
acceptable. If hot rotary straightening is not possible, the pipe may be cold rotary straightened provided
it is then stress-relievéd at 510 °C (950 °F) or higher.

6.3.3 Grade L80

Gradg L80'shall not be subjected to cold working after the final heat treatment, except for hat which is
incidefital to normal straightening operations. Grade L80 product rotary-straightened at t¢mperatures
less than 480 ~C (900 °FJ shall not contain roll marks that exceed the maximum hardness specified in
Table C.5 or Table E.5; however:

— rollmarks that are not detectable by feel and have no measurable surface deformation are acceptable
without further evaluation;

— roll marks that are not more severe than those previously evaluated and verified by the
manufacturer in a documented procedure not to exceed the maximum hardness specified in
Table C.5 or Table E.5 are acceptable without further evaluation;

— productwith severe roll marks shall be either rejected or stress-relieved at 480 °C (900 °F) minimum.
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6.3.4 Grades C90, T95 and C110

Product, when necessary, shall be either cold rotary straightened followed by stressreliefat 30 °Cto 55 °C
(50 °F to 100 °F) below the final specified tempering temperature, or hot rotary straightened with an
exit temperature not more than 165 °C (300 °F) below the final specified tempering temperature. When
necessary, light gag straightening shall be permitted.

Stress relief after cold rotary straightening may be performed for Grades C90 and T95 to temperatures
below the specified range when based on a documented procedure and agreed to between purchaser

and manufacturer.

6.3.5 Gra
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g is acceptable (unless a higher minimum temperature is specified on +the” purc
If hot rotary-straightening is not possible, the product may be cold rotany-straight
s then stress-relieved at 510 °C (950 °F) or higher. Product may be cold rotary-straight
sequent stress-relieving only by agreement between purchaser and manufacturer.

ability
eral

cturer shall establish and follow procedures for maintaining heat and/or lot identity
heat and/or lot tests are performed and conformance with specification requirement

alization of Grades C90, T95, C110 and Q125

The serial pumber shall be marked on products<as specified below. It is the responsibility o

manufactur

Each length
In addition,
sequence in

Each length
be uniquely
that has be
of the full-l¢
(see 10.2.3)
material in 1
the lot shall

br to maintain the identification of material until it is received by the purchaser.

when supplementary requitement A.6 SR12 is specified, the number shall identif}
which the lengths were témpered in order to allow retest in accordance with A.6.3 SR

of coupling stock, ceupling material, coupling blank, pup joint or accessory material
numbered so that(test data can be related to individual lengths. When cut from mat
bn heat-treated _full-body, full-length, the pieces shall be marked with the serial nu
ngth piece. When heat-treated in coupling blank or individual lengths, each heat-tre
shall be uniquely numbered. Additionally, when coupling blanks, or pup joints or acces
ndividual lengths, are heat-treated as a unit in a continuous process-run, the pieces wj
be sequentially numbered in the order in which they are heat-treated.

kary-

hase
ened
ened

until
s has

f the

of pipe shall be uniquely numbered so that test data can be related to individual lengths.

U the
12.3.

shall
erial
mber
ht lot
sory
ithin

6.5 Procd

P SSES rpqniring validation

Final operations performed during product manufacturing that affect attribute conformance as
required in this document (except chemical composition and dimensions) shall have their processes

validated.

Those processes requiring validation are:

applicable, upsetting, cold-working;

and ups

16

for seamless, heat-treated product: heat treatment;

etting;

for seamless, as-rolled product: final reheating practice and hot sizing or stretch-reducing. If

for electric-welded, as-rolled product: sizing and seam welding. If applicable, seam heat treatment
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— for electric-welded, heat-treated product: seam welding and full-body, full-length heat treatment.

7 Material requirements

7.1 Chemical composition

Product shall conform to the requirements specified in Table C.4 or Table E.4 for the grade and type
specified.

For Grades C90, T95 and C110 the manufacturer shall inform the purchaser at the time of inquiry of the
minifium and maximum concentrations for all elements intentionally added to eacn heat, fegardless of
the purpose of the addition.

7.2 | Tensile properties

7.2.1 General

Product shall conform to the tensile requirements specified in Table C.5-0r Table E.5.

The tensile properties of upset casing and tubing, except elongation.of the upset ends, shal| conform to
the requirements given for the pipe body. In case of dispute, the‘properties (except elongation) of the
upset shall be determined from a tensile test specimen cut frony'the upset. A record of sudh tests shall
be avyailable to the purchaser.

7.2.1 Elongation

The inimum elongation, e, expressed in percent;is calculated as given by Formula (1):
d=kx—_ 1)

wherte

¢ isthe minimum gaugelength extension in 50,8 mm (2.0 in), expressed in percent, founded to
the nearest 0,5 % below 10 % and to the nearest unit percent for 10 % and larger;

k isaconstant; 1942,57 (625 000);

A isthe cross=sectional area of the tensile test specimen, expressed in square millimgtres
(squaréinches), based on specified outside diameter or nominal specimen width and specified
walkthickness, rounded to the nearest 10 mm? (0.01 in?), or 490 mm? (0.75 in?) whichever is
smaller;

U ~_is the minimum specified tensile strength, in megapascals (pounds per square inch).

The minimum elongation for both round-bar tensile specimens [8,9 mm (0.350 in) diameter with
35,6 mm (1.40 in) gauge length and 12,7 mm (0.500 in) diameter with 50,8 mm (2.0 in) gauge length]
shall be determined using an area 4 of 130 mm? (0.20 in2).

Table C.6 or Table E.6 gives minimum elongation values for various sizes of tensile specimens and for
various grades.

7.2.3 Yield strength

The yield strength shall be the tensile stress required to produce the elongation under load specified in
Table C.5 or Table E.5 as determined by an extensometer.
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7.2.4 Statistical tensile testing — Grades C90, T95 and C110

By agreement between purchaser and manufacturer the supplementary requirements for statistical
tensile testing of Grades C90, T95 and C110 in A.10 (SR38) shall apply.

7.3 Charpy V-notch test — General requirements

7.3.1 Evaluation of test results

A test shall consist of a set of three specimens taken from one location from a single tubular product
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When testing EW pipe using a transverse test specimen, the weld line shall be positioned at the notch in
the Charpy test specimen.

When the outside diameter or wall thickness precludes the machining of longitudinal impact test
specimens Y;-size or larger, the product need not be tested; however, the manufacturer shall use a
chemical composition and processing that is documented and demonstrated to result in impact-energy
absorption which meets or exceeds the minimum specified requirement.

7.3.4 Hierarchy of test specimens

The hierarchy of test specimen orientation and size is specified in Table C.9 or Table E.9.
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7.3.5 Alternative size impact test specimens

At the manufacturer's option, impact test specimens of an alternative size, listed in Table C.8 or
Table E.8, may be used instead of the minimum size specified in Tables C.10 to C.15, C.20, C.21 and
Tables E.10 to E.15, E.20 and E.21. However, the alternative test specimen selected shall be higher on the
hierarchy table (Table C.9 or Table E.9) than the specified size, and the absorbed energy requirement
shall be adjusted consistent with the orientation and size of the impact specimen.

7.3.6 Sub-size test specimens

The minimum CVN absorbed energy requirement for sub-size test specimens shall be that specified
for a[full-size test specimen multiplied by the reduction factor in Table C.8 or Table E.8; however, in no
evenf shall a sub-size test specimen be used if the reduced absorbed-energy requirement] is less than
11] (8 ft1b).

7.3.7 Test temperature

The test temperature shall be 0 °C (32 °F) for all Grades except Grades J55-and K55. Grades (|55 and K55
shall|be tested at 21 °C (70 °F). An alternative lower test temperature niay-be specified on the purchase

agreement or selected by the manufacturer for any grade. The tolerance on the test tempgrature shall
be +3 °C (£ 5 °F).

A redluction in test temperature may be required for Grades }J55-and K55 when sub-size specimens are
used} The amount of test-temperature reduction depends<en‘the critical thickness of thg connection
and the size of the impact test specimen. The test-temperature reduction specified in Table C.10 or
Tablg¢ E.10 shall be used when applicable.

7.3.8 Statistical impact testing

By agreement between purchaser and mandfacturer, the supplementary requirements far statistical
impdct testing in A.6 SR12 shall apply.

7.3.9 Reference information

ISO/TR 10400 or API TR 5C3 includes reference information on fracture mechanics and equations and
tablds used in preparing impagt requirements.

7.4 | Charpy V-notch < Absorbed energy requirements for coupling stock, coupling
material, coupling blanks and couplings

7.4.1 General

Coupling stock, coupling material and coupling blanks suitable for more than one type of connection

may [bé-qualified by a test to demonstrate conformance to the most stringent requirements. The test
specnmrmmmm—b?dmﬂﬂghesmmm—mrdmmra}able C9 or

Table E.9 and the absorbed energy requirement shall equal or exceed the applicable requirements.

7.4.2 Grade H40
There is no mandatory CVN impact energy requirement.

NOTE See A.8 SR16 for optional CVN requirements.

7.4.3 Grades]55 and K55 for API threads
The minimum full-size transverse absorbed energy requirement Cy, is 20 J (15 ft-Ib). The minimum full-

size longitudinal absorbed energy requirement Cy is 27 ] (20 ft-Ib). The impact specimen orientation,
minimum size, minimum absorbed energy requirement (that is, adjusted for the size of specimen
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indicated), and test temperature reduction (as applicable) for couplings are provided in Table C.10 or
Table E.10.

7.4.4 Grades N80 all Types, R95, L80 all Types, C90, T95, P110 and Q125 for API threads

The impact specimen orientation, minimum size and minimum absorbed energy requirement Cy (i.e.
adjusted for the specimen size indicated) for couplings are provided in Tables C.11 to C.15 or Tables E.11
to E.15.

The minimum absorbed energy requirements, Cy, for full-size test specimens are calculated based on
the formulae in Table 9:

where
YS, . 19 the specified maximum yield strength for the grade evaluated, in megapascals (thouspnd
ppunds per square inch);
t id the critical wall thickness, in millimetres (inches), based on the specified dimensions|for
cpuplings.
Table 9 — Full-size test specimen minimum absorbed energy requirements (couplings for
grades N80 [all types], R95, L80 [all types], C90, T95,P110, and Q125)
Unit system Transverse requirement Longitudinal requirement
Cv Cv
SI units, joulps YS 0y - (0,001 18 - £ + 0,012 59) YS, 0y - (0,002 36 - £+ 0,025 18)
or 20 ], whichever is greater or 41 ], whichever is greater

(Table C.16) (Table C.17)

USC units, fopt-pounds YSax  (0.152 - £+ 0.064) YSax - (0.304 - £+ 0.128)
or 15 ft-lb whichever is greater or 30 ft-1b, whichever is greater

(Table E.16) (Table E.17)
NOTE Tdbles for requirements for Grade C110 couplings with API threads are not included since [these
threads are njot standardized for this grade.
7.4.5 Sperial end-finish
The critical jthickness shall be as'specified in 7.6.6. The absorbed energy requirements in 7.4.1 to|7.4.4
shall apply.
7.5 Charpy V-notch.= Absorbed energy requirements for pipe
7.5.1 Grafdes H40, J55 and K55
There is no mandatory CVN impact requirement.
NOTE See A.8 SR16 for optional CVN impact energy requirements.
7.5.2 Grades N80 all Types, R95, L80, C90, T95 and P110

The minimum absorbed energy requirement, Cy, for full-size test specimens is provided in Tables C.18
and C.19 or Tables E.18 and E.19.

The requirements are calculated based on the formulae in Table 10:

where

20
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YS,.in is the specified minimum yield strength, in megapascals (thousand pounds per square inch);

t

is the specified wall thickness, in millimetres (inches).

Table 10 — Full-size test specimen minimum absorbed energy requirements (pipe for grades
N80 [all types], R95, L80, C90, T95, and P110)

Unit system and grade

Transverse requirement
Cy

Longitudinal requirement
Cv

SI units, joules

YS - (0,001 18 - £+ 0,012 59)

YS,in - (0,002 36 - £ + 0,025 18)

Grades N80Q, R95, 1.80, C90, T95 or 14 |, whichever is greater

(Table C.18)
YS iy - (0,00118-¢t+ 0,012 59)
or 20 J, whichever is greater
(Table C.18)

YS in - (0.152 -t +0.064)
or 10 ft-1b, whichever is greater
(Table E.18)

YS i+ (0.152 -t +0.064)
or 15 ft-1b, whichever is greater
(Table E.18)

or 27 ], whichever is greater
(Table C49]

YS, iy - (0,002 36+t +|0,025 18)
or 41 ], whichever ig greater

{Table C.19]

YSin=(0.304 - t +|0.128)

or 20ft-Ib, whichever]is greater
(Table E.19]

YS hin - (0.304 - t +{0.128)
or 30 ft-lb, whichever]is greater
(Table E.19]

ST units, joules
Grade P110

USC pnits, foot pounds
Grades N80Q, R95, .80, C90, T95

USC nnits, foot pounds
Grade P110

7.5.3 Grades C110 and Q125

The minimum absorbed energy requirement for full-size test specimens is provided in Tables C.18 and
C.19 jor Tables E.18 and E.19.

The requirements are calculated based on the fofinulae in Table 11:

wherte
YS 2« 1 the specified maximum yield strength, in megapascals (thousand pounds per sgquare inch);
i is the specified wall thickness, in millimetres (inches).

Table 11 — Full-size test specimen minimum absorbed energy requirements (pipe for grades
C110 and Q125)

Unit system and Transverse requirement Longitudinal requirement
Grade Cy Cy

YS .k (0,00118- ¢+ 0,012 59) YS, . (0,002 36 - t+ 0,425 18)
or 20 ] whichever is greater or 41 ] whichever is greater
(Table C.18) (Table C.19)

YS hax - (0.152 - £+ 0.064) YS oy - (0.304 - ¢ +0.128)

ard5trlbawdhicheveris greater or-30-Hdbwhicheverisgreater

(Table E.18) (Table E.19)

ST units, joules
Grades C110 and Q125

USC pits; foot pounds
Grades G110 and Q125

7.5.4 Testspecimen

Table C.20 or Table E.20 for transverse specimens and Table C.21 or Table E.21 for longitudinal
specimens provide the calculated wall thickness required to machine full-size, 34-size, and %-size
impact test specimens. The impact test specimen size that shall be selected from these tables is the
largest impact test specimen having a calculated wall thickness that is less than the specified wall
thickness for the pipe tested.
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7.5.5 Testing conditions

For Grades N80 all types, L80 all types, R95, C90, T95, P110, C110 and Q125 pipe, impact testing is
mandatory. For Grades N80 all types, L80 Type 1, R95 and P110, conformance with the requirements
of 7.5.2 may be qualified by a documented procedure instead of testing, when agreed by the purchaser
and manufacturer, unless A.8 SR16 is specified on the purchase agreement, in which case testing is
mandatory as specified in 10.7. Pipe qualified by a documented procedure that fails to show conformance
to the specified impact energy requirements after shipment shall be rejected.

Grades H40,

J55 and K55 have no impact requirements for pipe.
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pssory material for accessories with internal API threads exceptintegral tubing
5

ments in 7.4.1 to 7.4.4 apply.

S

ments in 7.4.5 apply.

pssory material for accessories with external threads

ments in 7.4 apply.

-finish connections that do:not have thread interference

ht between the manufacturer and purchaser, the provisions of A.8 SR16 shall apply.
ical thickness for,accessory material and special end-finish material

ed on the purchase agreement,

5s of the'cross-section of the accessory that has the lowest t/D ratio, where D is the speq
diameter and t is the calculated wall thickness at that section;

pssory material for accessories with either integral tubing connections or internall

ment

bssory material for accessories with internal special'end-finish tapered interference-

ical thickness for determining the impact energy requirements shall be based on the

ified

b)

for an accessory with API internal threads, the critical thickness for these API threads is shown in

Table C.7 or Table E.7, and D is the specified outside diameter of the connection as specified in 9.4

and 9.6;

for special end-finish connections, the critical thickness for externally threaded members is the

specified pipe body thickness, while for internally threaded members it is the calculated thickness
of the internally threaded member at the plane of the small end of the pin (when the connection is
made up power-tight).
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Maximum hardness

7.7.1 Grades L80 all types, C90, T95 and C110

a) Grades L80 all types, C90, T95 and C110 - Through-wall hardness

The mean hardness numbers obtained shall conform with the requirements in Table C.5 or
Table E.5.

[

n addition, the following apply.
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hardness number from a single indentation exceeds 24,0 HRC, the length or'pi
rejected.

— For Grades C90 and T95, any mean hardness number not exceeding 25;4 HRC if
If any hardness number from a single indentation exceeds 27,0 HRC, the'length o
be rejected. Products with mean hardness numbers between 25,4 HRC and 27,0 §
retested.

— For Grade C110, any mean hardness number not exceeding 30,0 HRC is accept
hardness number from a single indentation exceeds 32,0-HRC the length or pi
rejected. Products with mean hardness numbers between 30,0 HRC and 32,0 H
retested.

[rades C90, T95 and C110 — Surface hardness (only‘if¥equired in accordance with 10|

For Grades C90 and T95, if the Brinell or Rockwell C-scale hardness number does|
P55 HBW or 25,4 HRC respectively, then thedength or piece is acceptable. If any of t

7.7.
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rea. If either of the second test hardness numbers exceeds 255 HBW or 25,4 HRC t
iece shall be rejected.

or Grade C110, if the Brinell or(Rockwell C-scale hardness number does not exceed

0 HRC respectively, then the length or piece is acceptable. If any of the hardness numH
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y agreement between the purchaser and manufacturer, the maximum mean hardness numbers may

e altered from'those stated above, based on sulfide stress corrosion cracking tests sped

Grade.Q125 — All products

No hardness limits are specified but the maximum variation is restricted as a manufacturij
accordance with 7.8 and 7.9

ified in 7.14.

g control in

7.8

Hardness variation — Grades €90, T95, C110 and Q125

Material shall conform to the hardness variation requirements of Table C.5 or Table E.5. Hardness
variation is defined as the difference between any two mean hardness numbers within one quadrant.

This

7.9

criterion shall not apply between specimens.

Process control — Grades C90, T95, C110 and Q125

Allindividually heat-treated coupling blanks, pup joints or accessory material shall be surface hardness
tested to verify process control. For Grades C90, T95 and C110, the surface hardness test results shall
be used in the selection of the pieces for through-wall hardness testing. The process-control hardness
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test results need not be provided by the manufacturer or processor unless specified on the purchase

agreement.

7.10 Hardenability — Minimum percentage martensite for quenched and tempered

products

7.10.1 Grade L80 Type 1

For each size, mass, chemical composition and austenitize-and-quench combination, a through-wall
hardness test shall be made on products after quenching and prior to tempering for each production

run to char
case of upse
thickness. M
50 % marte

HRCmin
NOTE
from 0,15 %

7.10.2 Gra

For each siz
hardness te
run to char
the case of
greatest wa
minimum of

HRCmin
NOTE
from 0,15 %

7.10.3 Gra

For each sif
hardness te|
tests shall b

LtCl iLC thC hcu dCllillS I CDlJUllDC- ThCDC tCDtD ohall bC uladc UIl thC bud_y Uf Pl UduLtD vl, i
t products or accessory material, shall be made in the upset or design area of greatesf]
ean hardness numbers shall equal or exceed the hardness corresponding to a mihimy
hsite, as determined by Formula (2):

=52x(%carbon)+21

The above formula was derived from data in Reference [2]. Based on these data, Formula (2) is

farbon to 0,50 % carbon.

des C90 and T95

e, mass, chemical composition and austenitize-and-quehch combination, a through
5t shall be made on products after quenching and prtiér to tempering for each produ
cterize the hardening response. These tests shalllbe made on the body of products

Lipset products or accessory material, these shall be made in the upset or design ar
1 thickness. Mean hardness numbers shall egual or exceed the hardness correspondin
90 % martensite, as determined by Formula™(3):

=58x%(%carbon)+27

The above formula was derived from'data in Reference [2]. Based on these data, Formula (3) is

farbon to 0,50 % carbon.

de C110

e, mass, chemical.composition and austenitize-and-quench combination, a through
st shall be made-after quenching and prior to tempering for each production run. T

the design drea of greatest wall thickness. Mean hardness numbers shall equal or exceed the harg

correspondi

HRC

min

ng to 95.% minimum martensite as determined by Formula (4):
=59%(%carbon)+29

the
wall
1m of

(2)

valid

twall
ction
DI, in
ea of
b to a

(3)

valid

twall
hese

e made on the-body of products or, in the case of accessory material, these shall be made in

ness

(4)

NOTE

from 0,15 % carbon to 0,50 % carbon.

The above formula was derived from data in Reference [2]. Based on these data, Formula (4) is valid

For pipe, coupling blanks, coupling material and coupling stock with a wall thickness of 30 mm (1.181 in)
or larger, an alternative requirement may be used by agreement between manufacturer and purchaser.

7.10.4 All grades except Grades L80, C90, T95 and C110

For each size, mass, chemical composition and austenitize-and-quench combination, a through-wall
hardness test shall be made after quenching and prior to tempering as part of a documented procedure
to confirm sufficient hardening. These tests shall be made on the body of products or, in the case of
upset products or accessory material, these shall be made in the upset or design area of greatest wall
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thickness. Mean hardness numbers shall equal or exceed the hardness corresponding to a minimum of
50 % martensite, as determined by Formula (5):

HRC_;,, =52%(%carbon)+21

m

7.11 Grain size — Grades C90, T95 and C110

(5)

Prior austenitic grain size shall be ASTM 5 or finer for Grades C90 and T95 and ASTM 6 or finer for
Grade C110 (determined in accordance with ISO 643 or ASTM E112).

7.12 Surface condition — Grade L80 13Cr

The

For

internal surface of the pipe shall be free from scale after the final heat treatment;,

irade L80 13Cr, the pipe inside surface properties shall meet the requirements fi

ISO §501-1. During surface preparation, any blasting media that might cause surface iron co
shallinot be used.

7.13 Flattening — Electric-welded pipe

All products that are produced by the electric-weld process ofithanufacture shall confo
flatt¢ning requirements shown in Table C.22 or Table E.22.

7.14) Sulfide stress cracking test — Grades C90, T95 and C110

7.14{1 General guidance

The

burchaser should refer to ISO 15156-2 and/or ANSI/NACE MR0175 for guidance on

Grades €90, T95 and C110. Particular atténtion should be given to the application of G

ISO

15156-2 and/or ANSI/NACE MR0175-SSC Regions 2 or 3, as this material is not suitable

(hydrogen sulfide-containing) service applications.

NOTH The SSC test is for quality'control purposes only and does not qualify the material for any
servife application. It is the productuser's responsibility to ensure that the product is suitable for
applifation.

7.14{2 Test and retest requirements and recommendations

a)

b)

[rades C90 and/T95: for each lot, as specified by 10.2, manufacturers shall demo
the productsmeets or exceeds the minimum SSC requirement using the purchaser sj
method($). given in 7.14.5. If the purchaser requires an SSC requirement higher than th
jgreement shall be reached between purchaser and manufacturer.

r Sa 2% in
ntamination

'm with the

the usage of
hde C110 in
 for all sour

specific sour
the intended

hstrate that
pecified test
e minimum,

frade C110: for each lot, as defined in 10.2, manufacturers shall demonstrate that

the product

meets or exceeds the minimum SSC requirement using the purchaser specified test method(s)
given in 7.14.5. If the purchaser requires an SSC requirement higher than the minimum, agreement

shall be reached between the purchaser and manufacturer.

IfMethod Ais specified for the SSC testin accordance with ANSI/NACE TM0177-2016, manufacturers

shall, for each lot as defined in 10.2, demonstrate that the product meets or exceeds the 85 % Y&,

requirement for three specimens, one each from the ends of three different produ

min
cts selected

from sub-lots composed of the front one-third, middle one-third and back one-third of the lot. The

selection criteria in 7.14.3 shall apply to each of the sub-lots, including the random
agreement.

For Method A full size tensile test specimens shall be used except where sub-size tensil
are required because of product size constraints.
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For Method D, a full size DCB specimen shall be used except where sub-size DCB specimens are

required because of product size constraints. When Method D sub-size or alternative specimens
are required, acceptance criteria shall be agreed between the purchaser and manufacturer.

When not specified in this document, the details of the manufacturer’s qualification, frequency of

sulfide stress-cracking testing, retest procedures and testing practices should be addressed by the

purchas

er and manufacturer prior to placing or accepting a purchase agreement.

For Grade C110 a retest may be carried out if only one of the initial specimens fail. If more than one
of the initial specimens fails, the lot shall be rejected. A retest may be performed on two further test
specimens taken from an area of the product adjacent to where the initial failed test specimen was

ated

taken. If eit
and tested 4

By agreeme
may be redy
meets or ex

7.14.3 Tes{

Where poss
be taken fr
hardness te

a) forallt

C110 a mean hardness of 29 HRC or higher, or

b) for all

with a minimum of five lengths per lot and a frequency of not less than one length per 20 sy

uniforn]

NOTE
to exped

for all te
for a pa

d) forallt
test spe
manufa

manufa

Hardness d{

7.14.4 Tes{

£11 taat H £oil el o 1o oL 11 1 iaatad D oo oo 11 4 L Looi t
CI UItIIC 1TiToLl DPCLIIIICILD Idll, LIIT IUL SITIdll UT 1 CJU\, LCU. l\CJCLLCu IULS llll:l_y vt iIrTriicdl tl

s new lots.

ht between the purchaser and the manufacturer, the number of specimens per.lot reqy
lced to no less than one with a process control that is sufficient to ensure that the prq
reeds the 85 % YS,;, threshold.

L sample selection and location

ble, based on product size and type of test specimen required, the SSC test specimens
bm a length, end and location (outside-wall, midwall, inside-wall based on through
5ts, see Figure D.10) selected using one of the following criteria:

est methods, for Grades C90 and T95 a mean hardnessof 24,4 HRC or higher or for (

est methods, the highest mean hardness number based on preliminary hardness te

ly in the sequence of the lot, or

Preliminary hardness testing is intended to capture 5 % of the required hardness tests in
ite SSC testing. These lengths are partofithe pipe required to be tested in 7.7.1.

st methods, specimens shall be taken from product representing the highest mean harc
rticular lot, or

est methods, when agreed by the purchaser, the manufacturer may use randomly selg
cimens provided prior’ documented validation test results or previous qualification ¢
cturing procedure\(according to ISO 15156-2 and/or ANSI/NACE MR0175) confirm th4
cturing procedure’results in products that meet the SSC requirements of this documer

ta obtaine@on the SSC test specimens shall be for information only.

[ solution

hired
duct

shall
wall

rade

sting
aced

prder

ness

pcted
f the
t the
t.

For the pury

oses of this document, ANSI/NACE TMQ0177:2016 Test Solution A shall be used

Where ANSI/NACE TMO0177-2016 requires documented validation of test solution saturation, then
analysis shall be done using the iodometric titration procedure in ANSI/NACE TM0177-2016, Appendix
C or other validated and documented method.

See A.11 SR39 for use of an alternative test solution in an additional informative test.
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7.14.5 Minimum SSC requirements

a) ANSI/NACE TM0177-2016 Method A, Smooth tensile

Full-size (6,35 mm [0.250 in] 80 % of YS,i, 496 MPa (72 000 psi) for C90
diameter) specimen
524 MPa (76 000 psi) for T95
85 % of YS, i, 644 MPa (93 500 psi) for C110
Sub-stze3;8+ MM {6-156-in} F2of ¥ 447 MPat64-860psiifor€96
diameter) specimen
472 MPa (68 400 psi) for-Ti95
76 % of YS i, 576 MPa (83 600 psi)for C110
b) ANSI/NACE TM0177-2016 Method B, Bent beam Sc (12.0) for C90
Sc (12.6) forT95
NOTH The requirement for Method B is only stated in USC units{based on current industry convention.
There¢ is no Method B requirement for Grade C110.
c¢) ANSI/NACE TM0177-2016 Method D, DCB
A mean value of 33,0 MPa-m1/2 (30.0 ksi-in1/2) with asninimum of at least three valid test specimens for

Grads €90 and T95 or a mean value of 26,3 MPa-mi/2 (24.0 ksi-in1/2) with a minimum of aft least three

valid
Allv

No v.

A std

Eithe
spec

4

test specimens for Grade C110.
hlid test results shall be included when«€alculating the mean value.

hlid test specimen shall have a valuéless than

30,0 MPa-m1/2 (27.0 ksi-in1/2) for Grades C90 and T95, or
23,1 MPa-m1/2 (21.0 ksi-in/2] for Grade C110.

r non-pre-cracked" or fatigue pre-cracked specimens may be used. If fatigue pre
mens is employed, the maximum stress intensity factor during pre-cracking shall not

30,0 MPasmm!/2 (27.0 ksi-in1/2) for Grades C90 and T95, or
20,7, MPa-m1/2 (18.6 ksi-in1/2) for Grade C110.

For

ndard test specimen(thickness of 9,53 mm (0.375 in) shall be used except as allowed by 7.14.2 d).

cracking of
exceed

Crade C90 the arm dicp]:\r‘pmpnf shall be 076 mm +003 mm_-005 mm (ﬂ 030 i

~0.002 in).

n +0.001 in,

For Grade T95 the arm displacement shall be 0,71 mm +0,03 mm, -0,05 mm (0.028 in +0.001 in,
-0.002 in).

For Grade C110 the arm displacement shall be 0,51 mm +0,03 mm, -0,05 mm (0.020 in +0.001 in,
-0.002 in).
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7.14.6 Invalidation of tests

An SSC test shall be deemed invalid and a replacement test performed only when an assignable cause
is identified and not simply because it fails to exhibit the minimum SSC requirement. Assignable causes
include but are not limited to:

a) testspecimen machining defects;

b) testingerrors.

7.14.7 Additional testing provisions for ANSI/NACE TM0177-2016 Method D

All measure d for

making theq

ments for arm displacement shall be made along the load line. Pins shall not be insettg
e measurements.

The initial o
on the outer

neasurement for arm displacement shall be made before wedge insertion andunay be ade
or inner surface of the loading holes or on the outer surfaces of the DCB specimen.

The final m
location as

pasurement for arm displacement shall be made on the assembled specimen at the
he initial measurement.

baime

The arm displacement shall be the difference between the initial and final measurements.

Before the
shown in Fij

bSC test, Rockwell C hardness tests (minimum of three\indentations) shall be made as
rure D.29. Hardness data obtained on the DCB test specimens shall be for information pnly.

As specified 1 and

evaluation @

in ANSI/NACE TM0177-2016, particular attention,shall be given to the identificatioy
f edge cracks.

8 Dimensions, masses, tolerances, productends and defects

8.1 Labels and sizes

bter).
t the

In the dimeisional tables in this document, pipe is designated by labels and by size (outside diam
The outside|diameter size of external-upset pipe is the outside diameter of the body of the pipe, ng
upset portidn.

8.2 Dimensions and masses

C.26

Pipe shall b
inclusive or
pipe sizes al

Coupling Stﬂi

on the purc
manufactur

e furnished i the sizes, wall thicknesses and masses (as shown in Tables C.23 to
Tables E.23\¢0 E.26 inclusive) as specified on the purchase agreement. Other plaiy
nd wall thicknesses may be furnished by agreement between purchaser and manufact
ck, coupling material and accessory material shall be furnished in dimensions speg
ase agreement or, in the case of coupling material, the dimensions shall be specified i
br’sjinternal requirements. Coupling stock and coupling material outside diameter and

-end
urer.
ified
n the
wall

thickness combimationsshattexctude those i Tabtes €t anmd €2 or Tables £t anmd E-2- At dimemnsions
shown without tolerances are related to the basis for design and are not subject to measurement to
determine acceptance or rejection of product.

Casingsizes larger than Label 1: 4-1/2 but smaller than Label 1: 10-3/4 may be specified by the purchaser
to be used in tubing service, see Tables C.1, C.23, C.27 and C.28 or Tables E.1, E.23, E.27 and E.28.

The accuracy of all measuring equipment used for acceptance or rejection, except ring-and-plug thread
gauges and weighing devices, shall be verified at least every operating shift.

Verifying the accuracy of measuring devices such as snap gauges and drift mandrels shall consist of
inspection for wear and conformance to specified dimensions. Verifying the accuracy of rules, length-
measuring tapes and other non-adjustable measuring devices shall consist of a visual check for the
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legibility of markings and general wear of fixed reference points. The manufacturer shall document the
measuring devices utilized as “adjustable” or “non-adjustable”.

The verification procedure for working ring-and-plug thread gauges shall be documented. The accuracy
of all weighing devices shall be verified at periods not to exceed those required by the manufacturer’s
documented procedure in accordance with known and internationally or nationally accepted
procedures.

NOTE See for instance standards from the National Institute of Standards and Technology (NIST).

If measuring equipment whose calibration or verification is required under the provisions of this
doc i j it ici i tionable, re-
ation or re-verification shall be performed before further use of the equipment.

8.3 | Diameter

8.3.1 Measurement and design
a) Using SI units

For measurement of diameter, an accuracy of one decimal place shall be used for [sizes larger
than Label 1: 6-5/8. In this document two decimal places are used for design purposgs to ensure
interchangeability.

b) Using USC units

The diameter shall be rounded to three decimal plaees.

8.3.1 Requirements

The putside diameter of pipe shall be within\the tolerances specified in 8.11.1. For pipe fufnished non-
upset and plain-end and which is specijfied on the purchase agreement for the manufadture of pup
jointp, the non-upset plain-end tolerances shall apply to the full length.

For ¢oupling stock, coupling material and accessory material outside diameter toleranfes shall be
specified on the purchase agneement or, in the case of coupling material and accessory rhaterial, the
outside diameter tolerances(shall be specified in the manufacturer's internal requirements

For threaded pipe, the gutside diameter at the threaded ends shall be such that the total thiread length,
L,, (gxcluding BC) andhthe full-crest thread length, L, shall be within the dimensions anfl tolerances
specified in API Spec)5B.

8.4 | Wall thickness

For pipé;the wall thickness at any place shall not be less than the specified thickness, {, minus the
perrﬁissible under-tolerance specified in 8.11.2.

For coupling stock, coupling material and accessory material the wall thickness tolerance shall be
specified on the purchase agreement or, in the case of coupling material and accessory material, the
wall thickness shall be specified in the manufacturer's internal requirements.

8.5 Mass

The masses determined as described in 10.13.7 shall conform to the calculated masses as specified
herein (or adjusted calculated masses for martensitic chromium grade L80 Type 13Cr) for the end-finish
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specified on the purchase agreement, within the tolerances stipulated in 8.11.3. Calculated masses shall
be determined in accordance with Formula (6):

W, =Whe Leg +km €m (6)
where (according to ISO/TR 10400 or API TR 5C3, 11.4),
W, is the calculated mass of a piece of pipe of length L, in kilograms (pounds);

W, is the plain-end mass in kilograms per metre (pounds per foot);

L is the length of pipe, including end-finish, in metres (feet), as defined in 8.6;

k.. is the mass correction factor: 1,000 for carbon steels; 0,989 for martensitic chromitnyste¢ls;

m

e, isthe mass gain due to end-finishing, in kilograms (pounds).

m

8.6 Length

Unless otherjwise agreed between the purchaser and the manufacturer, casing; tubing and pup joints|shall
be furnished in lengths conforming to Table C.27 or Table E.27. The length‘of API couplings shall pe as
specified in [[ables C.32 to C.35 or Tables E.32 to E.35 as applicable. Thedength of coupling stock, coupling
material and accessory material shall be as specified on the purchase dgréement or, in the case of coupling
material and accessory material, the length shall be specified in the manufacturer's internal requiremjents.
The length df each finished product shall be determined for conformance to length requirements. Lgngth
determinatipn shall be in metres and hundredths of a metre (feet’and tenths of a foot).

The accuracly of length-measuring devices for lengths of product less than 30 m (100 ft) shall be £0J03 m
(0.1 ft).

8.7 Casing jointers

If so specified on the purchase agreement, for round thread casing only, jointers (two pieces coupled
to make a standard length) may be furnished to a maximum of 5 % of the order; but no length usgd in
making a jointer shall be less than 1,52"m (5.0 ft).

8.8 Height and trim of electric-weld flash

8.8.1 Trimming electric-weld flash
The outside|flash of electric-welded pipe shall be trimmed to an essentially flush condition.

It shall be the aimipf'the manufacturer to provide an inside surface at the weld of electric-weld pipe that is

a) reasongbly/close to flush after trimming, and

b) contains no jagged edges from the original weld flash.

It might be desirable for the manufacturer to provide an inside surface at the trimmed weld with a
slight groove in order to meet this aim. The inside flash of electric-welded pipe shall be trimmed as
given in 8.8.2 and 8.8.3.

8.8.2 Grades H40,]55, K55, N80 all types, R95; and L80 Type 1

The height of the inside weld flash shall not exceed 1,14 mm (0.045 in) for casing or casing pup joints or
0,38 mm (0.015 in) for tubing or tubing pup joints, measured from the inside surface adjacent to the flash.

The depth of groove resulting from removal of the inside flash shall not be greater than the amount
listed in Table 12 for the various wall thicknesses. Depth of groove is the difference between the
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wall thickness measured approximately 25 mm (1 in) from the weld line and the remaining wall
under the groove.

Table 12 — Electric-weld flash height and trim (all grades except P110 and Q125)

Wall thickness Maximum depth of trim
3,84 mm to 7,64 mm (0.151 in to 0.301 in) 0,38 mm (0.015 in)
27,64 mm (20.301 in) 0,05t

8.8.3 Grades P110 and Q125

No iIIlSide flash height shall be permitted. The groove on the inside weld surface shall.y

dept
insp¢
25 m|

8.8.4

Pipe
rejed

8.9

8.9.1
Devi

a)
1

b)
See |

3,18 mm (1/8 in) maximum drop inthe 1,5 m (5.0 ft) length at each end.

h of 0,38 mm (0.015 in) and shall not contain sharp corners that would interfereywit]
m (1 in) from the weld line and the remaining wall under the groove.
Disposition

with weld flash exceeding the limits specified in 8.8.2 or 8.8:3;7as applicable, shg
ted or repaired by grinding.

Straightness

Pipe
htion from straight, or chord height, shall not exceed the following:

,2 % of the total length of the pipe measured from one end of the pipe to the other e
Label 1: 4-1/2 and larger;

8.9.2

StraiEhtness requirements-shall be as agreed between the purchaser and manufacturer oj

of co
intern

8.10
Each

igures D.13 and D.14.

Coupling stock, coupling material and accessory material

pling material and accessory material, the straightness shall be specified in the ma
nal requirements

Drift requirements

ot exceed a
h ultrasonic

ection. Depth of groove is the difference between the wall thickness measured approximately

11l be either

hd, for pipes

. in the case
hufacturer's

lergth of pipe either threaded or plain-end shall be drift-tested throughout its e

Pipe

threaded by an entity other than the pipe manufacturer shall also be drift-tested f

tire length.
a distance

of 0,6 m (24 in) from the coupled end on casing and 1,1 m (42 in) from the coupled end on tubing. Drift
dimensions (length and diameter) shall conform with Table C.28 or Table E.28.

When specified by the purchaser as "alternate drift pipe™:

— pipeinsizes and masses in Table C.29 or Table E.29 shall be tested with the alternate drift mandrels
as shown, unless another size is specified on the purchase agreement;

— pipe in sizes and masses not in Tables C.29 or Table E.29 shall be tested with the alternate drift
mandrels as specified on the purchase agreement.

Pipe which is drift tested with the alternate drift mandrels shall be marked, as described in Clause 11.
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8.11 Tolerances on dimensions and masses

8.11.1 Outside diameter

The tolerances in Table 13 apply to the outside diameter, D, of pipe.

Table 13 — Dimension Tolerances (pipe OD)

Label 1 Tolerance on outside diameter, D
<4-1/2 0,79 mm (x0.031 in)
>4-1/2 ftl)’s %D

For upset irfftegral tubing connection, the tolerances in Table 14 apply to the outside diameter df the
pipe body immediately behind the upset for a distance of approximately 127 mm (5.0\in) for [sizes
Label 1: 5-1f2 and smaller, and a distance approximately equal to the outside diameter for sizes larger
than Label 1: 5-1/2. Measurements shall be made with callipers or snap gauges.

Table 14 — Dimension tolerances (upset integral tubing)

Label 1 Tolerances behind m, or'L
. +2,38 +3/32, )
<3-1/2 079 mm(_l/32 n
>3-1/2to <5 +2,78 mm to -0,75 % D (+#7/64 in to -0.75 % D)
>5 to <8-5/8 +3,18 mm to -0,75 % @ (+1/8 in to -0.75 % D)
>8-5/8 +3,97 mm to -0,75 % D (+5/32 in to -0.75 % D)

For Label 1:{2-3/8 and larger external-upset tubing, thé tolerances in Table 15 shall apply to the ouftside
diameter at(distance L, (see Figure D.5) from the endof the pipe.

Changes in [diameter between L, and L, shall\be smooth and gradual. Pipe body, outside diameter
tolerances do not apply for a distance of L, ftom the end of the pipe.

Table 15 — Dimension tolerances (external upset tubing)

Label 1 Tolerances
. ) +2,38 +3/32. )
>2-3/8 to <3-1/2 079 mm(_l/32 in
>3-1/2t0'<4 +2,78 to -0,79 mm (+7/64 to -1.32 in)
54 +2,78 mm to -0,75 % D (+7/64 in to -0.75 % D)

8.11.2 Walll thickness

Tolerance for pipe  -12,5 %

8.11.3 Mass

Table 16 identifies requirements for standard mass tolerances. When the specified minimum wall
thickness is equal to or greater than 90 % of the specified wall thickness, the single length positive
mass tolerance shall increase to +10 %.

Table 16 — Standard mass tolerances

Amount Tolerance

+6,50/0

Single lengths -3,5
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Table 16 (continued)
Amount Tolerance
Carload 18 144 kg (40 000 1b) or more -1,75 %
Carload less than 18 144 kg (40 000 Ib) -3,5%
Order items 18 144 kg (40 000 Ib) or more -1,75%
Order items less than 18 144 kg (40 000 1b) -3,5%

8.11.4 Inside diameter

Inside diameter, d, 1S governed by the outside diameter and mass tolerances.

8.11{5 Upset dimensions

Tolerfances on upset dimensions are given in Tables C.25 and C.26 or Tables E.25:and E.26.

8.11}6 Extended length upsets

Extefnal upset tubing may be ordered with extended length upsets (L) as agreed between purchaser
and manufacturer. A minimum of 95 % of the number of lengths (both ends) shall meet|the L, with
the emaining balance meeting L., requirements, unless otherwise agreed between pufchaser and
manyfacturer.

8.12 Product ends

8.12|1 Plain-end pipe

Plairf-end pipe is pipe furnished unthreaded, either upset or non-upset, but in conformapce with all
requfrements of this document for a particular grade, and shall be marked as specified in 1{1.5.2.

8.12|2 Product with API threads

Product shall be furnished withfone of the end finishes specified in Tables C.1 and C.2 or Tgbles E.1 and
E.2 afs specified on the purchase/agreement.

Additionally, seal ring configuration in accordance with A.7 SR13 may be ordered.

Somg¢ items of Grades_H40, ]55 or K55 casing are available in either short or long thread forms (see
Tabl¢ C.1 or Table>EA). If long thread is desired on these items, the purchaser shall so specify on the
purchase agreeiment. Otherwise short-thread casing in accordance with Table C.23 or Table E.23 shall
be furnished:

8.12|3~ Rounded nose

In lieu of the conventional corner breaks on the threaded ends of external upset tubing, the “round” or
“bullet-nose” end may be supplied at the manufacturer’s option or may be specified by the purchaser.
The modified end shall be rounded to provide for coatable service, and the radius transition shall be
smooth with no sharp corners, burrs, or slivers on the inside-wall or outside-wall chamfer surfaces.
See Figure D.6 for an illustration and dimensions. It is recognized that the dimensions in Figure D.6 are
recommended values but are not subject to measurement to determine acceptance or rejection of the
product.

8.12.4 Threading

Product threads, gauging practice and thread inspection shall conform to the requirements of API
Spec 5B. Product ends shall not be rounded out by hammering but may be slightly shaped to secure
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conformance with threading requirements. For grade C90 and higher strength grades this shaping
shall only be carried out if agreed with the purchaser.

8.12.5 Special end finish

Pipe with end-finish not specified in this document may be furnished if so specified in the purchase
agreement. This pipe shall have the body of the pipe manufactured in accordance with the
requirements of this document. When threaded by the pipe mill or processor, the pipe shall be marked
as specified in 11.5.2.

Couplings and accessories with end-finish not specified in this document may be furnished if so specified
in the purchase agreement. These items shall be manufactured in accordance with the requiremeits of
this documgnt, except for end-finish and dimensions, and shall be marked as specified in 11.5.2)

8.13 Defe¢ts

8.13.1 Pipe and accessory made from pipe

All pipe and|accessory made from pipe shall be free from defects as listed heréafter:
a) any quench crack;

b) anyarcjurn;

c) any surface-breaking imperfection which is proven to reduce\the net effective wall thickness helow
87,5 % of the specified wall thickness;

d) when NDPE (except visual) is specified by this document (see 10.15 and A.2 SR2) or specified op the
purchage agreement, any non-surface-breaking impierfection detected that, when outlined oh the
outside|surface, has an area greater than 260 mm?2*(0.40 in?);

e) any noij-surface-breaking weld seam imperfection within 1,6 mm (1/16 in) of either side df the
weld line that is proven to reduce the net-effective wall thickness below 87,5 % of the specified wall
thicknefs;

f) any lingar imperfection on the ogtside or inside surface, of any orientation, with a depth greater
than talpulated in Table C.30 or(lable E.30;

g) any sugface-breaking pipé-ipset imperfection, of any orientation, with a depth greater |than
tabulat¢d in Table C.31 ériTable E.31;

h) on the internal upset configuration on all upset products, any sharp corner or drastic chanjge of
section that would,€ause a 90° hook-type tool to hang up (see Figure D.24);

i) any non-linear-inside surface breaking imperfection located in the external thread section df the
pipe bogy'with a depth greater than 10 % of the specified wall thickness.

8.13.2 Accessory material not made from pipe, coupling stock and coupling material

All accessory material not made from pipe, coupling stock and coupling material shall be free from any
quench crack or arc burn.

All coupling stock and coupling material shall be free from, or have clearly marked, any outside surface-
breaking imperfection which has a depth greater than 5 % of the manufactured wall thickness or
which is proven to reduce the outside diameter or wall thickness below specified tolerances. Also, the
requirement of 8.13.1 c) shall apply.
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.3 Process control plan

The manufacturer, based on knowledge of the production process and the requirements of Clause 10,
shall apply a process control plan that will ensure that the above requirements are fulfilled.

8.14 Coupling make-up and thread protection

8.14

.1 All Grades except Q125

All casmg couplings and regular tubmg couphngs shall be screwed onto the plpe power- tight, except

that ¢
the f
tight

A th

urchase agreement Spec1al clearance tubing couphngs shall be screwed onto the pij
except that they shall be shipped separately if so specified on the purchase agreement.

Fead compound shall be applied to cover the full surface on the engaged(thread d

coupling or pipe before making up the connection. Application on both coupling and j

agre

compound shall conform to ISO 13678 or API RP 5A3. When pipe is furnished threaded and

field
but v
shall
A stq
thred
cutti

NOTH

end and the coupling shall be provided with thread protectors. When pipe is furnishg
yithout couplings attached, each end shall be provided with a thread protector. Threa
conform to the requirements of 12.2. All exposed threads shall-be coated with threag
rage compound of distinct colour may be substituted for-this thread compound on

ng fluids.

1  The purpose of making up couplings handling-tight is to facilitate the removal of the

cleanfing and inspecting threads and applying fresh thread compound before using the pipe. Th

has b
altho

NOTH
surfal
remo|

To e

remdg

8.14

The r

thred

9 ¢

een found to result in less chance for thread leakdge, because mill-applied couplings made up
igh leak-proof at the time of make-up, might not@lways remain so after transportation, handl

2 Martensitic chromium steels are sensitive to galling. Special precautions can be necessg
ce treatment and/or lubrication to minimize galling during hydrostatic testing (plug ap
val).

hance protection from rust, connection surfaces can be prepared by applying a de-wa

pound application. EXcess de-watering fluid/corrosion inhibitor on threaded surfac
ved.

2 Grade Q125

equirementsfor Grade Q125 are the same as that shown in 8.14.1, except that couplirx
ids shallbe shipped separately unless power-tight make-up is specified on the purchasg

bd between purchaser and manufacturer. Unless otherwise specified by the purchaser,

pecified on
be handling-

f either the
ipe may be
the thread
coupled, the
bd threaded,
1 protectors
compound.
all exposed

ds. The compound shall be applied to a surface that is €léan and reasonably free of moisture and

couplings for
is procedure
power-tight,
Ing and use.

ry for thread
blication and

Fering fluid/

ion inhibitor, after blowing with air to remove metal and dirt particles and immedliately prior

corrgs
to C(in

bs should be

1gs with API
agreement.

Couplings

9.1

General requirements

Couplings shall be seamless and of the same grade and type or higher, as the pipe and shall be given the
same heat treatment as the pipe, except as provided in 9.2.

Couplings shall be machined from coupling blanks made from coupling stock, coupling material or hot
forgings except Grades C110 and Q125 couplings which shall not be made from hot forgings.

For Grade C110 coupling blanks heat treated individually, only method 10.2.3 c) shall be used.

See A.3 SR for optional requirements for Grades C110 and Q125 coupling blanks.
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When couplings are electroplated, the electroplating process should be controlled to minimize
hydrogen absorption.

9.2 Alternative grades or heat treatments

9.2.1 When heat treatment is not stipulated on the purchase agreement, Grade H40 pipe shall be
furnished with Grade H40, |55 or K55 couplings which are either as-rolled, normalized, normalized and
tempered, or quenched and tempered.

9.2.2 When heat treatment is not stipulated on the purchase agreement, Grade J55 pipe shall be

furnished w
tempered, o

9.2.3 Whq
furnished w
or quenched

9.2.4 Gra(
specified on

9.2.5 Grad
specified on

9.2.6 Norl
couplings.

9.2.7 Norl
tempered Gi

9.2.8 Grad
couplings w

9.2.9 Grad
specified on

9.2.10 Grad
purchase ag

9.3 Mech

ith Grade |55 or K55 couplings which are either as-rolled, normalized, normalize
I quenched and tempered.

n heat treatment is not stipulated on the purchase agreement, Grade K55\pipe sha
ith Grade K55 couplings which are either as-rolled, normalized, normalized and temp
and tempered.

e J55 EU tubing shall be furnished with Grade L80 Type 1 special‘clearance couplings {
the purchase agreement.

les |55 and K55 buttress casing shall be furnished with«Grade L80 Type 1 couplings
the purchase agreement.

malized Grade N80 Type 1 pipe shall be furnished*with either Grade N80 Type 1 or ]

ade N80 Type 1 or N80Q couplings.

es N80 Type 1 and N80Q EU tubing shall be furnished with Grade P110 special cleaj
hen specified on the purchase.agreement.

es N80 Type 1 and N80Q buttress casing shall be furnished with Grade P110 couplings
the purchase agreenient.

le P110 buttressycasing shall be furnished with Grade Q125 couplings when specified o
reement.

anicalkproperties

Couplings s}

hallh conform to the mechanical requirements specified in Clauses 7 and 10, includin

and

11 be
ered,

when

when

180Q

malized and tempered Grade N80 Type 1.pipe shall be furnished with either normalized and

ance

when

n the

o the

frequency oI testing, retest provision, etc. A record oI these tests shall be open to Inspection by the

purchaser.

9.4 Dimensions and tolerances

9.4.1 All Grades except Q125

Couplings shall conform to the dimensions and tolerances shown in Tables C.32 to C.35 or Tables E.32 to
E.35. Unless otherwise specified on the purchase agreement, threaded and coupled casing and tubing
shall be furnished with regular couplings.
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9.4.2 Grade Q125

Couplings may be machined on the complete outside surface in addition to the inside surface. Dimensions
shall be as specified on the purchase agreement unless couplings with standard API threads are
ordered, in which case the dimensions shall be as shown in Tables C.32 and C.33 or Tables E.32 and E.33.

9.5 Regular couplings

Regular couplings have diameters (W) as shown in Tables C.32 to C.35 or Tables E.32 to E.35. The inside
and outside edges of the bearing face shall be rounded or broken, but shall not materially reduce the
width of the bearing face (dimension b) so that enough thickness is left to safely support the mass of the
pipe pn the elevator. The ends of couplings shall be faced true at right angles to the axis.

9.6 | Special-clearance couplings — All Grades except Q125

Whe
for b

h specified in the purchase agreement, special-clearance (reduced outsidé_diameter W) couplings
uttress casing and external upset tubing shall be furnished. Unless otherwise speciffied, special-

clearn
and 4

Whe
have
face

The
clearn
C.35

ance external upset tubing couplings shall have a special bevel on both ends as sped
hown on Figure D.5.

h specified in the purchase agreement, special-clearance buttress thread casing coy
a special bevel on both ends as shown on Figure D.3. The/Side and outside edges of]
thall be rounded or broken as shown on Figures D.3 andD.5

ends (or root face when bevelled) of couplings shall:be faced at right angles to the a

or Tables E.33 and E.35 and as shown on Figures.D.3 and D.5.

See (

9.7

Coml

when specified on the purchase agreement. The minimum length and minimum outside

coml

9.8

Seal-
the p

Seal-
groo

lause 11 for marking and colour identification.

Combination couplings

pination couplings with differeht)types of thread of the same specified size shall Y

ination couplings shall be-sufficient to accommodate the specified size and type of thr

Seal-ring couplings

ring couplings cenforming to the requirements of A.7 SR13 shall be furnished when
urchase agreement.

ring grogves shall be machined in the same set-up used to machine the box threads. T|
ve eccentricity shall be no greater than 0,13 mm (0.005 in) and shall be verified for e

set-
fro

. Seal-ring groove eccentricity is the maximum difference between the values of {

ified in 9.10

plings shall
the bearing

xis. Special-

ance couplings shall conform to the dimensions (eXcept b) and tolerances given in Tablles C.33 and

e furnished
diameter of
eads.

specified on

he seal-ring
hch machine
he distance

the root of the seal-ring groove to the minor cone of the coupling threads in a plane at

any location

around the circumierence.

9.9

Special-bevel tubing regular couplings — All Grades

When specified in the purchase agreement, special-bevel tubing regular couplings conforming to the
requirements of Tables C.34 and C.35 or Tables E.34 and E.35 shall be furnished for non-upset and
external-upset tubing. Unless otherwise specified, special bevel tubing regular couplings shall be
bevelled on both ends as shown on Figures D.4 and D.5. The inside and outside edges of the bearing face
shall be rounded or broken as shown on Figures D.4 and D.5. The root faces of the couplings shall be
faced at right angles to the axis.
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9.10 Threading — Couplings

Casing couplings shall be furnished with one of the end finishes specified in Tables C.1 and C.2 or
Tables E.1 and E.2 as specified on the purchase agreement.

Tubing couplings shall be furnished with one of the end-finishes specified in Table C.2 or Table E.2 as

specified on

the purchase agreement.

9.11 Surface inspection

9.11.1 Allf

nished r‘m]plingq shall be free from all impprfprfinnq that break the continnity of the th

ead.

9.11.2 All ¢
before any
accordance
detection of]
as demonsty

ouplings shall be inspected on the outside and inside surfaces after finish machining
nside or outside surface plating, using the wet fluorescent magnetic partiele eth

r and
bd in

with ISO 10893-5 or ASTM E709 with a circumferentially oriented magnetic-field for the

longitudinal surface imperfections, or by other non-destructive method ef€qual sensi
ated to the purchaser. Records shall be maintained in accordance with 10:15.4.

9.11.3 By agreement between purchaser and manufacturer, NDE of Grades H40; |55 and K55 coup

may be waiy
surfaces aftg
porosity. Se¢

NOTE Vi
penetrant or

9.11.4 To ¢
inspected af]

9.11.5 Alli
allowed in T

ed. However, in this case, the couplings shall be inspected visually on the outside and i
1 finish machining and before plating, and shall be free from all visible seams, crackj
Table C.48 or Table E.48 for marking requirements.

sible seams or cracks are those that can be seen without the’aid of magnetic particle inspectio
other non-destructive methods of inspection.

nsure adequate plating or coating, the threaded surfaces of all couplings shall be vis
Ler plating or coating.

mperfections of any depth, revealed during inspection at the manufacturing facility, excd
hble C.36 or Table E.36, shall be rentoved.

9.11.6 Exce
accordance

pt as stated in 9.11.7, finished couplings re-inspected outside the manufacturer's facil
with 9.11.2 or 9.11.3 shall-be free from imperfections with the exception of those ext

imperfections given in Table C.36,er Fable E.36.

9.11.7 For
a shear are
for Grades ]
be rejected

rades ]55 and K&5, material that is impact-tested at or below 0 °C (32 °F), that demonst]
h greater than 80 % and that exceeds the minimum absorbed energy requirements
N80 all types;L80 all types, C90, T95, C110, P110 and Q125 material, couplings shal
for impetfections less than 5 % of the critical wall thickness detected on subsequer

inspection

|

tside the manufacturer’s facility.

The critical thickness is defined in 7.3.2.

Livity

lings
hside
and

h, dye

ually

ptas

ty in
ernal

rates

and
1 not
t re-

9.11.8 Couplings shall be free from any arc burn.

9.12 Measurement of imperfections

The depth of an imperfection shall be measured from the normal surface or contour of the coupling
extended over the imperfection. The outside diameter of the finished coupling shall be measured across
the finished surface or contour of the coupling (that is, the initial surface or grind contour resulting
from the removal of an imperfection or defect). The outside diameter shall not be measured at the base
of an acceptable pit.
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9.13 Repair and removal of imperfections and defects

Repair welding is not permitted.

Grinding or machining of quench cracks and arc burns is not permitted.
Non-permissible imperfections defined in 9.11.5 shall be completely removed.

Permissible imperfections, see Table C.36 or Table E.36, may be removed or reduced by machining or
grinding on the outer surface.

The area affected by grinding or machining shall be blended smoothly into the contour of the coupling.
The ¢utside diameter of the finished coupling shall be within the specified tolerances.

After removal of the defect, the affected zone shall be re-inspected by the same inspection method at
the spme sensitivity used to perform the initial inspection or by a different inspeetion method of equal
or grieater sensitivity.

9.14 Thread surface treatment — Grade Q125

Threjad surface treatment shall be as specified on the purchase agreement.

9.15 Couplings and coupling blank protection — Grades)€90, T95, C110 and Q125

All Ipose couplings and all coupling blanks that have been:machined to their final outside diameter
shall|be boxed to prevent contact with one another during shipment. All other coupling planks shall
be bpxed to prevent nicks and gouges that will not¥e removed by subsequent machjning. Boxes
shall| be manufactured from suitable materials that prevent damage to the material surfaces during
trangportation and shall be designed to be easilyhandled by forklift.

10 Inspection and testing

10.1 Test equipment

The |manufacturer shall detérmine and document the appropriate calibration and |verification
frequiency in order to be ablé.to certify that all products conform to the requirements of this document.

If te4t or measuring equipment, whose calibration or verification is required under the grovisions of
this document, is subjected to unusual or severe conditions which make its accuracy questionable,
re-cdlibration or pe*verification shall be performed before further use of the equipment.

10.2 Lot definition for testing of mechanical properties

10.2}1C-Grades H40, J55, K55, N80 all types, L80 Type 1, R95 and P110 — Coupling sto¢k, coupling
materiat-amd pipe{except pupjoints reat-treated-after cutting to blank orimdividuat fength)

Alot is defined as all those lengths with the same specified dimensions and grade which are either as-
rolled or heat-treated as part of a continuous operation (or as an individual batch), and are from a single
heat of steel, or from different heats that are grouped according to a documented procedure which will
ensure that the appropriate requirements of this document are met.

10.2.2 Grades L80 13Cr, C90, T95, C110 and Q125 — Coupling stock, coupling material and pipe
(except pup joints heat-treated after cutting to blank or individual length)

A lot is defined as all those lengths with the same specified dimensions and grade, from the same heat
of steel which are heat-treated as part of a continuous operation (or as an individual batch).
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10.2.3 Coupling blanks, pup joints or accessory material heat-treated after cutting to blank or
individual length

A lot is defined as that group of pieces with the same specified dimensions and grade, from the same
heat of steel which has been

a) batch heat-treated concurrently in the same heat treatment line or equipment, or

b) heat-treated in sequential loads using the same process parameters without interruption in
the same heat treatment line or equipment equipped with a recording controller to provide
documentation of heat-treating control through the run, or

c) individyally heat-treated using the same process parameters without interruption in a continjuous
production run of 8 h or less in the same heat treatment line or equipment equipped wijith a
recording controller to provide documentation of heat treating control through the rur.

In addition, for Grades C90, T95, C110 and Q125, a lot shall not exceed 30 coupling blanks), pup joinjts or
accessory njaterial for Label 1: 9-5/8 and larger casing, or 50 coupling blanks, pup, joints or accegsory
material for|smaller sizes of individually heat-treated pieces.

10.3 Testing of chemical composition

10.3.1 Hedt analyses

For Grades H40, |55, K55, N80 all types, R95, L80 all types, C90, T95 and P110 the manufacturer|shall
furnish a re¢port giving the heat analysis of each heat of steel‘used in the manufacture of pr¢duct
specified on the purchase agreement. In addition, the purchaser, upon request, shall be furnishef the
results of gphantitative analyses for other elements usediby the manufacturer to control mechanical
properties.

For Grades [C110 and Q125, the manufacturer shall-furnish a report giving the heat analysis of|each
heat of steel used in the manufacture of product specified on the purchase agreement. The r¢port
shall includ¢ quantitative analyses for otherelements used by the manufacturer to control mechanical
properties.

10.3.2 Profduct analyses

Two tubular products from each lieat used shall be analyzed for product analyses. Product analyses
shall be magle by the manufacturer on the finished tubular product before or after heat-treatment. For
electric-welfed products, the-chemical analysis may be determined on samples of skelp.

Product anglyses shall>include the results of quantitative determinations of all elements list¢d in
Table C.4 of TablesE.4 plus any other elements used by the manufacturer to control mechanical
properties.

For Grades H40, J55, K55, N80 all types, R95, L80 all types, C90, T95 and P110 the product analyses
shall be available to the purchaser on request.

NOTE For couplings, pup joints and accessory material, the analyses requested can be furnished by the steel
manufacturer or processor and can be taken from material in tubular or bar form.

10.3.3 Test method

Chemical composition shall be determined by any of the procedures commonly used for determining
chemical composition, such as emission spectroscopy, X-ray emission, atomic absorption, combustion
techniques or wet analytical procedures. The calibration methods used shall be traceable to established
standards. In case of conflict, chemical analyses shall be made in accordance with ASTM A751. Also see
ISO/TR 9769.
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10.3.4 Recheck of product analyses — All Grades

If the product analyses of both lengths of tubular product representing the heat fail to conform to
the specified requirements, at the manufacturer's option either the heat shall stand rejected or
all the remaining lengths in the heat shall be tested individually for conformance to the specified
requirements. If only one of two samples fails, at the manufacturer's option either the heat shall stand
rejected or two recheck product analyses shall be made on two additional lengths from the same heat.
If both recheck product analyses conform to the requirements, the heat shall be accepted except for the
length represented by the initial analysis which failed. If one or both of the recheck product analyses
fail, at the manufacturer's option the entire heat shall be rejected or each of the remaining lengths shall
be tested individually. In the individual testing of the remaining lengths in any heat, analyses for only
the rfejecting element or elements need be determined. samples for recheck product analyses shall be
taken in the same manner as specified for product analysis samples. The results of all feehjeck product
analyses shall be provided to the purchaser when specified on the purchase agreement!

10.4] Tensile tests

10.4{1 Stress-relief temperature — All grades

considered
w the final

For t
“hea
temp

he purpose of tensile test frequency, stress-relief of tempered:products shall not be
L treatment” provided the stress-relief temperature is atdeast 55 °C (100 °F) belg
ering temperature.

For (rades C90, T95 and Grade C110 the stress relief of tempéred products shall not be consfdered "heat

treaffment” provided the stress relief temperature is at ledst 30 °C (50 °F) below the fingl tempering
templerature.

10.4{2 Heat-control tensile tests — All Gradesiexcept Q125

One [ensile test shall be made as a contral-on each heat of steel used by the manufacturer for the
production of product in accordance with-this document. For electric-welded product, these tensile
testsshall be made on either the skelp orthe finished product, at the option of the manufacfturer.

A hept-control test made on a lefigth of product may also be considered as a product teqt for the lot
being tested.

10.4{3 Frequency of testing and location of test specimen — Casing and tubing

The frequency of testibg for casing and tubing of all grades is defined in Table C.37 or Table E.37.

The |engths for-testing shall be selected at random and, when more than one test is required, the
seledtion prgcedures shall provide samples representing the start and end of the heaf-treat cycle

(as applicable) and front and back ends of the tubes. When more than one test is requil

spec

mehs'shall be from different lengths, except for upset pipe the test specimens may be

red, the test
taken from

both|erds of one length.

10.4.4 Frequency of testing and test specimen location — Coupling stock, coupling material,
coupling blanks, pup joints and accessory material

The frequency of testing is defined for coupling stock, coupling material and coupling blanks in
Table C.38 or Table E.38 and for pup joints and accessory material in Table C.39 or Table E.39. When
more than one test is required, the test specimens shall be from different lengths.

For Grades H40, K55, N80 all types, R95, L80 all types and P110 for accessory material, the test
specimens from bar stock shall be taken from a location corresponding to the mid-wall of the finished
accessory.
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For Grades C90, T95, C110 and Q125, tensile test specimens for coupling stock, coupling material,
coupling blanks, pup-joint or accessory material heat-treated in tube length shall be removed from
locations shown in Figure D.9.

No test is required for pup joints or accessory material manufactured from a length of casing, tubing,
coupling stock, coupling blank or coupling material, provided that it has been previously tested and

conforms to

requirements and there is no subsequent heat treatment.

A heat-control test may also be considered as a product test for the lot being tested.

10.4.5 Test specimens — General

Product-bod
bar specim
seamless pr
manufactur
specimens fj
manufactur

the edge anld the centre. Tensile test specimens for heat-treated product shalkbe removed fron

product sub

All strip sp
curved-face
reduce the

for product
up to and if]
Label 1: 7-5

All product;
the specime
Round bars
(0.350 in) in
specimen, r
the record o
the diametd
specimens 3

When tensi
most repres

10.4.6 Test
material an

In addition
from coupli

y tensile test specimens shall be either full-section specimens, strip specimens or.J
ens, as shown in Figure D.8, at the option of the manufacturer. Strip specithers

pduct shall be taken from any location about the product circumference at the.option ¢
er. Round bar specimens shall be taken from the mid-wall. Strip specimen$zand roun
rom welded pipe shall be taken approximately 90° from the weld, or, at.the option g
er, from the skelp parallel to the direction of rolling and approximately midway bet}

sequent to final heat treatment on the production line.

testing grips are used, or if the ends of the specimen afe)machined or cold-flatten
furvature in the grip area; otherwise they shall be approximately 19 mm (0.750 in)
smaller than Label 1: 4, approximately 25 mm (1.000in) wide for product from Labe
cluding Label 1: 7-5/8, and approximately 38 mm-(1:500 in) wide for product larger
8.

body tensile specimens shall represent thedfull wall thickness of the product from W
n was cut, except for round bar tensile specimens, and shall be tested without flatte
pecimens shall be 12,7 mm (0.500 in) in.diameter when the product size allows, and 8 4
diameter for other sizes. For produ€tsizes too small to allow a 8,9 mm (0.350 in) dian
pund bar tensile specimens are/mot permitted. When elongation is recorded or repg
r report shall show the nominal width of the test specimen when strip specimens are
r and gauge length when round bar specimens are used, or shall state when full-se
re used.

e testing of the upsét)is required, the purchaser and manufacturer shall agree upo
entative type and-size of test specimen to be used for the test.

d pup joint'and accessory materials — Grades C110 and Q125

to the>requirements in 10.4.5, longitudinal tensile test specimens shall be rem
ng blanks, coupling stock, coupling material and pup-joint and accessory materialg

pund
from
fthe
1l bar
f the
veen
n the

ecimens shall be approximately 38 mm (1.500 in) wide if the gauge length if suitable

bd to
wide
| 1: 4
than

rhich
ning.
) mm
heter
rted,
1sed,
ction

h the

L specimens(z="Additional requirements for coupling blanks, coupling stock coupling

oved
and

heat

individuallyl

heat-treated (‘mlpling hlanks, pup joints or accessory material subsequent to final

treatment. Tensile test specimens shall be either strip specimens or, if the wall thickness of the tubular
is over 19,1 mm (0.750 in), a round specimen 12,7 mm (0.500 in) in diameter may be used as shown in

Figure D.8.

Tensile test specimens for coupling blanks and pup joint or accessory material heat-treated in coupling
blank or individual lengths shall be removed from the piece as illustrated in Figure D.9. Reduced-section
strip specimens may be used by agreement between purchaser and manufacturer.

10.4.7 Test method

Tensile properties shall be determined by tests on longitudinal specimens conforming to the
requirements of 10.4.5, ISO 6892-1 or ASTM A370, and 10.4.6 for the Grades C110 and Q125 products
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covered therein. Tensile tests shall be made with the specimens at room temperature. The strain rate
during tensile testing shall be in accordance with the requirements of ISO 6892-1 or ASTM A370.

Tensile test machines shall have been calibrated within the 15 months preceding any test in accordance
with the procedures of ISO 7500-1 or ASTM E4. Extensometers shall be calibrated within 15 months
preceding any test in accordance with the procedures of ISO 9513 or ASTM E83. Records retention shall

be in accordance with 13.4.

10.4.8 Invalidation of tests

Any test specimen that shows defective preparation or material imperfections unrelated to the intent
of thge test, whether observed before or alter testing, may be discarded and be replaced by another
specimen from the same length of product.

10.4{9 Retests — All products (except coupling blanks, coupling stock, coupling material, pup
joints or accessory material) — Grades C90, T95, C110 and Q125

Ifat
elect

If all

If mq
to cq
lengt
10.4.
origi

Reje

10.4

material in Grades C90, T95, C110 and Q125

For

requ
the |
mate

bnsile test representing a lot fails to conform to the specified requirements, the manuf
to make retests on three additional lengths from the same lot.

re than one of the original test specimens fails or if one_or more of the retest spe
nform to the specified requirements, the manufacturerimay elect to test each of th
hs in the lot. Specimens for retests shall be taken in the same manner as specified i
b. For Grades L80 and R95 the tensile retest specimens shall be taken from the sam
hal test specimen.

'ted lots may be re-heat-treated and tested @snew lots.

10Retests — Coupling blanks, coupling stock, coupling material, pup joints or ac(

material heat-treated in tube-lengths, if a tensile specimen fails to conform to t}
rements, the manufacturer.shall either make tests on both ends of the tube in quest
ength. No other additional testing shall be allowed to qualify a length of coupling sto
rial, pup joint or accessory material. Both test results shall conform to the specified r¢

or th

For

to cdnform to théispecified requirements the manufacturer shall either reject the lot or
additional tests'from the lot. If one or more of the additional tests fail, the lot shall be reject]

lots

10.5 Flattening test

length shall be rejected. Rejected lengths may be re-heat-treated and tested as new |

aterial heat-treated in coupling blank or individual product lengths, if a tensile sp

ay be re-heat-treated and tested as new lots.

acturer may

of the retests conform to the requirements, the lot shall be accepted, excepting the failed length.

cimens fails
P remaining
n 10.4.5 and
b end as the

fessory

e specified
on or reject
ck, coupling
pquirements
DtS.

ccimen fails
make three
ed. Rejected

10.5

.1 General requirement for testing

Flattening tests shall be made for all welded pipe with D/t ratios as shown in Table C.22 or Table E.22.

In 10.5.2 to 10.5.7, the 0° position shall have the weld contacting the parallel plate (defined as 12 o’clock

or 6 o’clock). The 90° position shall have the weld positioned at 3 o’clock or 9 o’clock.

10.5

.2 Frequency of testing

The frequency of testing shall be in accordance with Table C.41 or Table E.41.
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10.5.3 Test specimens
Test specimens shall be rings or crop ends not less than 63,5 mm (2% in) long.

On pipe cut from multiple lengths of a coil, the test on one end of one piece shall represent a test on the
adjacent end of the next piece of pipe. If the pipe is intended to be upset, the test specimen shall be taken
from the tube prior to upsetting.

The test specimens may be cut before heat treating and given the same type heat treatment as the pipe
represented. If lot testing is used, precaution shall be taken so that the test specimens can be identified
with respect to the length of pipe from which they are cut. Each heat in each lot shall be subjected to a

flattening t

st

For electric
through a h
be obtained

10.5.4 Tes{

Test specim
one shall bej
the 0° posit,
breaks shal
specified in

twelded pipe that is full-body, full-length normalized, including pipe that is Jrocg
pt-stretch mill in accordance with the requirements in 6.4.1, flattening test spe€imens
either prior to or after such treatment at the option of the manufacturer.

. method for Grades H40, J55, K55, N80 all types, R95, and L80 Type\l

ens shall be flattened between parallel plates. From each pair of flattening test specir
flattened with the weld located in the 90° position and the other with the weld locat|
ion. Test specimens shall be flattened until opposite walls of the pipe meet. No crac
occur anywhere in the specimen until the distance between the plates is less than
Table C.22 or Table E.22; nor shall evidence of poor texture, incomplete fusion in the

laminations

10.5.5 Test

The require
agreement (|

10.5.6 Invalidation of tests

Any test sp¢
of the test,
specimen fr

10.5.7 Ret

If either tes
the manufag
length of pij
80 % of its

lot fails to d
specimens (

burnt metal or extruded metal develop during the entire flattening process.

[ method for Grade P110 pipe and Grade Q125'casing

ments in A.5 SR11 shall apply when EW pipe and A.5 SR11 are specified on the purg
see 6.2).

cimen that shows defective preparation or material imperfections unrelated to the i
whether observed before orlafter testing, may be discarded and be replaced by an
pbm the same length of product.

pSts

t specimen representing a single length of pipe fails to meet the requirements spec
turer may. €léct to make additional tests on specimens cut from the same end of the
pe, until theé requirements are met, except that the finished pipe shall not be shorter
ength-aftér the initial cropping. If any test specimen from a length of pipe represent
onform to the requirements specified, the manufacturer may elect to repeat the tes
ut-from two additional lengths of pipe from the same lot. If such specimens conform t

ssed
shall

hens,
ed in
Ks or
that
veld,

hase

htent
bther

ified,
came
than
ing a
ts on
o the

specified re

quirernments, att the fengths imthe totshattbeacceptedexcept the tengtirimitiatty setected for

the test. If any of the retest specimens fails to pass the specified requirements, the manufacturer may
elect to test specimens cut from the individual lengths remaining in the lot. Specimens for retests shall
be taken in the same manner as specified in 10.5.3. At the option of the manufacturer, any lot of pipe
may be re-heat-treated and tested as a new lot.

10.6 Hardness test

10.6.1 Frequency of testing — General

The frequency of hardness testing for all products is specified in Table C.40 or Table E.40. When more
than one test is required, the test specimens shall be from different lengths.
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Additional hardness testing on the outside surface and through-wall hardness testing of pipe and
upsets may be carried out as agreed between purchaser and manufacturer. Test procedures for this
additional testing shall be agreed between purchaser and manufacturer.

No test is required for pup joints, coupling blanks or accessory material manufactured from a length
of Grades L80, C90, T95, C110 or Q125 pipe, coupling stock, coupling material or accessory material
previously tested, provided there is no subsequent heat treatment.

10.6.2 Frequency of testing — Heat-control tests — Grade L80

A product test block from each heat-control tensile test specimen shall be through-wall hardness-tested
to vefrify conformance with hardness requirements.

A he
bein

ht-control hardness test made on a product may also be considered as a produict teqt for the lot

b tested.

10.6{3 Frequency of testing — Grade L80

Onp
shall

ipe, coupling stock, coupling blanks, coupling material and accessory material, hard
be carried out at the same frequency as tensile testing for each of\these products.

ness testing

10.6
and

a)

4 Frequency of testing and test specimen location — Nen-upset pipe — Grades (90, T95

110
) ade on each
bm the front

‘or Grades C90 and T95, one through-wall hardness'test in one quadrant shall be m
ngth from one end of each pipe. Approximately 50/% of these test rings shall be cut fr
nds and approximately 50 % from the back ends.of the pipe.

b) Kor Grade C110, one through-wall hardness“test in one quadrant shall be made on

rom both ends of each pipe. If the manufacturer applies a process control plan whi

each length
ch has been

10.6
The

teste

shall

be m

In ad|

be m

10.6

f

emonstrated to the satisfaction of the'purchaser to be sufficient to ensure that the ¢
f the pipe has homogeneous hardness properties, the testing frequency may be red
requency applicable for Grades C90 and T95 in a).

5 Frequency of testing and test specimen location — Upset pipe — Grades C90 a

bipe body of each lengthtensile-tested as required by 10.4.3 shall also be through-w3g
d in all four quadrants’to verify conformance to the requirements. The test frequency
be one in every 20 lengths within each lot. One through-wall hardness test in four qu4g
ade on one upSet from that length in the section of that upset with the maximum wall

dition tothé through-wall hardness tests, an external-surface Brinell or Rockwell C-sc
ade onthe'pipe body and one upset of each length.

ntire length
luced to the

nd T95

11 hardness-
of the upset
drants shall
rhickness.

hle test shall

6-Frequency of testing and test specimen location — Coupling blanks, coupling stock,

coupling material, pup joints and accessory material — Grades C90, T95 and C110

For thick-wall tube used for making more than one coupling blank, pup joint or accessory, through-wall
hardness tests shall be made on each of two test rings, one from each end.

For coupling blanks, pup joints and accessory material heat-treated in individual lengths, the piece
having the highest surface hardness in the lot shall be selected for through-wall testing.

For individually heat-treated coupling blanks, the hardness test ring shall be removed from the piece as
shown in Figure D.9. For individually heat-treated pup joints and accessory material, the hardness test
ring shall be removed from either the mid-length, as shown in Figure D.9, or from a prolongation.

Through-wall hardness tests shall be made in four quadrants.
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10.6.7 Frequency of testing — Grade Q125

For casing, through-wall hardness tests shall be made on three lengths per lot. The lengths for testing
shall be selected at random, provided the selection procedure provides samples representing the start
and end of the heat-treat cycle and front and back ends of the tubes.

For coupling stock, coupling material, pup-joint or accessory material heat-treated in tube length, one
end of each length shall be through-wall hardness tested (approximately 50 % each end).

For coupling blanks, pup joints or accessory material heat-treated in coupling blank or individual
length, one piece from each lot shall be through-wall hardness tested.

Through-w4dll hardness tests shall be made in one quadrant.

10.6.8 Test specimens

Test specimens for hardness testing shall be removed from products according to locations shown in
Figure D.9, qr removed from the end of the length or from a prolongation as specified in this document.
For all gradg¢s, through-wall hardness tests shall be made on either rings or produgt test blocks.

Through-w3ll hardness tests for one quadrant shall be made on a product test block or a ring. Thrqugh-
wall hardnefss tests for four quadrants shall be made on a ring or on productitest blocks cut from a|ring.
Through-w3ll hardness test rings shall be prepared as specified in Figure D.10 in either one or| four
quadrants.

Hardness tejst surfaces shall be ground parallel and smooth, andshall be free from oxide scale, fofeign
matter and Jubricants.

10.6.9 Test method

Hardness tests shall be made in accordance with ISO©506-1 or ASTM E10 for Brinell hardness testf and
ISO 6508-1 pr ASTM E18 for Rockwell hardness tests.

Two types of hardness test are used in thesé standards:
a) external surface tests involving a single indentation;
b) through-wall hardness tests involving multiple indentations.

External sufface tests may be ‘made using either the Rockwell or the Brinell method and may befused
for product pcceptance and-process control as specified in this document.

Through-w4gll hardness.tests shall be made by the Rockwell method and used for product acceptance
for maximum hardnéss‘and allowable hardness variation and for as-quenched hardenability. Thrqugh-
wall hardngss tests-shall be made transverse to the axis of the product. When the hardness riEg is

removed fr¢m-thé end of the length, the hardness tests shall be made on the side of the specimen
farthest from“the end of the length (that is, away from the quenched end surface). The first indentation
on each product test block or ring quadrant shall be performed mid-wall and shall be disregarded in
order to reduce the possibility of errors.

For Grades L80, C90, T95 and C110 the through-wall hardness test shall only be made using hardness
testers with digital readout (one or more decimal places).

When the specified wall thickness of a product is less than 7,62 mm (0.30 in), three indentations in the
mid-wall of the specimen in each quadrant are acceptable for through-wall hardness tests. For all other
products, in each quadrant three indentations shall be made in each of three locations. The hardness
numbers from three indentations in each location, i.e. outside-wall, mid-wall and inside-wall, shall be
combined to give a mean hardness number for each location. A through-wall hardness test comprises
mean hardness numbers for each location in a quadrant, in either one or four quadrants as specified in
this document.
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Indentations at the outside-wall and inside-wall locations shall be made between 2,54 mm (0.10 in)
and 3,81 mm (0.15 in) from the applicable outer or inner surface, but not closer than 2% indentation
diameters from the centre of an indentation to the edge of the surface. Indentations shall be no closer
than 3 indentation diameters from another indentation, measured centre to centre. Alternate spacing
of rows of indentations is permitted for thin-wall product.

The surfaces of the product test block or ring that contact the anvil and the indenter shall be parallel
within 0,5°. When product test blocks or rings are prepared using a magnetic platen surface grinder, or
other consistent machining processes that ensure this requirement is met, verification of parallelism is
not required. When other methods are used to prepare the product test blocks or rings, the parallelism

shall

be verified on each product test block or ring.

The 1
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urface of the product test block or ring that contacts the anvil shall have a finish nety
produced by dry grinding with 240 (P240) grit paper.

surfaces of the product test block or ring that contact the anvil and the test-machine
indenter, indenter-holder, anvil and anvil seat) shall be visually inspectéd and sha

hang of product test blocks or rings beyond the anvil support of-¢Ss than or equa
urface area of the product test block or ring is acceptable. The ‘overhang may exceed
ce area of the product test block or ring when the testing equipment is designed and
consistently accurate results for such use. External supportis not permitted.

anvil and anvil seat shall not have protrusions or indentations that adversely

h standardized test blocks are used for the verification of a hardness machine, the sam
ed for the verification as will be used for acceptance testing following the verification

indenters that have been calibrated (verified) for use with the specific test maching
as during an indirect verification, shall be used. When other indenters are used, t
ied using an indirect verification with respect to a more accurate indenter (e.g. refere
less error). The polished portion of the HRC indenter shall be visually inspected per]
hge (e.g. cracks, chips, pits, etc.) with the aid of adequate magnification (e.g. 20X or higl]

o or more hardness indéntations at a location (same outside-wall, mid-wall or insi
rant) are greater than 20/HRC, and if the difference between the highest and lowest i
nt location is greaterithan 2,5 HRC, then three additional indentations in the same Ig
ken. In such case,'thé mean hardness number shall be based on the three additional i
fest report shalljindicate that additional indentations were made and the original te
ailable upon request. Additional indentations are not allowed if any Rockwell hardne;j
27,0 HRCAor"Grades C90 or T95 or over 32,0 HRC for Grade C110.

through-wall hardness test is usually made using the Rockwell C-scale. It is accep
Rockwell C-scale on materials having a hardness below 20 HRC. Care should be exe

pougher than

components
I be free of

to 40 % of
40 % of the
validated to

r affect the

e anvil shall

to be used,

hey shall be
hce indenter
iodically for
ner).

de-wall in a
ndentations
cation shall
ndentations.
bt data shall
s number is

table to use
rcised when

eval

ating hardness below 20 HRC because of a potential lack of precision, but nevert

heless these

results may be used to determine hardness. The use of the Rockwell B-scale on materials having a
hardness below 20 HRC is at the manufacturer's option or as specified on the purchase agreement.
Rockwell hardness numbers and mean hardness numbers shall be reported in Rockwell C, from actual
or converted numbers, to the first or second decimal place.

Hardness conversions shall be made in accordance with an appropriate conversion table selected by the
manufacturer, unless otherwise specified on the purchase agreement.

Brinell hardness numbers shall be rounded to three significant digits and the test conditions reported if
test forces other than 29,42 kN (3 000 kgf), ball diameters other than 10 mm and test force application
duration other than 10 s to 15 s are used.

Laboratory Rockwell C scale shall be used as a referee method in cases of disagreement.
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10.6.10Invalidation of tests

Any test specimen that shows defective preparation or material imperfections unrelated to the intent
of the test, whether observed before or after testing, may be discarded and be replaced by another
specimen from the same length of product.

10.6.11Periodic checks of hardness-testing machines

Periodic checks of testing machines shall be made using the procedures in ISO 6506-1:2004, Annex A or
ASTM E10-18, Annex A1 for Brinell hardness test machines, or ISO 6508-1:2006, Annex E or ASTM E18-
19, Annex A1l for Rockwell hardness test machines.

For througl
shall have 4
standardize
the standar
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Atleast two
reduce the
shall be ma
T95 and C1
error shall 1
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The testing
whenever it
that the ma
run of testir

a) Grades .80 all types, C90 and T95: 20 HRC to 27.HRC;
b) Grade C[110: 24 HRC to 32 HRC;

c) Grade Q125: 24 HRC to 35 HRC;

d) All hardenability tests: 35 HRC t0.55 HRC.

If the check
by indirect
ASTM E10 f
machines.

In cases of
20 HRC to 2
accuracy af

-wall hardness testing of Grades L80, C90, T95, and C110, the standardized test

d test block shall have a maximum non-uniformity of 1.0 HRC. The nonruniformi
dized test block shall be determined by the difference between the highest and Iq
number stated in the standardized test block certificate.

preliminary indentations on each standardized test block should be disregarded in ord

e on the standardized test block. For through-wall hardnesstesting of Grades L80,
10 the error shall not exceed +0,5 HRC. For all other gradés and hardenability test;
ot exceed +1,0 HRC. The error shall be determined by the'certified mean hardness nu
hrdized test block minus the mean hardness number detérmined during the periodic c

machine shall be checked at the beginning and end of a continuous run of testing
is required to assure the operator of the equipmentand the purchaser (or his representd
chine is satisfactory. In any event, checks should be made at least every 8 h of a contin

5 indicate that the teSting machine results are unsatisfactory, the machine shall be vej
verification usingsstandardized test blocks according to the procedures in ISO 6506
br Brinell hardnéss test machines, or ISO 6508-2 or ASTM E18 for Rockwell hardnes;

lisagreement, for Grades C90, T95 and C110 one standardized test block shall be w
6 HRC and another standardized test block shall be within 30 HRC to 46 HRC to coq
1d_1inearity using a two-block verification. The standardized test blocks shall h4

maximum n

lock

maximum non-uniformity of 0.4 HRC. For all other Grades and hardenabilitstestd, the

y of
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ossibility of errors. After the preliminary indentations, at least three’hardness indentations

C90,
, the
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heck.
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tive)
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g. Checks shall be made on standardized testblocks within the following hardness ramges:

ified
-2 or
test

ithin
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on-uniformity of 0,4 HRC (difference between the highest and lowest indentation nu

mber

stated in the standardized test block certificate). The error shall not exceed 0,5 HRC (determined by
the certified mean hardness number of the standardized test block minus the mean hardness number
determined during the periodic check).

The results obtained from the periodic checks shall be recorded and should be analyzed using accepted
Statistical Process Control techniques, such as, but not limited to, X-bar (measurement averages) and
R-charts (measurement ranges) and histograms.

10.6.12Verification of hardness-testing machines and indenters

Indirect verification of hardness testing machines shall be performed at least once every year and after
adirect verification has been performed, in accordance with the procedures in ISO 6506-2 or ASTM E10
for Brinell hardness test machines, or ISO 6508-2 or ASTM E18 for Rockwell hardness test machines.
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The HRC standardized test blocks shall be within 20 to 55 HRC to confirm accuracy and linearity using
a two-block verification. The standardized test blocks used shall bracket the HRC range for acceptance
testing. The standardized test blocks shall have a maximum non-uniformity of 0,4 HRC (difference
between the highest and lowest indentation number stated in the standardized test block certificate).
The error shall not exceed +0,5 HRC (determined by the certified mean hardness number of the
standardized test block minus the mean hardness number determined during the indirect verification).

The indenter should be directly verified at least every 2 years. HRC indenters shall be certified by the
manufacturer for performance error (deviation) with respect to a more accurate indenter (e.g. reference
indenter with less error) and standardized test blocks in the range being tested. HRC indenters shall
have a maximum performance error of +0,4 HRC.

A calibration certificate (verification report) for the hardness tester shall be issued byan)jndependent
certifying agency. The calibration agency that is used to conduct verifications of(hardness testing
machines and HRC indenters should meet the requirements of ISO/IEC 17025,,As”a minimum, the
calibration certificate shall identify:

a) the reference standard (ISO 6506-2 and/or ASTM E10, or ISO 6508-2 and,/or ASTM E18);
b) I:ethod of verification (direct and/or indirect);
A

d) temperature;

eans of verification (reference blocks, elastic proving devices,(etc.);

e) Iardness scale(s) verified;

f) ate of the verification;
g) 9dtandardized test blocks (mean hardness number, scale, serial number, manufacturer and non-
Winiformity);

h) fesults obtained;
i) identification of the hardness test machine (manufacturer, model number and serial nymber);
j)  serial number of indenter;
k) ¢ertifying agency; and

1) mame of their representative performing the verification.

10.6{13 Retests = Grade L80

For (rade L80_products, if a through-wall hardness test specimen representing a lot fail to conform
to the specified requirements, the manufacturer may elect to make retests on two additipnal lengths
from| thé.same lot from the same end as the original test specimen. If all the retests corjform to the
requjréments, the lot shall be accepted except the failed length. If one or more of the retest specimens
fails to conform to the specified requirements, the manufacturer may elect to test each of the remaining
lengths in the lot or reject the lot.

10.6.14Retests — Grades C90, T95 and C110 products except for coupling blanks, pup joints or
accessory material heat-treated after cutting to individual lengths

For Grades C90 and T95, if any mean hardness number falls between 25,4 HRC and 27,0 HRC inclusive,
three additional indentations shall be made in the immediate area to determine a new mean hardness
number. If the new mean hardness number does not exceed 25,4 HRC, the piece shall be accepted. If the
new mean hardness number exceeds 25,4 HRC, the piece shall be rejected.

For Grade C110, if any mean hardness number falls between 30,0 HRC and 32,0 HRC inclusive, three
additional indentations shall be made in the immediate area to determine a new mean hardness
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number. If the new mean hardness number does not exceed 30,0 HRC the piece shall be accepted. If the
new mean hardness number exceeds 30,0 HRC the piece shall be rejected.

10.6.15Retests — Grades C90, T95 and C110 coupling blanks, pup joints or accessory material
heat-treated after cutting to individual lengths

For coupling blanks, pup joints or accessory material heat-treated after cutting to blank or individual
lengths, if the hardness test specimen representing a lot fails to conform to the specified requirement,
the piece or length shall be rejected. The manufacturer shall either re-heat-treat the lot or make three
additional tests from the lot using the same selection criteria for the pieces selected in the original test.

If any of these three retests fail, the entire heat-treat lot shall be rejected.

10.6.16Ret

If the allow
the surface
hardness inj
retest, prod

10.6.17Ret

If more tha
manufactur
only be alloy

If only one

three lengths may be tested to attempt to qualify the lot,of casing. Retests of the additional ler

shall only b

a lot of casing is rejected, then the manufacturer may-elect to test each of the remaining lengths i

lot or repro
Table C.5 or

bsts — Grade Q125 — General

hble hardness variation as specified in Table C.5 or Table E.5 is exceeded onja speci
in that quadrant may (at the option of the manufacturer) be re-ground®elow the i
pressions and retested. Only one re-grind and retest is allowed for each specimen.
ict that fails to conform with the specified requirements shall be rejected.

psts — Grade Q125 — Casing, coupling stock and coupling material

n one of the initial three lengths required to qualify a let\of casing is rejected, the
er may elect to test each of the remaining lengths in thedot. Retests of these lengths
ved as specified in 10.6.17.

f the initial three lengths required to qualify a let‘6f casing is rejected, then an addit]
e allowed as specified in 10.6.17. If any of the*additional three lengths required to qy

cess the lot (that is, five of the six lengths tested shall meet the requirements of 7.§
Table E.5 to qualify the casing on a lot-basis).

10.6.18Ret

In the case

hardness v3
carry out tH
from any on|

10.6.19Rejq4

For all prod
again as ney

psts — Grade Q125 — Coupling blanks, pup joints and accessory material

f coupling blanks, pup joints or accessory material heat-treated as individual pieces,
riation as specified in Z.8 and Table C.5 or Table E.5 is exceeded, the manufacturer
rough-wall hardnes§ testing of three more pieces from the lot in question. If a spec

e of the three pieces.exceeds the allowable hardness variation, the lot shall be rejected.

pcted lots —<.Grades L80 all types, C90, T95, C110 and Q125

ucts, rejected lots may be reprocessed (that is, heat-treated again) and hardness-t
7 lotst

10.7 Impa

L LESL

10.7.1 Sampling —Grades J55 and K55

men,
hitial
After

n the
shall

jonal
1gths
alify
h the

and

f the
may
imen

psted

For accessory material, when required in 7.6, and for coupling stock, coupling material and coupling
blanks, one set of test specimens shall be taken from each lot.

10.7.2 Sampling — Grades N80 all types, R95, L80, C90, T95, C110 and P110

For pipe, one set of test specimens shall be taken from each lot unless conformance with the
requirements is qualified by a documented procedure, see 7.5.5. If A.8 SR16 is specified in the purchase
agreement, testing is mandatory.
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For accessory material, when required in 7.6, and for coupling stock, coupling material and coupling
blanks, one set of test specimens shall be taken from each lot.

10.7.3 Sampling and test specimen location — Grade Q125

For casing, three lengths per lot shall be tested. The lengths for testing shall be selected at random,
provided the selection procedures give samples representing the start and end of the heat-treat cycle
and the front and back ends, as processed, of the casing.

For coupling stock, coupling material, pup-joint or accessory material heat-treated in tube length, one
piece from an end of each length shall be tested. Front and back ends, as processed, shall be tested on an
apprpximately 50 % basis.

For doupling blanks, pup joints or accessory material heat-treated as individual piecés; 6n¢ piece from
each|lot shall be tested.

10.7}4 Test specimens
For grientation of longitudinal and transverse specimens, see Figure D.1.1.
Imp4ct test specimens shall not be machined from flattened tubulags,

Wheh testing EW pipe using a transverse test specimen, the weldjline shall be positioned at|the notch in
the QVN test specimen.

The |surface of the finish-machined transverse test specimen may contain the outsigle diameter
curvhture of the original tubular product, provided thattthe requirements of Figure D.12 ar¢ met. These
specimens shall be used only to permit the use of a transverse specimen of maximum possihle thickness
consjstent with Table C.8 or Table E.8.

10.7{5 Test method
CVN|impact tests shall be conducted asspecified in ASTM A370 and ASTM E23.
The ghear area shall be measurediand, for Grade C110 product be reported.

For the purpose of determining conformance with these requirements, the observed redult of a test
shalllbe rounded to the nearest whole number. The impact energy value for a set of test spgcimens (i.e.
average of three tests) shall'be expressed as a whole number, rounded if necessary. Roundirg shall be in
accordance with the fotinding method of ISO 80000-1 or ASTM E209.

10.7|6 Invalidation of tests

Any test specimen that shows defective preparation or material imperfections unrelated o the intent
of thie testy whether observed before or after testing, may be discarded and be replaced by another
specimen from the same length of product. Specimens shall not be judged defective simlply because
they failed to exhibit the minimum absorbed energy requirement (see 10.7.7 to 10.7.9).

10.7.7 Retest of a length — All Grades

If the results of more than one specimen are below the specified minimum absorbed energy
requirement, or if the result of one specimen is below two-thirds of the minimum specified absorbed
energy requirement, a retest of three additional specimens shall be made from the same length. The
impact energy of each of the retest specimens shall equal or exceed the specified minimum absorbed
energy requirement or the length shall be rejected.
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10.7.8 Replacement of a reject length — All Grades

If the results of a test do not meet the requirements of 7.4 to 7.6, as applicable, and do not qualify for
retesting in accordance with 10.7.7, then an additional three test specimens shall be removed from each
of three additional lengths from the lot. If all the additional lengths tested conform to the requirements,
then the lot shall be qualified except for the length that was initially rejected. If one or more of the
additional lengths tested fail to conform to the specified requirements, the manufacturer may elect to
test individually the remaining lengths in the lot or re-heat-treat and test the lot as a new lot.

10.7.9 Multiple length rejection — Grade Q125

If more thatf one of the initial three Iengths required to qualify a ot of casing is rejected, retestihg to
qualify the lot is not permitted. The manufacturer may elect to test each of the remaining pieces-ip the
lot, or to re-heat-treat and test the lot as a new lot.

10.8 Grain size determination — Grades C90, T95 and C110

10.8.1 Sampling

Grain size determination shall be made on each as-quenched hardenability test sample.

10.8.2 Test method

Grain size ghall be determined by metallurgical evaluations such*as the McQuaid-Ehn Test or ¢ther
methods as gpecified in [SO 643 or ASTM E112.

10.9 Hardgenability — Grades C90, T95 and C110

Hardenability shall be determined on one sample\per production run or heat-treatment pragtice.
Through-w4dll hardness tests in four quadrants, shall be made at the beginning of each ordey and
thereafter whenever a size change occurs or.the austenitization and quenching process conditions
change signjficantly.

10.10 Sulfide stress-cracking testy— Grades C90, T95 and C110

ANSI/NACE|TM0177-2016 shall beyused in conjunction with the requirements in 7.14 to determinle the
room temperature sulfide stre$sscracking resistance of Grades C90, T95 and C110 products.

For Grades {£90 and T95, thelevel of resistance to sulfide stress cracking shall be evaluated with the
requirements in 7.14 usingone or more of the following specified by the purchaser:

a) tensile method-(Method A);
b) bent-bepm method (Method B);

c¢) DCB method (Method D).

For Grade C110, the level of resistance to sulfide stress cracking shall be evaluated with the
requirements in 7.14 using one or both of the following as specified by the purchaser:

— tensile method (Method A);
— DCB method (Method D).

10.11 Metallographic evaluation — All EW Grades
A metallographic evaluation of the electric-weld zone shall be performed at the beginning of the welding

process for each size of tubular, again at least each 4 h during the welding and after any substantial
interruption of the welding process. The samples shall be obtained prior to heat treatment.
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The manufacturer shall have objective criteria to evaluate the acceptability of the electric-welded zone.
10.12 Hydrostatic tests

10.12.1Hydrostatic test procedures

Each length of pipe shall be tested full-length subsequent to upsetting (if applicable) and subsequent
to final heat treatment (as applicable) to at least the hydrostatic pressure specified in 10.12.2 without
leakage. The test conditions shall be held for not less than 5 s at full pressure. For electric-weld pipe, the
pipe seam shall be lnspected for leaks and sweats while under full test pressure. The entlty performing
the 33 g ength of pipe
hdition. The

plain-end non-upset provided no upsetting or further heat treatment will be-performe

plain-end non-upset after heat treatment;

plain-end after upsetting, provided no further heat treatment will be':performed;

d)
e)
f)

For
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Pup

testd

The
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a ded
recor

No h
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NOTH
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remo,

NOTE 2

|
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I

1

f such pipe has been tested full-length to the threaded-and-coupled test pressure in t
ondition prior to upsetting, the test of the upset portion majbe made after upsetting
se of an end tester which seals behind the portion of thepipe which was heated for ug

lain-end upset after heat treatment;
hreaded without couplings applied;
threaded and coupled with couplings applied-power-tight.

pipe requiring heat treatment, the testrshall take place after the final heat treatmg
sure shall be at least the threaded-and-coupled test pressure for all pipe with threaded

oints, after machining to the fifial'plain-end dimensions and after any heat treatm
d either plain-end or threaded:

tester shall be equipped with devices for assuring that the specified test pressu
val requirements are met. The test pressure-measuring device shall be calibrated |
idweight tester, or equivalent, within four months prior to each use. Calibration and
ds retention shall\be’as given in 13.4.

drostatic testis'required for pup-joints manufactured from a length of tubing or casin
pstatic tested; provided there is no subsequent heat treatment.

1 Martensitic chromium steels are sensitive to galling. Special precautions can be necessg
ce treatment and/or lubrication to minimize galling during hydrostatic testing (plug ap

he plain-end
through the
setting.

nt. The test
ends.

bnt, shall be

e and time
by means of
verification

o previously

ry for thread
plication and

vab)

Various types of hydro-test systems are available. The entity performing the hydro-testi

s responsible

for establishing a test procedure which minimizes the potential for damage to the pipe and threads of both the
pipe and coupling.

10.12.2Hydrostatic test requirements

Pipe shall conform with the test requirements for the size, grade and end-finish.

For threaded pipe, the hydrostatic test pressures shall be standard pressures calculated as described in
10.12.3, or a higher pressure as agreed upon between the purchaser and the entity performing the
threading.

For plain-end pipe except Grade Q125, the hydrostatic test pressures shall be the pressures calculated
as described in 10.12.3, or a higher pressure as agreed upon between purchaser and manufacturer.
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This does not preclude conducting subsequent hydrostatic tests at a fibre stress not exceeding 80 %
of specified minimum yield strength, in accordance with the formula listed below. Failure to pass this
hydrostatic test without leakage is basis for rejection.

Plain-end Grade Q125 pipe shall be tested as agreed upon between purchaser and manufacturer.

Testing is not required on coupling stock, coupling material, accessory material or Grade Q125 pup
joints, except by agreement between purchaser and manufacturer.

NOTE1 The hydrostatic test pressures specified herein are inspection test pressures. They are not intended
as a basis for design and do not necessarily have any direct relationship to working pressures.

NOTE 2  Cquplings having API threads with special clearance or standard outside diameters can leak at a
pressure less|than the alternative test pressure for the plain-end or threaded-and-coupled tube, due to inadefjuate
bearing pressure between the coupling and pin.
10.12.3 Test pressure calculation
The standard hydrostatic test pressures shall be calculated using Formula (7), rounded to the neprest
0,5 MPa (10D psi) and limited to a maximum of 69,0 MPa (10 000 psi):
pz(z'f'YSmin't)/D (7)
where
ig the hydrostatic test pressure, in megapascals (pounds per square inch);
f i a factor: 0,6 (0.6) for Grades H40, ]55 and K55:1arger than Label 1: 9-5/8 or 0,8 (0.8) fgr all
other grades and sizes;
YS,,in 19 the specified minimum yield strength{or the pipe body, in megapascals (pounds per
square inch);
D ig the specified outside diameter, in“millimetres (inches);
t ig the specified wall thickness;in millimetres (inches).
NOTE Tlhe above formula for hydrastatic test pressure is applicable to both SI and USC units.
Lower test [pressures may be.allowed only due to physical limitations of the test equipment| The
manufacturer shall havecaydocumented design basis to establish the physical limitations of the
hydrostatic test equipment” If the calculated test pressure (based on the outside diameter, thickness
and grade) is greater-than the physical capability of the hydrostatic test equipment, the manufactjurer,
upon agreement with“the purchaser, shall use a test pressure equal to the physical capability df the
test equipment,,However, the hydrostatic test capability may be less than 20,5 MPa (3 000 psi) only for
those produlcts where the calculated test pressure is less than 20,5 MPa (3 000 psi).

Alternative test pressures for Grades H40, ]55 and K55 in sizes larger than Label 1: 9-5/8 are calculated
using a factor f of 0,8. For Grades C110, P110 and Q125, when the calculated test pressure exceeds
69,0 MPa (10 000 psi), the standard test pressure is limited to 69,0 MPa (10 000 psi) and the alternative
test pressure is as calculated. Alternative test pressures shall be used when specified on the purchase
agreement and when agreed by the purchaser and manufacturer.

The hydrostatic test pressures for threaded and coupled pipe are calculated from the above formula,
except where a lower pressure is required to avoid leakage due to insufficient coupling strength or
interface pressure between pipe and coupling threads. The lower pressures shall be calculated for
threaded and coupled pipe as specified in API TR 5C3.
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10.13 Dimensional testing

10.13.1General

Diameter or wall thickness shall be reported to the number of decimal places shown in the relevant
tables, that is Tables in Annex C for SI units or Tables in Annex E for USC units, except that for sizes in SI
units larger than Label 1: 6-5/8 in Table C.1, the diameter shall be reported to one decimal place.

NOTE

In this document, the specified pipe outside diameter, expressed in SI units, always uses two decimal

places for design purposes to ensure interchangeability of actual product regardless of whether it was produced
using dimensions in SI or USC units.

10.1

For g
confi
lengf

For
shall

3.2 Diameter measurement

ipe, coupling stock, coupling material and accessory material, the manufacturer.shall g
rmance to the requirements of 8.3.2 in a single diametric plane at a miniaum freqy
h of pipe, coupling stock, coupling material or accessory material per oné-hundred len
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asurements
t casing and

| 1: 2-3/8 and larger external upset tubing, the measurements-shall be made with npicrometres,

€rs or snap gauges.

anufacturer shall measure the diameter of both ends.ofpipe ordered as plain-end, co
upling material at a minimum frequency of one per enethundred.

/ product fails to meet the requirements, the provisions of 10.13.3 shall apply.

se of dispute of the minimum diameter reguirements, micrometre measurements s
se of dispute of the maximum diameter-tequirements, pi-tape (wrap tape) measurg
'n. When using a micrometre, three measurements shall be made in the non-conform
hged. The average of the three readings.shall be used to determine the conformance of t

B.3Diameter retests

rements when measured with callipers, micrometres or snap gauges, the manuf:
to make measurenients on three additional lengths from the same lot. If any pi
, coupling materiallor accessory material fails to meet the specified diameter r¢

ting only that_pipe, coupling stock, coupling material or accessory material, each pi
[, coupling inaterial or accessory material from the same lot shall be measured for con

retest measurements conform to the specified diameter requirements, all lengths in
rcepted except the length initially selected for measurement. If any of the retest mg

upling stock

hall govern.
ments shall
ng area and
he diameter.

i pipe, coupling stock, coupling material or accessory material fails to meet the specified diameter

Icturer may
be, coupling
pquirements
ific problem
pe, coupling
formance.

the lot shall
asurements

toIneet the specified requirements, the manufacturer may elect to measure the indivi

dual lengths

remaining in the lot. Individual lengths which fail to pass the specified requirements may be cut back
and measured again for conformance.

At the option of the manufacturer, any lot of pipe, coupling stock, coupling material or accessory
material may be reprocessed and measured as a new lot.

Once the pipe, coupling stock, coupling material or accessory material has proceeded past its last
manufacturing quality control point for diameter, some deviations in the maximum and minimum
diameters can occur due to handling and storage and should not be cause for rejection, provided the
average diameter as measured by a pi-tape is within the diameter tolerances.
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10.13.4Wall thickness measurement

Each length of pipe, coupling stock, coupling material or accessory material shall be measured to verify
conformance with wall thickness requirements. Wall thickness measurements shall be made with a
mechanical calliper, a go/no-go gauge or with a properly calibrated NDE device of appropriate accuracy.

In case of dispute, the measurement determined by use of the mechanical calliper shall govern. The
mechanical calliper shall be fitted with contact pins having circular cross-sections of 6,4 mm (% in)
diameter. The end of the pin contacting the inside surface of the product shall be rounded to a
maximum radius of 38,1 mm (1% in) for product sizes Label 1: 6-5/8, and larger, a maximum radius of
d/4 for product less than Label 1: 6-5/8, with a minimum radius of 3,2 mm (1/8 in). The end of the pin

: PRSI | £ il -1 | 111 L | £l 1 . . £ i |
contacting grreoutsraesurface of threproauctsiarrveettirer frator rountea toa raatus of motTess than

38,1 mm (1% in).

For Grades 80 13Cr, C90, T95, C110 and Q125 the wall thickness shall be measured over the full length,
with a minimum coverage of 100 % of the surface area covered by the automatic systens;-Fhe minimum
measured wall thickness for each pipe shall be recorded. Traceability and/or reporting of each pipe is
only required when specified on the purchase agreement.

To ensure conformance to wall thickness requirements, all seamless pipe andoupling stock requiiring
electromag;tetic or ultrasonic inspection as specified in Table C.42 or Table E.42 shall have the|wall
thickness vérified in a helical or longitudinal path over the full length/of‘the pipe or coupling stock,
excluding end areas not covered by automated systems, in accordancé with a documented proceflure.
The locatior] of the wall-thickness verification equipment shall be at the discretion of the manufacturer.

Accessory mpaterial shall have the wall thickness verified if so specified in the purchase agreement.

10.13.5Drift test

All drift tesfing shall be performed with a drift mandrel containing a cylindrical portion conforming
to the requirements shown in Tables C.28 and C.29.0r Tables E.28 and E.29 as applicable. See 8.1|0 for
requirements for casing used as tubing. The endé-of the drift mandrel extending beyond the spedified
cylindrical portion shall be shaped to permiti¢asy entry into the pipe. The drift mandrel shall|pass
freely through pipe by the use of a manual orpower drift procedure. In case of dispute, the manual|drift
procedure ghall be used. Pipe shall not be rejected until it has been drift-tested when it is free pf all
foreign matter and properly supportedto prevent sagging.

10.13.6Length measurement

For plain-erld pipe, and fop-6ther products if specified on the purchase agreement, the length shgll be
measured fijom end to exd.

For threaded and cofipled pipe:

— when mleastred with the coupling installed, the length shall be measured from the end of the gin to
the ouﬂr face of the coupling;

— when measured without coupling, the length shall be measured from pin end to pin end and proper
allowance for the length of the coupling shall be added.

For integral-joint tubing, the length shall be measured from the pin end to the outer face of the box end.

For pup joints and accessories, the length shall be measured from end to end.

10.13.7Mass (weight) determination

Each length of casing and each length of tubing in sizes Label 1: 1.660 and larger shall be weighed
separately. Lengths of tubing in sizes smaller than Label 1: 1.660 shall be weighed either individually
or in convenient bundles.
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The pipe manufacturer applying the markings to the pipe body (see Clause 11) shall be responsible
for weighing the pipe to determine conformance with mass tolerance. The pipe may be weighed plain-
end, upset, non-upset, threaded, or threaded and coupled. Threaded-and-coupled pipe may be weighed
with the couplings screwed on or without couplings, provided proper allowance is made for the mass of
the couplings. Threaded-and-coupled pipe, integral-connection pipe and threaded pipe shipped without
couplings shall be weighed with or without thread protectors if proper allowances are made for the

mass of the thread protectors. Weighing of a pipe by a threader is not mandatory.

10.13.8Straightness evaluation

All pipe, coupling stock, coupling material and accessory material shall be visually examined. The

a)

b)

The taut string and straightedge shall be positioned to highlight the haximum deviation.

Devigtion from the straight, or chord height, shall not exceed the,requirements in 8.9. See |
and [D.14.

Meagurement of the deviation shall not be made in the plane of the upset, the upset fade
coupling.

10.1B8.9Internal upset inspection

Insp
pin gshall have a circular cross-section of\4,8 mm (3/16 in) diameter that is visually deter
hed perpendicular to the handle-The end of the pin contacting the inside surface of the pipe shall
be rqunded to a height (between the'radius tangent point and the vertical surface of the c
shaft) that shall not exceed 0,30 'mm (0.012 in). The contact point radius shall not excee
radiy
The 90° hook-type tool contact point should be maintained perpendicular to the longitudin
pipe
the contact point shall beho greater than the pressure created by the mass of the 90° hook

attad

10.14 Visual inspection

10.14.1 General

Allv
surface Imperfections. Documented Hghting Standards for visual imspection shait be €3

straifhtness of questionably bent lengths or crooked extremities shall be measured as folld

or Label 1: 4-1/2 and larger, using a straightedge or taut string (wire) from one end of t
the other end;

Wising a straightedge with a minimum length of 1,8 m (6 ft) of which atleast 0,3 nf
¢ontact the surface beyond the extent of the hooked extremity or an equivalent method
f dispute, the straightedge measurement shall govern.

ection of the internal upset configuration shall be made with a 90° hook-type tool.

s of the pipe being inspected. Sharp edges on the contact point shall be removed. See

while the contact poinbis passed axially throughout the inside upset transition length.

WS:

he length to

(1 ft) shall
. In the case

Figures D.13

away or the

The contact
mined to be

pntact point
d the inside
Figure D.24.
hl axis of the
Pressure on
type tool.

stial'inspection shall be carried out by trained personnel with satisfactory visual acu

ity to detect

ablished by

the manufacturer. The minimum illumination level at the inspection surface shall be 500 lux (50 foot-
candles).

All visual inspection may be at any appropriate point in the manufacturing process, except that end-
area inspection, when required, shall be after the final heat treatment.

If another method is applied with demonstrated capability of detecting defects as defined in 8.13, visual
inspection is not required.

If end cropping is performed to remove defects, the end of the pipe revealed after cropping shall be
subjected to a repeat internal surface inspection as previously performed.
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10.14.2Pipe body, coupling stock and coupling material (excluding pipe ends)

Each length of pipe, coupling stock and coupling material shall be visually inspected over the entire
outside surface for the detection of imperfections. For Grade L80 roll marks, see 6.3.3.

10.14.3Pipe ends
Pipe ends shall be visually inspected on the outside surface for a minimum distance of 450 mm (18 in).

For non-upset products, pipe ends shall be visually inspected on the inside surface for a minimum

distance of 2,5 D or 450 mm (18 in), whichever is the lesser.

For upset pr
of the lengt}

10.14.4Dis]

Surface imp
10.15.17 and

oducts, pipe ends shall be visually inspected on the inside surface for a minimum dist
b of upset including the run-out interval.

bosition

1 10.15.18.
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).15 specifies the NDE requirements and inspection tevels for seamless and electric-wy{

5 pipe, coupling stock and the body of welded ‘pipe is given in Table C.42 or Table

erfections disclosed by visual inspection shall be treated in accordance with 10.15.

ance

<

blded

coupling stock. For NDE of couplings see 9.11. A summary of the required NDE operations

E.42.

essory material and coupling stock that require NDE (except visual inspection) shg
11-body, full-length for defects.

be standards referenced in this clauge are based on traditional proven NDE methodj
bractised and adopted world-wide for the inspection of tubular products. However,
s/techniques, that have demonstrated capability in detecting defects as defined in
Records in accordance with¢0:15.4 shall be maintained.

s except C90, T95 and €140, at the discretion of the manufacturer, the notches in add

the manufaq
shall be doc

For grades (
obliques nof
and docums

If the provij

able C.43 or Table E.43 may be oriented at an angle such that detection of defects typi
turing process is optimised. The technical justification for modification of the orient
limented.

90, T95 and€+10, in addition to longitudinal and transverse notches, internal and ext
ches shallbeutilized in accordance with 10.15.9. The angle of the notches shall be valig
nted by the manufacturer according to the defect of their typical manufacturing proce

iphs.for purchaser inspection of pipe and/or witnessing of NDE operations are statg

1l be

and
ther
8.13,

ition
ral of
htion

brnal
lated
SS.

d on

the purchas

P agreement thev shall be in accordance with Annex R

The inspections performed in accordance with 10.15, with the equipment calibrated to the reference
indicators in Table C.44 or Table E.44, should not be construed as assuring that the material
requirements in 8.13 have been met.

NDE equipment calibration shall be performed in accordance with ASTM E543.

For full-body, full-length NDE, the inspection equipment shall provide 100 % coverage for imperfections
other than wall thickness. For untested pipe ends, see 10.15.14.

When performing wet magnetic particle inspection, wet particle concentration shall be checked
every 8 h or every shift change whichever is more frequent. When performing fluorescent magnetic
particle inspection the minimum black light intensity at the examination surface shall not be less than
1000 pW-cm=2 (10 W-m~2).
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10.15.2NDE personnel

10.15.2.1 IS0 9712, 1SO 11484, ASNT-SNT-TC-1A4, or equivalent recognized industry standard shall
be the basis for the qualification of non-destructive inspection personnel (excluding visual inspection).
Such personnel shall be qualified for any method previously qualified, if they have to perform non-
destructive inspection in that method for a period exceeding 12 months. The manufacturer or inspection
company shall have a training program to qualify and/or certify the NDE personnel for the method,
technique, and equipment that are used for the inspection(s) specified in this document.

10.1

5.2.2 Non-destructive inspection shall be conducted by level 1, 2 or 3 person

nel, using a

proc

10.1
pers

10.1

For

elect
refen
E.44

Whe
cont
to ve
rejed
align

The
or el
C.44

1 1.1 1 1.2 1
FUUIcT dpprovcu vy 4 1CvEl=o pPCl SUILILITILL.

5.2.3
nnel under the supervision of level 2 or 3 personnel.

5.3Reference standards

seamless pipe, coupling stock and the pipe body of electriczwelded pipe, ult
romagnetic inspection systems for verification, other than wall thickness verificati

Evaluation of indications shall be performed by level 2 or 3 personnel, or by level 1

rasonic and
n, shall use
les E.43 and

ence standards containing notches or holes as described in Tables C.43 and C.44 or Tah
to verify equipment response from artificial reference indicators.

h ultrasonic inspection systems are used for verification of the weld seam, refereng
hining notches or holes as described in Tables C.43 and C.44 or Tables E.43 and E.44 s
rify equipment response from artificial reference.indicators. When holes are used to ¢
t threshold, the manufacturer shall use a documented procedure to ensure the correc
ment with the weld line.

e standards
hall be used
stablish the
[ transducer

r ultrasonic

manufacturer may use any documented-procedure to establish the reject threshold fq

or Tables E.43 and E.44 are detectéd dynamically at or above the reject threshold ui

oper
many

Tabld

hting conditions. Such detection(capability shall be demonstrated dynamically. At the
1facturer this may be performed either online or offline.

artif
that
or el
used

Whe
prod
the 1
main

10.1

cial reference indicators-that manufacturers shall use in establishing thresholds for
may contain defects-as‘defined in 8.13. The reference indicators, used during automate
bctromagnetic inspection, are not to be construed as being the defect sizes defined ij
by those other’than the manufacturer as the only basis for pipe rejection.

h standardising EMI equipment using drilled holes, the inspection system shall b¢
ucing signals from both outside-wall and inside-wall notches that are equal to or g
ejectithreshold established using the drilled hole. Records in accordance with 10.]]
tained.

bctromagnetic inspection provided the artificial reference indicators described in Tables C.43 and

hder normal
ption of the

s C.43 and C.44 or TablesE.43 and E.44 list the acceptance (inspection) levels and associated

sorting pipe
d ultrasonic
h 8.13, or be

2 capable of
reater than
5.4 shall be

5.4NDE system capability records

The manufacturer shall maintain NDE system records verifying the system(s) capabilities in detecting

ther

eference indicators used to establish the equipment test sensitivity.

The verification shall cover, as a minimum, the following criteria:

a) coverage calculation (i.e. scan plan), including wall thickness verification;

b) capability for the intended wall thickness;

c) repeatability;
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)

the NDE methods in Table C.42 or Table E.42;

f)

threshold-setting parameters.

In addition, the manufacturer shall maintain documentation relating to the following:

g) NDE system operating procedures;

transducer orientation that provides detection of defects typical of the manufacturing process (see

documentation demonstrating that defects typical of the manufacturing process are detected using

h) NDEeq
i) NDE pe
j)  dynami

conditid
10.15.5Pip

Unless othe
end-area ins
final heat tr

a)

certain

b) when more than one pipe-body NDE method is applied, one of these (other than ultra

inspect

10.15.6Full
L80 and R9|

All pipe sha
surfaces to {

a) ultrasonic testing in accordance with' ISO 10893-10 or ASTM E213;

b) fluxlea
c)

d) for pip

ASTM H

10.15.7Full

eddy cufrrent concentriccoil'testing in accordance with ISO 10893-2 or ASTM E309;

lipment description;
'sonnel qualification information;

Cc test data demonstrating the NDE system/operation capabilities under production
ns.

e body or coupling stock inspection — General

'wise agreed, all required NDE operations (except visual inspegtion, but including the
pection in accordance with 10.15.13) for pipe and coupling&tock shall be carried out
batment and rotary straightening operations, with the follewing exceptions:

types of pup joint (see 10.15.11);

on) may take place prior to heat treatment/rotary straightening.

-body, full-length NDE of casing and tubing — Grades H40, J55, K55, N80 all types
5

Il be inspected for the detection“0flongitudinal imperfections on the outside and i
icceptance level U4/F4/E4/L4 by-one or more of the following methods:

kage testing in accordance with ISO 10893-3 or ASTM E570;

h

e outside surface, magnetic particle inspection in accordance with ISO 10893
709.

-body; full-length NDE of casing and tubing — Grade P110 to A.8 SR16

test

final
after

sonic

nside

or

the

All pipe sha

1l he incnectod for the dotection of hoth lanagitudinal and trancuorce imnorfoctiane o
e pPeCte ot et OO B ot To gttt v e e p e e coHSo

outside and inside surfaces to acceptance level U4/F4/E/4/L4 by one or more of the following methods:

a) ultrasonic testing in accordance with ISO 10893-10 or ASTM E213 (longitudinal and transverse);

b) fluxleakage testing in accordance with ISO 10893-3 or ASTM E570 (longitudinal and transverse);

c) eddycu

60

rrent concentric coil testing in accordance with ISO 10893-2 or ASTM E309.
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10.15.8Full-body, full-length NDE of casing and tubing — Grade P110 and Grade P110 to A.8 SR16
and A.2 SR2

All pipe shall be inspected for the detection of both longitudinal and transverse imperfections on the
outside and inside surfaces to acceptance level U2/F2/E2/L2 by one or more of the following methods:

a) ultrasonic testing in accordance with ISO 10893-10 or ASTM E213 (longitudinal and transverse);
b) flux leakage testing in accordance with ISO 10893-3 or ASTM E570 (longitudinal and transverse);

c) eddy current concentric coil testing in accordance with ISO 10893-2 or ASTM E309.

10.1(F.9 Full-body, full-length NDE of casing and tubing — Grades L80 13Cr, €90, T95,
C110 and Q125

All pipe shall be ultrasonically inspected for the detection of both longitudinal and transverse
impdrfections on the outside and inside surfaces to acceptance level L2 in accordance with [0 10893-10
or A$TM E213 (longitudinal and transverse).

For grades C90, T95 and C110, internal and external oblique notches shall be ultrasonicall]y inspected
for detection to acceptance level L2 in addition to longitudinal and transverse imperfectiorls. The angle
of the notches shall be validated and documented by the manufacturer according to the imperfection
orierjtation of their typical manufacturing process.

In addition, all pipes shall be inspected for the detection of\imperfections on the outside sujrface by one
of the following methods:

a) {fllux leakage testing to acceptance level F2/L2<in accordance with ISO 10893-3 or [ASTM E570
longitudinal and transverse);

b) e¢ddy current testing to acceptance level E2/L2 in accordance with ISO 10893-2 or ASTM E309;

c) 1magnetic particle inspection in accordance with ISO 10893-5 or ASTM E709.

10.15.10 NDE of the weld seam of welded pipe

Unlegs otherwise agreed, thé timing of the weld seam inspection of welded pipe shall be at the
manfifacturer's discretion, with the exception that for quenched and tempered welded pipe, the weld
sean] inspection shall take place after final heat treatment and rotary straightening operatfons.

NDE [of the weld seanyof electric-welded pipe shall be carried out using inspection equipment capable of
full yolumetric inspection over a 3 mm (1/8 in) wide zone centred on the fusion line.

If the NDE of¢he weld seam is performed simultaneously with the full-body, full-length NDE, then the
referfence standard shall contain all of the required artificial reference indicators (for pipe body and
weld|seai] as described in Table C.44 or Table E.44.

NOTE Asdescribed i Table €43 or Table £43; theacceptance tevel for the pipe body amd theweld seam can
be different.

For Grades H40, J55, K55, N80 all types, R95, L80 all types, the weld seam shall be inspected for the
detection of longitudinal imperfections by one or more of the following methods:

a) ultrasonic testing to acceptance level U3/L3 in accordance with ISO 10893-11 or ASTM E273;
b) fluxleakage testing to acceptance level F3/L3 in accordance with ISO 10893-3 or ASTM E570;
c) eddy current testing to acceptance level E3/L3 in accordance with ISO 10893-2 or ASTM E3009.
For Grades P110 and Q125, the requirements of A.5.5 SR11.5 shall apply.
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When A.12 SR40 is specified on the purchase agreement for all Grades except Grades P110 and Q125

products, th

10.15.11
C110and Q

When NDE i

e additional requirements of A.12 SR40 apply.

NDE of coupling stock, accessory material (except Grades L80 13Cr, C90, T95,
125) and pup joints

s required for coupling stock and accessory material according to Table C.42 or Table E.42,

the inspection shall be for the detection of longitudinal and transverse imperfections on the outside
surface to acceptance level U3/F3/E3/L2 by one or more of the following methods:

— ultrasonic testing in accordance with ISO 10893-10 or ASTM E213;

— flux leakage testing in accordance with ISO 10893-3 or ASTM E570;

— eddy cufrrent concentric coil testing in accordance with ISO 10893-2 or ASTM E309;

— magnet

The referen

¢ particle inspection in accordance with ISO 10893-5 or ASTM E709.

ce indicators used by the manufacturer to calibrate the compression and shear wave

ultrasonic equipment may be retained in the coupling stock. If the reference indieators are retainked in
the referen¢e standard, the outside-wall surface area adjacent to the reference indicators shgll be

stencilled W

accordance with 10.15.18 b).

Coupling st
surfaces, hd
inspection @

Pup joints shall be inspected and meet the same requirements as casing and tubing.

a) For pup
outside
subseqy

b) For pup

ith the letters “RI”. The reference indicators shall be considéred defects and marked in

ck for couplings that will be fully machined may have imperfections on the unmachined
wever the final machined surfaces shall meet the¢specified dimensions and the sufface
riteria of 9.12.

joints made from full-length casing and-tubing, the required inspection for insid¢ and
defects shall take place either before or:after cutting into final length, provided therelis no
ent upsetting or heat treatment.

joints machined from pipe or bar stock, the required inspection shall take place dither

before pr after machining to final‘\product dimensions; however, the outside surface shall be

visually

c) Forallg

inspected subsequent toeing machined to final product dimensions.

ther pup joints, exceptifor those round thread pup joints in d), the required inspection|shall

be performed according to‘a) above.

d) For APIfround thread pup joints in size designations listed in Table C.2 or Table E.2 for Grades|H40,
J55, K55, N80 all types, R95, L80 all types and P110, the required inspections, unless othenwise
agreed fipon between purchaser and manufacturer, are as specified in e).

e) For outsidessurface and end areas, the required inspection shall be performed following any yipset
process| and‘final heat treatment. For Grade P110 pup joints magnetic partic on for the
detectiomoftongitudinaland—transverse—defects—maybe—substituted—fortheres d—ottside
surface inspection.

10.15.12 NDE of coupling stock and accessory material - Grades L80 13Cr, C90, T95, C110

and Q125

All coupling stock and accessory material shall be inspected for the detection of longitudinal and
transverse imperfections on the outside surface to acceptance level U2/F2/E2/L2 by one or more of the
following methods:

— ultrasonic testing in accordance with ISO 10893-10 or ASTM E213;

— flux leakage in accordance with ISO 10893-3 or ASTM E570;
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eddy current concentric coil testing in accordance with ISO 10893-2 or ASTM E309;
magnetic particle inspection in accordance with ISO 10893-5 or ASTM E709;

Permitted imperfections before machining

Coupling stock for couplings and accessory material that will be fully machined may have
imperfections on the unmachined surfaces. However, the final machined surfaces shall meet the

specified dimensions and the surface inspection criteria of 9.12 (A.3.3 SR9.3).

Further evaluation

[oupling stock and accessory material containing defects may be given further_ e
iccordance with 10.15.15, except the maximum size of the non-surface-breaking-i
pecified in 8.13.1 d) shall be reduced to 32 mm? (0.05 in?). Coupling stock andaccess

oupling stock containing the defect shall be cut off within the limits of theté€quiremer
pecified on the coupling stock purchase agreement.

7NN Y X\

Ultrasonic testing — Through-wall

[oupling stock and accessory material shall be inspected full-body, full-length from
gurface using ultrasonic compression-wave techniques to détect and identify imperf
feference indicator shall be a 6,4 mm (1/4 in) flat bottommed round hole from the in
3s shown in Figure D.16 d. The minimum coverage shall. be 100 % of the inspected
10.15.4 a).

Ultrasonic testing — Inside surface

mot forgings shall be inspected for longitudinal and transverse imperfections on the in|
sing ultrasonic shear-wave techniques_to acceptance level L3 with a maximum not
25 mm (1 in). By agreement between-the purchaser and manufacturer, alternative N
vhich demonstrate the capability-to.detect the reference indicators may be used.

Accessory material from barystock (i.e. without a hollow section) has to be inspected
equirements per 10.15.12-¢,

5.13 NDE of coupling stock and accessory material — Grades C90 and T95

All cpupling stock and-accessory material shall be inspected for the detection of longitudina

and

the f

b)

pblique imperfections on the outside surface to acceptance level U2/F2/E2/L2 by on
bllowing methods:

wltrasonie testing in accordance with ISO 10893-10 or ASTM E213;
f

aluation in
mperfection
bry material

ontaining defects shall either be given a disposition in accordance with 10.15:18, or the section of

ts on length

the outside
bctions. The
side surface
surface, see

[Loupling stock and accessory material from-casing, tubing, thick-walled pipe, mechanical pipe or

side surface
ch length of
DE methods

to the NDT

l transverse
b or more of

luxleakage in accordance with ISO 10893-3 or ASTM E570;

eddy current concentric coil testing in accordance with ISO 10893-2 or ASTM E309;
magnetic particle inspection in accordance with ISO 10893-5 or ASTM E709.

Permitted imperfections before machining

Coupling stock for couplings and accessory material that will be fully machined may have
imperfections on the unmachined surfaces. However, the final machined surfaces shall meet the

specified dimensions and the surface inspection criteria of 9.12 (A.3.3 SR9.3).

Further evaluation

Coupling stock and accessory material containing defects may be given further evaluation in
accordance with 10.15.15, except the maximum size of the non-surface-breaking imperfection
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specified in 8.13.1 d) shall be reduced to 32 mm? (0.05 in2). Coupling stock and accessory material
containing defects shall either be given a disposition in accordance with 10.15.18, or the section of
coupling stock containing the defect shall be cut off within the limits of the requirements on length

specifie

d on the coupling stock purchase agreement.

c) Ultrasonic testing — Through-wall

Coupling stock and accessory material shall be inspected full-body, full-length from the outside
surface using ultrasonic compression-wave techniques to detect and identify imperfections. The
reference indicator shall be a 6,4 mm (1/4 in) flat bottomed round hole from the inside surface
as shown in Figure D.16 d. The minimum coverage shall be 100 % of the inspected surface, see

10.15.4
d) Ultraso

Couplin
hot forg
using u
25 mm
which d

Accessary material from bar stock (i.e. without a hollow section) has(to be inspected to the

require

10.15.14
The end-are

It is emphas
a shortleng

a) cropped

b) subjectd
periphe

c) subjectd
inspect

Records in g
10.15.15
Forged ups¢

be subjecteq
outside and

aY

Cl).
hic testing — Inside surface

o stock and accessory material from casing, tubing, thick-walled pipe, mecHanical pi
ings shall be inspected for longitudinal and transverse imperfections on the-inside su
trasonic shear-wave techniques to acceptance level L3 with a maximum notch leng
(1 in). By agreement between the purchaser and manufacturer, alternative NDE met
emonstrate the capability to detect the reference indicators may be-sed.

ments per 10.15.12 c.

Untested pipe ends, coupling stock ends and accessory material ends
a inspections shall be subsequent to all heat treatmént.

ized that in many of the automatic NDE operations specified in this document, there m
'h at each end which cannot be tested. In such cases, the untested ends shall be either

| off, or

bd to magnetic particle inspection of the outside and inside surfaces around thg
ry and over the length of the untested ends, or

bd to a manual/semi-automatic test which achieves, as a minimum, the same degr
on as the automatic NDE.

ccordance with 10854 shall be maintained.

Pipe upsets

ts (including the upset run-out interval) on all grades, except Grades H40, ]55 and K55,
|, after all heat-treatment operations, to NDE for the detection of transverse defects o
inside surfaces of the upset, using the criteria given in 8.13. For all grades manufact

by the quen

be or
rface
th of
hods

NDT

hy be

full

pe of

shall
n the
ured
dinal

ch-and-temper process, the end-area inspection shall include inspection for longitu

defects.

Records in accordance with 10.15.4 shall be maintained.

10.15.16

Pipe, coupling stock and accessory material requiring further evaluation

In all cases, indications producing a threshold alarm condition as a result of the specified NDE
operation(s) shall have the indications evaluated in accordance with 10.15.16, unless it can be
demonstrated that the imperfection causing the indication is not a defect as described in 8.13.

64

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

10.15.17 Evaluation of indications (prove-up)

For an indication which is greater than or equal to the reject threshold, the manufacturer shall either
evaluate it in accordance with this subclause or dispose of the indication as a defect in accordance with
10.15.17. Evaluation of indications shall be performed by NDE Level I certified inspectors under the
supervision of NDE Level II or III certified inspectors, or by NDE Level II or III certified inspectors.
Evaluation of indications shall be performed in accordance with documented procedures.

When no imperfection is found in the area of the original indication and there is no explanation for
the indication, then the product shall be rejected or, at the manufacturer’s option, re-inspected full-
body, full-length either using the same inspection method or using ultrasonic inspection methods. At
the r e sensitivity
level he specified
requ

ranmufacturersoption;the-tirspectiomrequipnrent shatt-beadjusted—etther tothe—sam
as that used to perform the original inspection or to a reduced sensitivity that meetst
rements.

All nmpagnetic particle indications that are produced by leakage fields originating-from imperfections
shall|be evaluated in accordance with 10.15.16 a).

For 4 he following

meth

he evaluation of an indicated imperfection, the depth shall be measured by one of t
ods:

a)ﬂt

hickness below 87,5 % of the specified wall thickness or_ for coupling stock, reduce the remaining

1

1

sing a mechanical measuring device (for example, pit gauge, €allipers, etc.). Remova
y grinding or other means to facilitate measurement shallngt, for pipe, reduce the rern

utside diameter or wall thickness below the minimim specified on the purchase
Abrupt changes in wall thickness caused by material'temoval during prove-up shall be

b) fsing an ultrasonic technique(s) (time- and/or amplitude-based), or other comparable

If the
desti

Imp#

erification of the ultrasonic technique(s) shall be documented and shall show
ifferentiate imperfection sizes larger and smaller than the appropriate defect size sta

purchaser and manufacturer do not agree on the evaluation test results, either party
uctive evaluation of the material; after which disposition shall be as described in B.4.

rfections that have been evaluated and found to be defects shall be given a di

of material
haining wall

agreement.
removed;

techniques.
apability to
ted in 8.13.

may require

sposition in

accordance with 10.15.17.

10.1p.18 Disposition of pipe containing defects

rfections that satisfy the material requirements and are less than the defect size stated in 8.13 are

hed to remain ifitthe pipe. Repair welding is not permitted.

Imp4
allow

containing\eracks and or quench cracks within a distance of twice the diameter from the end may
t back, ence only, to remove the cracks. After cutting the pipe shall be re-inspected fulll-body, full-
h. Where cracks and / or quench cracks are detected at a distance more than twice the diameter
the'ends, the pipe shall be rejected.

Pipe
be cu
lengt
from|

Pipe containing defects shall be given one of the following dispositions.
a) Grinding or machining

Grinding or machining of quench cracks or arc burns is not permitted. Defects shall be completely
removed by grinding or machining, provided the remaining wall thickness is within specified
limits. The area affected by grinding or machining shall be blended smoothly into the contour of the
tube. Where the depth of the removal exceeds 10 % of the specified wall thickness, the remaining
wall thickness shall be verified in accordance with 10.13.4. When the defect is located on the inside
surface in the external thread section of the pipe body, the depth of the removal shall not exceed
10 % of the specified wall thickness as measured using a dial depth gauge or other suitable device,
and the length of the removal shall be limited to that which allows for accurate depth measurement.
After removal of the defect, the affected area shall be re-inspected to verify that the defect was
completely removed. The re-inspection shall be either
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1) by the same inspection unit at the same sensitivity that performed the initial inspection, or

2) by another NDE method, or combination of methods, that demonstrate equal or greater
sensitivity than the original NDE.

When method 2) above is used, the NDE method (or combination of methods) shall be documented
and shall demonstrate equal or greater sensitivity than the original NDE. In addition, method 2)
shall address the possibility that there may be other coincident defects in the affected area.

b) Cut-off
The section of pipe containing the defect shall be cut off within the limits of requirements on length
of the irftended product.

c¢) Rejectign
The pipg shall be rejected.

10.15.19 Disposition of coupling stock and accessory material containing defects

Imperfections that satisfy the material requirements and that are less than the.defect size stated in] 8.1

[ON]

are allowed|to remain in the coupling stock and accessory material. Repair@welding is not permittgd.

Coupling stpck and accessory material containing cracks and or quénc¢h cracks within a distanjce of
twice the diameter from the end may be cut back, once only, to rentove the cracks. After cutting, the
piece shall be reinspected full-body, full-length. Where cracks and/or quench cracks are detected at a

distance mare than twice the diameter from the ends, the piece shall be rejected.

Coupling stdck and accessory material containing defects shall be given one of the following dispositions.

a)

b)

66

Grinding or machining
Grinding or machining of quench cracks or anc burns is not permitted.

Defects| shall be completely removed by grinding or machining, provided the remaining|wall
thickneps is within specified limits..The area affected by grinding or machining shall be blended
smoothly into the contour of theStube. Where the depth of the removal exceeds 10 % of the
specified wall thickness, the remaining wall thickness shall be verified in accordance [with
10.13.4 land the resultant outside diameter at the site of imperfection removal shall be verifipd to
ensure conformance with¢specified outside diameter requirements. After removal of the dé¢fect,
the affeccted area shall be,re-inspected to verify that the defect was completely removed. THe re-
inspectjon shall be ejther

1) by fhe sameinspection unit at the same sensitivity that performed the initial inspection, ¢r

2) by pnother NDE method, or combination of methods, that demonstrate equal or grpater
senfitivity than the original NDE.

When method 2) above is used, the NDE method (or combination of methods) shall be documented
and shall demonstrate equal or greater sensitivity than the original NDE. In addition, method 2)
shall address the possibility that there may be other coincident defects in the affected area.

Marking the area of defect

If a defect is not removed from coupling stock and accessory material within acceptable limits, then
the area shall be marked to indicate the presence of a defect. The marking shall consist of a paint
band encircling the tube body that covers the entire defect area if this area is equal to or less than
50 mm (2 in) in axial length, or bands in a cross-hatched pattern if this area is greater than 50 mm
(2 in) in length. The band colour shall be as agreed between the purchaser and manufacturer.
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c) Cutoff
The section of coupling stock or accessory material containing the defect shall be cut off within the
limits of requirements on length of the intended product.

d) Rejection
The coupling stock or accessory material shall be rejected.

11 Marking

11.]] General

11.1
as sp

11.1
11.6,
are 3
prod
namg

11.1

11.1
optid

— by agreement between purchaser and manufacturer, stamping can be required, in

q

q

q

111
spec
whic
mark
show
the p

11.1

gubstituted for die-stamped markings and are permitted at intervals along the length.

1 Products manufactured in conformance with this document shall be marked-by'the nj
ecified herein.

2 For all manufacturers except threaders, the marking instructions-in Clause 11, exd
are applicable. For threaders, the marking instructions in 11.5 and £:6 and Table C.48 g

anufacturer

ept those in
r Table E.48

pplicable. Processors shall remove any identity that is not indicative of the new con
e or logo).
3 Products shall be colour-coded as specified in 11.4.

4 Products shall be marked by stencilling, or*a*combination of stencilling and stan
n of the manufacturer, as stipulated, with two-g&xceptions:

ombination of stamping and stencil marking shall be used;

it the option of the manufacturer hot-rolled or hot-stamped markings on pipe and coup

5 Requirements for optional stamp markings are specified in 11.2, and stencil marking

lition of the

Lct as a result of heat treatment (for example, prior grade identity and original pipe manufacturer’s

ping, at the

Fhich case a

ings may be

s shall be as

h includes only these-items that are stamped or stencilled for product identification.
ing is selected, it-is not required to also stencil mark the information. Examples of n
m in Figure D.4 5" Marking shall not overlap and shall be applied in such a manner as
roduct.

6 Additional markings for compatible standards shall be listed after “ISO 11960".

fied in 11.3. Marking instructions and sequence of markings are specified in Table C.48 or Table E.48,

[f die stamp
harkings are
hot to injure

11.1

7 <In a circumstance where itis necessary to re-mark prndnrf with the nriginnl m:n'l(ing

nformation,

the accuracy and traceability of the transferred markings shall be the responsibility of the entity re-
marking the product. The transferred markings shall include the words “transferred by « »”, with the
name of the entity responsible for transferring the markings shown between the « ».

11.1.

a)

8 The date of manufacture is defined for marking purposes as either

the markings of Clause 11 are completed, or

b)

i

© ISO

ndicating the month in which the markings of Clause 11 are completed.
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11.1.9 Other additional markings are allowed and may be applied as desired by the manufacturer or as
requested by the purchaser but shall be applied after the markings specified in Table C.48 or Table E.48.

11.1.10 Marking for coupling material and accessory material shall be specified on the purchase
agreement or, in the case of coupling material, in the manufacturer’s internal marking requirements but
shall be traceable to, as a minimum, this document, the manufacturer, the date of manufacture and the
grade. When the purchase agreement specifies marking with colour bands these bands shall be consistent
with Table C.46 or Table E.46.

11.2 Stamp marking requirements

11.2.1 Methods

Permitted njethods of stamp marking are shown in Table 17.

Table 17 — Stamp Marking

Number Method
1 Hot-rolled or hot-stamped markings
2 Cold die stamping with standard dies
3 Cold die stamping with interrupted det:face dies
4 Cold die stamping with rounded-face'dies
5 Vibratory

After stamp marking, Grade R95, L80 all types, C90, T95;C110 and Q125 products might require
subsequent fheat treatment as specified in 11.2.5. Such heat treatment shall be in accordance with 6.4.
The sequenge of stamp markings shall be as shown in-Table C.48 or Table E.48.

11.2.2 Sizg

Sizes of stamp markings shall be as shown in-Table C.45 or Table E.45.

11.2.3 Location

Placements |of these markings_dn)casing and tubing sizes Label 1: 1.660 and larger shall be on the
outside surfface of each lengthwithin approximately 0,3 m (1 ft) from the coupling or box, either end of
plain-end pipe or either end.of pin-by-pin threaded pipe. The optional stamp marking on sizes snjaller
than Label 1: 1.660 may/he-on a metal tag affixed to each length or, for bundled tubing, stamped| on a
metal tag affixed to ea¢h-bundle.

11.2.4 GrafdesH#0, J55, K55, N80 all types and P110

When specitie . aseag
11.2.1 at the option of the manufacturer.

11.2.5 Grades R95, L80 all types, C90, T95, C110 and Q125

When specified on the purchase agreement, products shall be stamped by one or more of the methods in
11.2.1 at the option of the manufacturer. In addition, the following apply:

a) Grade R95 and L80 all types products shall be heat-treated subsequent to using method 2 in 11.2.1.

b) Grades C90, T95, C110 and Q125 products shall be heat-treated subsequent to using methods 2 and
41in 11.2.1, with the following exceptions:

— stamping of the make-up triangle;
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— when the stamp markings are removed by cropping or by grinding, machining, threading to a
depth not less than twice the depth of the stamping;

— byagreementbetween purchaser and manufacturer, the stamp marks may be leftin the product.

11.2.6 Make-up triangle marking

For buttress casing in all sizes and grades and for round thread casing in sizes Label 1: 16 and larger in
Grades H40, |55 and K55, the make-up triangle shall be stamped on the outside of each length on both
ends. By agreement between purchaser and manufacturer, the make-up triangle may be replaced
with a transverse white paint band 10 mm (3/8 in) wide by 76 mm (3 in) long. To assist in locating the

tria
lon

r}gle or transverse white paint band on buttress casing, a 2o mm (1 in) wide by 610 mi (24 in) long

tudinal white paint stripe shall be placed adjacent to the triangle or transverse paintfband on the

field [end; additionally, a 25 mm (1 in) wide by 100 mm (4 in) long longitudinal white'‘pain{ stripe shall

be placed adjacent to the triangle or transverse paint band on the mill end.

For (rades H40, ]55, K55, N80 all types and P110, the triangle shall be stamped by method 2, 4 or 5 only.

For (Jrades C90 and T95, the triangle shall be stamped by method 3 only.

For (Jjrades R95, L80 all types, C110 and Q125, the triangle shall be stanped by method 3 o1 4 only.

11.3 Stencil marking requirements

Sten

'il markings shall be placed on the outside surface“of each length of pipe, beginring at least

0,6 m (2 ft) from the coupling or box or from either end of plain-end pipe, pin-by-pin thireaded pipe
or cdupling stock. For accessory material and pup joints less than 1,8 m (6 ft) in length, the required
sten¢il markings may be placed on a decal attachedto the outside surface within 0,3 m (1 ff) of the end.

Thesle markings shall be separated by a dash or shall be adequately spaced.

The
marking shall be at a location convenientte-the manufacturer.

11.4) Colour identification

11.4{1 Colour coding

cequence of stencil markings shall besds’specified in Table C.48 or Table E.48, excepf the thread

Each| product shall be colour-coded as specified in 11.4.2 to 11.4.6, unless otherwise speg¢ified on the

purchase agreement.

11.4{2 Product1,8 m (6 ft) and longer

The following'methods shall be used, as applicable.

a)

b)

c)

d)

Fat~threaded pipe, pup joints and accessory material paint a band encircling the product at a
distanrce ot greater thamr6;6m (24- iu) fromrthe Luupliug orimter udﬂ_y threadedend:

For plain-end or pin-by-pin threaded product: paint a band encircling the product at a distance not
greater than 0,6 m (24 in) from either end.

Couplings: for all grades except Grade L80 13Cr, paint the entire outside surface of the coupling,
including the appropriate coupling colour bands.

Couplings: for Grade L80 13Cr, apply only the appropriate colour bands with a band width of
12,7 mm (Y2 in) to the outside surface of the coupling.

If the pipe is furnished with special-clearance couplings or if the pipe and couplings are of a
different grade (except Grades H40, ]55 and K55 applied in accordance with 9.2.1), paint both the
pipe and couplings as specified in items a), b) and c) above.
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11.4.3 Loose couplings

For all grades except Grade L80 13Cr, paint the entire outside surface of the coupling, including the
appropriate colour bands.

For Grade L80 13Cr, apply only the appropriate colour bands with a band width of 12,7 mm (% in) to the
outside surface of the coupling.

11.4.4 Special-clearance couplings

For all grades except for Grade L80 13Cr, paint the coupling using the appropriate colours and also paint
a black bandaroundthecemntre:

For Grade LB0 13Cr, apply only the appropriate colour bands and a black band around the centre'with a
band width pf 12,7 mm (% in).

11.4.5 Pup joints shorter than 1,8 m (6 ft) in length

For all grades except for Grade L80 13Cr, paint the entire outside surface except the threads including
the approprjate colour bands.

For Grade 180 13Cr, apply only the appropriate colour bands with a band of 12,7 mm (% in) tp the
outside surfface.

11.4.6 Grafde colour-codes

The colour gnd number of bands for each grade shall be as shown in Table C.46 or Table E.46.

11.5 Thread and end-finish marking

11.5.1 API|thread marking

For manufa¢turers, thread identification shall be stencilled on casing with round or buttress thrgads.
For threaders, thread identification is required on casing and tubing. Thread identification shall pe as
shown in Taple C.47 or Table E.47.

11.5.2 Plain-end and special end-finish markings
Marking reduirements for
a) plain-end pipe furnished either upset or non-upset, or

b) pipe with speeial*end-finish not specified herein but having the body of the pipe manufacturgd in
accordancemith the requirements specified herein, or

c) couplings-and-accessoriesfurnished special end-finish not specifiec ein butwhich meket all
the other requirements specified herein for these products except dimensions.

shall be as shown in Table C.48 or Table E.48.

11.6 Pipe-threader marking requirements

Pipe threaded by a facility other than the original pipe manufacturer shall be identified, by a stamp or
stencil consistent with 11.1, 11.2 and 11.3 adjacent to the threads, with the name or mark of the threader,
the specification mark, and size and type of thread as listed in 11.5 and Table C.47 or Table E.47.
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The threader shall mark on the body of the pipe the actual hydrostatic test pressure, unless the pipe has
been previously tested to the pressure required for the thread and marked as specified in Table C.48 or
Table E.48.

EXAMPLE For Label 1: 7, Label 2: 29.00, R95, long thread coupling:

Case 1): If the pipe manufacturer produced plain-end pipe and hydrostatic pressure-tested to 34,5 MPa (5 000 psi)
based on the documented design basis of the tester for 177,8 mm (7 in) pipe (see 10.12.3), and marked P34,5
(P5000), then the threader shall pressure-test the pipe to 60,5 MPa (8 800 psi) and mark the pipe in accordance

with Figure D.15.

Case 2): If the pipe manufacturer produced plain-end pipe and hydrostatic pressure-tested to 61,0 MPa (8 900 psi)
and fTarRed the pipe P6 1,0 (P8900), Them the threader 15 ot TequITed T0 pressure-test the pipe or nark the test
presdure.

The arkings applied to the body of the pipe by the original pipe manufacturer shall hot bg removed or
altergd.

12 Coating and protection
12.1) Coatings

12.1}]1 Coatings for protection during transit

Unless otherwise specified on the purchase agreement, Ppipe and couplings shall be given|an external
coating for protection from rust while in transit. An attempt should be made to make these coatings
smogqth, hard to the touch and with minimum sags. The coating shall be rated to protect the pipe for at
least{three months.

Unless otherwise specified on the purchase agreement, coupling stock, coupling material and accessory
matgdrial shall be supplied without external‘coating (bare), except for a protective coatingthat may be
applied over the stencil.

The purchase agreement shall specify“when bare pipe or specially coated pipe is required{ For special
coatings, the purchase agreement shall further specify whether the coating shall be appligd to the full
length or whether a certain_ specific distance from the end shall be left un-coated. Unlegs otherwise
specified, such bare ends are.commonly given a coating with oil for protection in transit.

NOTH 13 % Cr tubulats have shown a tendency toward localized pitting corrosion when st¢red in moist
environments. Special precautions during coating, shipping and storage are worthwhile.

12.1j2 Coatingsfor long-term storage

By agreement between purchaser and manufacturer, protective coatings, internal and extefnal, may be
requjred\or pipe for long-term storage to protect against corrosion, especially when stored in a marine
envirohment.

The following points shall apply.

a) The protection shall be effective against corrosion in a marine environment during the long-term
storage period defined by the purchaser and manufacturer; minor surface discolouration shall be
acceptable.

b) There shall be no need for removal of the protective coating before the running of the tubulars.
c) Correctapplication of the coating is essential and the following parameters shall be assessed:
— dryness of the pipe;

— cleanliness of the pipe;
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— temperature at application;

— thickness of the coating film.

12.2 Thread protectors

12.2.1 General

The entity performing the threading shall apply external and internal thread protectors that meet
the requirements of Annex G unless otherwise specified on the purchase agreement. External thread

protectors

otal pipe thread length of the internal thread. Thread protectors shall be of such d

sign,

material an|
normal han
transportat
one year. T}
the protect
packaged in|

NOTE D
and/or pipe ¢

12.2.2 Gra

d mechanical strength to protect the thread and end of the pipe from damage~y

on and normal storage period. Normal storage period shall be considered as approxim
le thread forms in protectors shall be such that the product threads are not’damagg
rs. Thread protectors are not required for pup joints and accessories provided the
a manner that protects the threads.

mage is an injury resulting from impact that causes an out-of-specification condition to the th
nd.

e L80 13Cr

Bare steel thread protectors shall not be used on Grade L80 13Cr tubulars.

12.2.3 Drif
By agreeme

Thread com|

13 Docun

13.1 Elect

A material

electronic f
the same va
document s
between pu

13.2 Certi

A certificati
listed here

table thread protectors
ht between purchaser and manufacturer, openrended, driftable protectors may be supj

pound shall cover the entire thread and seal'surfaces of the connection.

hents

ronic media

test report, certificate. of conformance or similar document printed from or usg
rm from an electrofii¢ ‘data interchange (EDI) transmission shall be regarded as h{
[idity as a counterpart printed in the certifier’s facility. The content of the EDI-transm|
hall meet the requirements of this document and conform to any existing EDI agree
Fchaser and manufacturer.

ficationrequirements

pbi-shall be provided by the manufacturer for all delivered products. In addition to the

nder

lling and transportation and to inhibit infiltration of dust and water to the threads.during

ately
d by
y are

reads

blied.

bd in
ving
itted
ment

data

bftér fhn rnrf!f:u‘afn shall include 3 ctatomaont that the prr\r‘nr‘f hac heen manufact

lired,

et et Drict T Trorcre oo torterrrerrc—criorc—orre o oot oo — o e e oo rore T

sampled, tested and/or inspected in accordance with this document and has been found to meet the

requiremen

ts.

13.3 Content of the certificate

The certificate shall, as applicable to each item, contain at least the following information:

Heat an

72

Reference to this document, i.e. ISO 11960:2020;

Applicable supplementary requirements;

d/or lot traceability identification to which the product was produced;
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Specified diameter, wall thickness, grade, process of manufacture, type of heat treatment and end-
finish (including with or without power-tight couplings) and product serialization;

The minimum tempering temperature allowed by the documented procedure for each lot of
quenched and tempered or normalized and tempered casing and tubing (except coupling stock and
coupling material);

The chemical analyses for heat, product, control and eventual recheck, showing the mass fraction,
expressed as a percent, of all elements whose limits or reporting requirements are set in this

document;

The tensile tests results, inr]nding yip]d erpngfh tensile erpngfh and p]nng;\finn T

e type, size

q

ind orientation of the specimens shall be reported;

(Vhere impact testing is required by this document, impact test results including;

1) The acceptance criteria;

2) The size, location and orientation of the test specimens;

3) The nominal test temperature (i.e. actual test temperature, incliding the sub-size
reduction if applicable);

4) The absorbed energy measured for each test specimen{ and

%) The average absorbed energy for each test.

The percent shear area shall be reported for GradegN80 all types, L80 Type 1, C90, R9
gdnd Q125 (see A.14, SR 42) and Grade C110 (see A3.1).

q

Vhere harness testing is required, hardnéss’test results (including Rockwell hardng
dnd mean hardness numbers, test type and criterion, and specimen location and orient

The grain size and the test method used for the determination;

I
or, when performed in the sglution described in A.11.3 (SR 39.3), the actual percent H2

The information specified in the ANSI/NACE TM0177-2016, Table 7 “NACE Uniform Mat
Report Form (Part 2)testing in accordance with ANSI/NACE TM0177 Method D - NA

emperature

5, T95, P110

ss numbers
ation);

‘or SSC testing of Grade C110 a statement specifying if the SSC testing was performed in Solution A

S;

brial Testing
CE Standard

DCB Test” shall be provided;
he minimum hydrostatic test pressure and duration;

for welded, pipe for which NDE of the weld seam is required by this document, the mefthod of NDE

¢mployed (UT, ET or MT) and the type of reference standard;

lard, in the

For” Seamless products for wh1ch NDE is spec1f1ed (either in the body of the stan

3 ed (UT, ET or
MT) the acceptance criteria, the locatlon and orientation of the reference indicator used, and the
type and size of the reference standard used;

For electric-welded pipe, the minimum temperature for heat treatment of the weld seam. If such
treatment is not performed, “no seam heat treatment” shall be stated in the certificate;

For High Collapse pipe (see H.4) all collapse test results and the minimum collapse value shall
be stated;

The results of any supplemental testing required by the purchaser.
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13.4 Retention of records

Tests and inspections requiring retention of records in this document are shown in Table C.49 or
Table E.49. Such records shall be retained by the manufacturer for a minimum of five years or as
required by customer and other applicable requirements, whichever is longer after the date of purchase

from the manufacturer.

14 Minimum facility requirements for various categories of manufacturer

14.1 Pipe mill

A pipe mill shall operate one or more pipe-making facilities capable of producing produe
described irf Clause 6. A pipe mill shall also have suitable equipment for, and be responsible for;weig
pipe and marking pipe, coupling stock, coupling material or accessory material.

A pipe mill ghall also have facilities for conducting all required tests and inspectionsrAlternatively
at the option of the pipe mill, any of these tests or inspections may be provided by a‘subcontracto

may be loc
of such insp
documented

14..2 Procd

A processor
stock, coupl
be responsi
material.

A processor
and at the o
and may be

of such insp|
documented

14.3 Pipe

A pipe thre:
dimensions
and be resp
well as the 1

A threader s

a) applyin

ed off-site. In the event that a subcontractor performs any of these services, the cor
ections and tests shall be controlled and monitored by the pipe mill in accordance w
procedure to ensure conformance with the relevant requirements of this document.

ESSOr

shall operate heat-treating facilities capable of heattreating full-lengths of pipe, cou
ing material or accessory material. A processor shdll also have suitable equipment for
ble for, weighing pipe and marking pipe, coupling stock, coupling material or accej

shall also have facilities for conductingall required tests and inspections. Alternat
btion of the processor, any of these tests-or inspections may be provided by a subcontr
ocated off site. In the event that a subcontractor performs any of these services, the cor
ections and tests shall be controlled and monitored by the processor in accordance w
procedure to ensure conformance with the relevant requirements of this document.

threader

hder shall operate one or more threading machines capable of threading pipe ends t
and tolerances specified in API Spec 5B. A threader shall also have suitable equipmen
pnsible for, markings. A threader shall also have access to master plug and ring gaugg
equired wosking gauges, for each size and type of thread.

hall either have or have access to facilities for

b couplings to specified make-up,

s as
thing

' and
- and
iduct
ith a

pling
, and
sory

ively,
hctor
iduct
ith a

b the
t for,
S, as

b) hydrost

atic testing the entire length to the pressure required for finished pipe,

c) drift-testing the ends after threading and coupling in accordance with specification

require

ments, and

d) measuring length.

In the event that a subcontractor performs any of items a), b), c) or d), such services shall be carried
out in accordance with documented procedures and shall be controlled and monitored by the threader
to ensure conformance with the relevant requirements of this document.

A threader (or a subcontractor) shall not change or alter the markings on the pipe body or certify that
the pipe body conforms with any ISO/API specification. When subcontract work is performed for the
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threader, it shall be the responsibility of the threader to ensure that such work confor
requirements of this document.

14.4 Coupling, pup-joint or accessory manufacturer

ms with the

A coupling, pup-joint or accessory manufacturer shall operate equipment capable of machining and
threading products in accordance with the dimensions and tolerances provided in the applicable
specifications. The manufacturer shall also have access to master plug and ring gauges, as well as
the required working gauges, for each size and type of thread produced on products marked by the

manufacturer in accordance with Clause 11.

A coupling, pup-joint or accessory manufacturer shall have access to facilities for co

hducting all

other aspects of the manufacturing process for the products (e.g. heat treatment). 1a)the event that
subcpntractors perform these services, the conduct of inspections and tests shall"be controlled and

monjtored by the coupling, pup-joint or accessory manufacturer in accordance -with
procedures to ensure conformance with the relevant requirements of this documient.

Pup-joint manufacturers shall either have or have access to facilities for

a) Iydrostatic testing, and
b) drift-testing finished products
in acfordance with the requirements of this document.

In thle event that a subcontractor performs any of items“a)'or b) above, such services sha

Hocumented

| be carried

out In accordance with documented procedures and shall be controlled and monitgred by the

mantifacturer to ensure conformance with the releyant requirements of this document.

Coupling manufacturers shall be capable of inspeeting couplings by the magnetic particle inspection or

other adequate non-destructive testing methed.

© IS0 2020 - All rights reserved

75


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

ISO 11960:2020(E)
Annex A
(normative)
Supplementary requirements
A.1 General
This annex fdescribes supplementary requirements that may be specified by the purchaser onagreed

between pul
agreement.

A.2 SR2
N80 all ty

The specifig
specified wj
wall thickn
accordance
minimum r¢
verification

A.3 SR9{

A.3.1 SR9

Coupling bl
thickness w
The couplin
purchase ag

[rchaser and manufacturer. These requirements apply only when stated on the.purg

sbupplementary non-destructive examination for Grades H40, J55, K5
pes, L80, R95 and P110 to A.8 SR16

d casing and tubing shall be inspected for imperfections that@re greater than 5 % ¢
11 thickness or which reduce the net effective wall thickness/below 87,5 % of the speq
bss. These imperfections shall be considered defects and\shall be given a dispositi
with 10.15.17. The inspection(s), including forged .upsets, shall be performed tdg
bquirements stated in 10.15 for Grade P110 including)full-body, full-length wall thick
according to 10.13.4.

Coupling blanks — Grades C110 andQ125
.1 Coupling blank size
hink dimensions shall be adequate-to yield a fully machined cylinder with uniform

b blanks shall be provided fully machined by the manufacturer only when specified o
reement.

hase

D)

f the
ified
bn in

the
(ness

wall

th an outside diameter, inside diameter and length as specified on the purchase agreemnent.

h the

A.3.2 SR9.2 Dimensional tolerances
For fully machined couplifigblanks, the tolerance on outside diameter shall be +§'38 mm (+g/32 in] and
the toleran¢e on the~inside diameter shall be _8‘38 mm (_g/3zin), unless otherwise agreed pupon

between pu

Coupling bl
tolerance of

rchaserand manufacturer.

hitks ordered with as-rolled outside diameter surface shall have an outside dian

neter

+1 %, but not greater than 318 /8 in) :

~1,59 MM (—1/16

A.3.3 SR9.3 Imperfections

Coupling blanks that will not be fully machined by either the manufacturer or the purchaser shall be
inspected and meet the same requirements as finished couplings. Coupling blanks that will be fully
machined by either the manufacturer or the purchaser may have imperfections on the as-rolled surface;
however, the machined surface shall meet the surface inspection criteria of 9.12 and be to the specified
dimensions.
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A.3.4 SR9.4 Marking

All coupling blanks meeting the requirements of A.3 SR9 shall be marked as specified in Table C.48

48.

or E.

A4

SR10 Upset casing — Grade Q125 only

A.4.1 SR10.1 Dimensions

Grade Q125 casing shall be provided with upset end(s). Dimensions of the upset shall be specified on

the

A.4.]

Tens
Clauj
of th
largd
priof

A.4.]
Upse¢
A.4.;

The
mate

AA4.
The

and before threading for transverse and longitudinal defects by the magnetic particle meth

A5

A.5.

Casing (Grades P1107and Q125) and tubing (Grade P110) may be produced by the electric-v

only
to th
requ

1
UIciidsc agI'ccIIIClIt.

2 SR10.2 Material properties

be 7. The allowable hardness variation of the upset shall be based on the nominal w4
e upset specified on the purchase agreement. The tensile test specimens. for the upset]
st round specimen feasible. The size to be used shall be agreed by the purchaser and m
to testing.

B SR10.3 Heat treatment

t pipe shall be heat-treated full-body, full-length after upSetting.

I SR10.4 Other testing considerations

frequency of testing, retest provisions, identification, etc., for both the pipe body af
rial shall be as specified in Clause 10.

b SR10.5 End area inspection

putside and inside surfaces of the ends of upset pipe shall be inspected after final he{

SR11 Electric-welded Grades P110 and Q125 pipe

I SR11.1 General

e manufacture of the pipe. Tensile, impact and hardness testing shall be performed as f
red for'seamless pipe.

le, impact and hardness properties of the pipe and upset shall conform withthe requirements of

111 thickness
shall be the

anufacturer

1d the upset

it treatment
od.

veld process

when detailed quality control provisions are jointly agreed by purchaser and manufacturer prior

requently as

A.5.]

Tr I ra T Ioatte

A.5.2.1 SR11.2.1 — Grade P110

The flattening test frequency shall be as specified in 10.5.2.

A.5.2.2 SR11.2.2 — Grade Q125

Flattening tests shall be performed on each end of each length of pipe. On one end, flattening tests
shall be made with weld at 6 o'clock and on the other end with weld at 3 o'clock. All inspection shall be
performed and imperfections removed (cut-backs made) prior to removal of flattening test specimens.
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A.5.3 SR11.3 Flattening test procedures

A.5.3.1 SR11.3.1 — Grade P110

The test specimens shall be flattened as specified in 10.5.3, 10.5.5 and 10.5.7.

A.5.3.2 SR11.3.2 — Grade Q125

Test specimens shall be rings or crop ends not less than 63,5 mm (2% in) long, cut from each end of
each length of plpe Precautlons shall be taken so that the test specimens can be 1dent1f1ed with respect
to the lengt line
located at the 6 o'clock or 3 o'clock position. Minimum acceptable flattening without crackingat any
location shdll be as shown in Table C.50 (SR11.1) or Table E.50 (SR11.1) or 0,85D, whichever.reqiires
the greater flattening.

No cracks gr breaks shall occur anywhere in the specimen until the distance between the plates is
less than that specified above; nor shall evidence of poor texture, incomplete fusion in the weld or
laminations|develop during the entire flattening process.

A.5.4 SR11.4 Other material properties

Electric-welded pipe shall meet the same tensile, impact and hardness+tequirements as seamless [pipe.
The impact|test specimen shall be machined with the notch at the Weld line. The requirements of
Clause 10 (fpr seamless pipe) shall also apply to electric-welded pipe.

A.5.5 SR11.5 Inspection and rejection

A.5.5.1 SR11.5.2 Non-weld area inspection

()

The pipe bofly shall be inspected in the same manner'as the seamless product as specified in Clauge 1

A.5.5.2 SR11.5.3 Non-destructive examination of weld seam

The weld seam of pipe (except upset ends)\furnished in accordance with this document shall be inspé¢cted
non-destrugtively full-length (100 %).by ultrasonic methods. The inspection shall be performed jafter
all heat treafment and any subsequent rotary straightening operation. Pipe upsets shall be inspected as
specified in[10.15.14.

A.5.5.3 SHR11.5.4 Equipment

Any equipmeent utilizing the ultrasonic principles capable of continuous and uninterrupted inspeftion
of the weld $eam shaltV’be used. The equipment shall be checked with an applicable reference starjdard
as described in/A5:5.4 SR11.5.5 at least once every working shift to demonstrate the effectivengss of
the inspection equlpment and procedures The equlpment shall be ad]usted to produce well deflned
indications wie etrefer e T e g the
inspection of the product, and shall be capable oflnspectlng 1, 6 mm (1/16 1n) on e1ther side of the weld
line for the entire wall thickness.

A.5.5.4 SR11.5.5 Reference standards

A reference standard having the same specified diameter and thickness as the product being inspected
shall be used to demonstrate the effectiveness of the inspection equipment and procedures at least
once every working shift. The reference standard may be of any convenient length as determined by
the manufacturer. It shall be scanned by the inspection unit in a manner simulating the inspection of
the product. For ultrasonic inspection, the reference standard, with similar acoustic properties to the
product being inspected, shall contain two notches, one on the outer and one on the inner surface as
specified in Figure D.16. The 1,6 mm (1/16 in) diameter hole shall be drilled radially through the wall of
the reference standard. The inspection equipment shall be adjusted to produce a well-defined indication
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from each reference indicator when the reference standard is scanned by the inspection system(s).
Responses from the notches and hole shall meet the required system(s) sensitivity level. Outside-
wall and inside-wall notches of reduced length may be used by agreement between the purchaser and
manufacturer.

A.5.5.5 SR11.5.6 Rejection limits

Any imperfection that produces a signal greater than or equal to the signal received from the reference
standard shall be considered a defect unless it can be demonstrated by the manufacturer that the

impe

rfection does not exceed the provisions of A.5.5.6 SR11.5.7.

A.5.]

Impd
but n
or th
equij
gring

Pipe
spec
mack
area

.6 SR11.5.7 Disposition

ot greater than 12,5 % of the specified wall thickness shall be removed by grinding o}
e pipe shall be rejected. All imperfections classified as defects by the ultrasonic or elec
bment which do not exceed 12,5 % of the specified wall thickness in depth shall be
ling or machining, or the pipe shall be rejected.

with defects whose removal requires grinding or machining toca ‘depth in excess of 1
fied wall thickness shall be given a disposition in accordancé with 10.15.17. Where
lining is done, generous radii shall be used to prevent abrupt changes in wall thickne
5 shall be re-inspected by one of the non-destructive inspection methods specified her

complete removal of the defect.

A.6

A.6.

This
thos¢
stati
for a
and
prop
hard
Note

A.6.]

Ever
ident

SR12 Statistical impact testing

I SR12.1 General

supplementary requirement specifies‘a statistical approach to testing. It is applic
e items that are accepted or rejected’on a lot basis. The frequency of testing is based
stical techniques for properties that have a normal distribution and where the standa
particular manufacturer, size, chemistry, etc., is not well established. The statistica
rejection procedures are reguired only for impact properties; however, the tensile a
erties shall be measured-on all product where impact samples are taken. Tensile,
ness requirements are,as required in Clause 7. The basis of the testing procedure is
1in A.6.5 SR12.5.

A

SR12.2 Fxequency of testing

y length<of‘product shall be uniquely numbered. This number shall be used for all
ification> Tensile, impact and hardness test specimens for product shall be taken

frequency from locations shown in Figure D.9. The sample size for each lot of product shal
by the‘manufacturer from Table C.51 (SR12.1) or Table E.51 (SR12.1).

rfections revealed by magnetic particle inspection and determined to be greater|in depth than 5 %

' machining,
fromagnetic
removed by

2,5 % of the
grinding or
ss, and such
ein to verify

hble only to
on standard
rd deviation
acceptance
nd hardness
impact and
bxplained in

subsequent
ht the same
be selected

The factor F shown for the sample size selected shall be used in A.6.4 SR12.4 to determine acceptance or
rejection of a lot based on the applicable transverse or longitudinal impact requirements. The number
of samples is not dependent on the size of the lot. The lengths for testing shall be selected at random,
provided the selection procedure provides samples representing at least the start and end of the heat
treat cycle and both ends of the tubes (approximately 50 % each end).

By agreement between purchaser and manufacturer, a factor F of 3,090 may be used in lieu of the values
given in Table C.51 (SR12.1) or Table E.51 (SR12.1) provided the standard deviation of the new lot of
material is consistent with past experience.
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A.6.3 SR12.3 Retest

If a tensile test specimen fails to conform to the specified requirements, the manufacturer shall make
additional tests on each end of the tubular. If an impact test specimen fails to conform to the specified
requirements, the manufacturer shall follow the retest provisions of 10.7.7, 10.7.8 and 10.7.9 and (as
applicable). If a hardness test specimen fails to conform to the specified requirements, the manufacturer
shall follow the retest provisions of 10.6.14 to 10.6.19 inclusive (as applicable).

If any product is rejected from a lot due to failure to demonstrate acceptable tensile, impact or hardness
requirements, then the product tempered immediately before and after the length rejected shall be
tested on the same end as the product that was rejected. If one or both of the addltlonal test lengths fail
to conform ining

lengths in t
which the s
impact crite
properties).
Tubulars thj

A.6.4 SR1

Subsequent
impact ener
low impact
data) using

e lot, in which case determinations are required only for the particular requirement
pbecimens failed to conform in the preceding tests (i.e. a lot which meets the hardnes$

ria but which has been rejected due to low elongation shall be retested to~verify te
it fail to meet the requirements of Clause 7 shall be rejected.

2.4 Acceptable impact energy for any lot of product

to impact testing, the mean and standard deviation shall be~¢alculated for the avg
oy values. This calculation shall be made including the datafor all lengths rejected d

pnergy. The lot minimum impact energy S,;,

Formula (A.1):

with
and
nsile

Specimens for all retests shall be taken in the same manner as the initialctest specimen.

brage
ue to

shall then be‘estimated (based on the sample

Simin =S| F 0ot (A1)
where

Sinin 1s the minimum impact energy in joules (feet-pounds);

S s the test lot mean impact energy injoules (foot-pounds);

F  is the factor determined from Jable C.51 (SR12.1) or Table E.51 (SR12.1);

O)o: 1s the lot standard deviatidn.
A.6.5 SR12.5 Lot acceptance/rejection

The lot shal
applicable).

Olotr and Smi h

exceed Cy d
may be take|

| be acceptedhprovided S,
[f S

min
shall berdetermined as above based on all the data and the new F value. The new S,
etermined in 7.4, 7.5 or 7.6, otherwise the lot shall be rejected. Additional random san

n from additional product as many times as necessary, considering that the probability

is greater than or equal to Cy determined in 7.4, 7.5 or 7|

6 (as

is léss-than Cy, then additional random lengths may be selected for testing. The §,

shall
hples
that

cludes one or more lengths whose impact properties do not meet the desired minimi

m. If

the string in

the product is rejected as a lot, then each length may be tested to demonstrate that it meets the
minimum impact energy requirements of 7.4, 7.5 or 7.6 (as applicable).

Table C.52 (SR12.2) or Table E.52 (SR12.2) gives the probability of a product string of 100 lengths
including one or more unacceptable lengths. If the probability of any length being unacceptable is 1 in
1 000 then there is a 10 % chance that the product string will include one or more unacceptable lengths.
If the probability of any length being unacceptable is 1 in 10 000, then there is a 1 % chance that
the product string will include one or more unacceptable lengths. The statistical model used for the
examination frequency is designed to yield an individual tube reliability of 99,9 %. A typical confidence
limit of 95 % is used with a tolerance interval approach, since the standard deviation is neither well
established nor expected to be consistent for all manufacturers, product sizes, heat treatments,
chemistries, etc.
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The tolerance interval approach assumes that the standard deviation is not well known. The factor Fis
large because it includes variations that can be expected in the standard deviation. For example, if the
impact requirementis 27 ] (20 ft-1b), 5 lengths are sampled and the standard deviation is determined to
be 4,1 then the factor Fis 7,501 (7.501). For the lot to be acceptable, the average transverse impact value
shall exceed 27 + (7,501 x 4,1) or 58] [20 + (7.501 x 3.0) or 43 ft-Ib]. If 10 lengths had been sampled and
the standard deviation was still 4,1, then the average impact value shall exceed 27 + (5,203 x 4,1) or 48]
[20 + (5.203 x 3.0) or 36 ft-1b]. If the standard deviation from a mill is well known, then the factor F is
taken for an infinite number of samples of F = 3,090 (3.090). Assuming the standard deviation for an
infinite number of samples from a given size tubular and one mill is 4,1, then the average impact value
shall exceed 27 + (3,090 x 4,1) or 40 J [20 + (3.090 x 3.0) or 29 ft-1b]. The method is applicable to both SI
and USC units.

NOTH
is taK
averg

The procedure in A.6 SR12 is taken from Reference [5]. Table C.51 (SR12.1) or Table
en from Table A-7 in Reference [5]. The procedure to calculate the mean and standard)dev
ge transverse impact energy for the lot can also be found in Reference [5], Chapter 1,Clatses 1

£.51 (SR12.1)
ation for the
| to 6.

A.7 | SR13 Seal-ring couplings

A.7.1 SR13.1 Seal-ring groove

Seal-
Figu}
used
are |
mach
acir
as dd
The i

The
inter

A.7.]
Dime
Figu
(PTH

The
with

A.7.]

ring couplings shall be grooved in accordance with dimensions and tolerance
fes D.17 (SR13.1) to Figure D.20 (SR13.4). Seal-ring grooves)shall be machined in the
to machine the box threads. Grooves and threads shall'be free of fins, wickers and
pose or can become loose and fold into the thread foxm. Couplings shall be inspecte
1ining of the groove. The inspection shall be by the wet fluorescent magnetic particle m
fumferentially oriented magnetic field, or by another non-destructive method of equg
monstrated to the purchaser. The inspection shall encompass both the inside and outs
nspection shall exclude the dry magnetic pdrticle method.

seal-ring groove dimensions are notthe same as those used historically and
changeable with them.

A

SR13.2 Non-metallic ring

nsions and tolerances df jnon-metallic rings for seal-ring couplings shall be as
fes D.17 (SR13.1) to Figuiré D.20 (SR13.4). Rings shall be made from virgin polytetrafly
E) with 25 % fibreglass filler. The starting PTFE shall be free of filler.

beal-ring dimengions are not the same as those used historically and may not be inte
them.

8 SR13.3 Marking

Allc

uplings that meet the requirements of A.7 SR13 shall be marked “S13” and have a blue b

specified in
same set-up
"ibbons that
d after final

pthod, using

| sensitivity
de surfaces.

may not be

specified in
oroethylene

rchangeable

and painted

aroupd’the coupling, see Figure D.28. If the coupling size does not permit separation of

markings as

shown in Figure D.28, stencil marking may cross over the paint bands. When this occurs, the stencil

shall

A.8

be on top of the band and be of a contrasting colour.

SR16 Impact testing (Charpy V-notch)

A.8.1 SR16.1 Testing requirements

When A.8 SR16 is specified on the purchase agreement for Grades N80 all types, R95, L.80 all types,
€90, T95, C110 and P110, the testing provisions of 10.7, which are optional for the manufacturer in
accordance with 7.5.5, become mandatory. When A.8 SR16 is specified on the purchase agreement for
Grades H40, J55 and K55, the requirements in A.8.2 are mandatory.
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A.8.2 SR16.2 Charpy V-notch test — General requirements

A.8.2.1 SR16.2.1 General

A test shall consist of three specimens from a pipe, taken from each lot in accordance with 10.2. The
average result from the three impact specimens shall equal or exceed the absorbed energy requirement
specified in A.8.3 SR16.3. In addition, not more than one impact specimen shall exhibit an absorbed
energy below the absorbed energy requirement, and in no case shall an individual impact specimen

exhibit an absorbed energy below two-thirds of the absorbed energy requirement.

A.8.2.2 SRA62Z2 AlgradesexceptGrade Q125

Impact testj
(70 °F) for G
between pu

A.8.2.3 SK

Table C.53 (|
full-size, 34
(SR16.2) pr
specimen si
(SR16.1) or
thatislesst

When the
possible suh
used. When
transverse f
or Table E.5

When the of
15-size orlai
and process
the minimu

A.8.2.4 SK

The surfacd
curvature @
are met. Th
thickness.

A.8.2.5 SR

2)

TO

ng shall be carried out in accordance with A.8 SR16. The test temperature shall be
rades J55 and K55 and 0°C (32 °F) for all other grades, or a lower temperature by agree
Fchaser and manufacturer.

16.2.3 Specimen size

SR16.1) or Table E.53 (SR16.1) provides the calculated wall thickn€ss required to ma
size, and Y-size transverse impact test specimens. Table C.54 (SR16.2) or Table
ovides the same information for longitudinal impact test,specimens. The impact]
ze that shall be selected from Table C.53 (SR16.1) or Tdble C.54 (SR16.2) or Table
lable E.54 (SR16.2) is the largest impact test specimen Having a calculated wall thick
han the specified wall thickness for the pipe tested.

se of full-size (10 mm x 10 mm) transverse test’specimens is not possible, the la
-size transverse test specimen listed in Table.€.55 (SR16.3) or Table E.55 (SR16.3) sh:
it is not possible [or allowed in accordance with A.8.2.4 SR16.2.4] to test using any of {
est specimens, the largest possible longitudinal test specimen listed in Table C.55 (SR
b (SR16.3) shall be used.

itside diameter or wall thickness'précludes machining longitudinal impact test speci
ger, the pipe need not be tested; however, the manufacturer shall use a chemical compos
ing that is documented and demonstrated to result in impact energy absorption in excq
n specified requirement.

16.2.4 Specimen allowance for outside diameter curvature

of the finish-mmachined transverse test specimens may contain the outside dian
f the original tubular product provided that the requirements of Figure D.21 (SR
bse specimens shall be used only to permit the use of a transverse specimen of maxi

16.2.5 Hierarchy of test specimens

p1 °C
ment

rhine
E.54

test
|E.53
(ness

rgest
1l be
hese
16.3)

mens
ition
bss of

heter
16.1)
mum

The hierarchy of test specimen orientation and size is as specified in Table C.56 (SR16.4) or Table E.56

(SR16.4).

A.8.2.6 SR16.2.6 Alternative-size impact test specimens

At the manufacturer's option, alternative-size impact test specimens, listed in Table C.55 (SR16.3)
or Table E.55 (SR16.3), may be used in lieu of the minimum size specified in the tables referenced in
A.8.2.2 (SR16.2.2). However, the alternative test specimen size shall be higher on the hierarchy
table [Table C.56 (SR16.4) or Table E.56 (SR16.4)] than the specified size, and the absorbed energy
requirement shall be adjusted consistent with the impact specimen orientation and size selected.
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A.8.2.7 SR16.2.7 Absorbed energy requirement for sub-size specimens

The minimum CVN absorbed energy requirement, Cy, for sub-size test specimens shall be that specified
for a full-size test specimen multiplied by the reduction factor in Table C.55 (SR16.3) or Table E.55
(SR16.3); however, in no event shall a sub-size test specimen be used if the reduced absorbed energy
requirement is less than 11 J (8 ft-1b).

A.8.3 SR16.3 Charpy V-notch test — Impact requirements for pipe and for accessory
material for externally threaded accessories

A.8.3.1 SR16.3.1 Grade H40 nnly

The minimum full-size transverse CVN absorbed energy requirement, Cy is 16 ] (12-{t:Ib]
thicknesses.

The minimum full-size longitudinal CVN absorbed energy requirement, Cy is 20 (15 ft-Ib
thicknesses.

A.8.3.2 SR16.3.2 Grades J55 and K55 only

The minimum full-size transverse CVN absorbed energy requirement, Cy is 20 J (15 ft-Ib]
thicknesses.

The minimum full-size longitudinal CVN absorbed energy requirement, Cy is 27 ] (20 ft-lb
thicknesses.

A.8.4 SR16.4 Accessory material for accessories with integral joint API tubing
connections

The fequirements in 7.4 shall apply. The critical thickness shall be as specified in 7.3.2 and |
A.8.5 SR16.5 Accessory materialfor accessories with internal special end-fini

connections that do not have thread interference

The 1

A.8.1

A.8.6
CVN

impdct test specimens are used for EW pipe, the test specimen shall be machined with the

weld|
takel

equirements in A.8.3 SR16:3 apply. The critical thickness shall be as specified in 7.3.2

-

b SR16.6 Impact test procedures
.1 SR16.6.1.General procedures
Type A impaet tests shall be conducted as specified in ASTM A370 and ASTM E23. Whe

line.s\When longitudinal impact test specimens are used for EW pipe, the test specim
1 from a location approximately 90° from the weld. Impact test specimens shall not i

fro

for all wall

for all wall

for all wall

for all wall

) transverse
notch at the
ens shall be
e machined

flattened tubulars

A.8.6.2 SR16.6.2 Specimen orientation

Specimen orientation shall be in accordance with Figure D.11.

A.8.6.3 SR16.6.3 Test temperature

The test temperature for full-size test specimens shall be specified by the purchaser as

a) +21°C(+70°F), or

b) 0°C (+32°F), or

c) -10°C (+14 °F), or
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d) other temperature as specified on the purchase agreement.
The tolerance on the test temperature for full-size test specimens shall be +3 °C (5 °F).

The test temperature shall be reduced as specified in A.8.6.5 SR16.6.5 for Grades H40, J55 and K55
when sub-size test specimens are required.

NOTE The Grades H40, J55 and K55 are low strength steels considered to be loading-rate sensitive.
Increasing the loading rate from that generally occurring in the use of the product to the loading rate occurring in
the impact testing of the Charpy specimens results in shifting the fracture transition to higher temperatures.
Thus, the fracture transition behaviour of the product would be expected to occur at temperatures lower than
those obtained with Charpy testing. In most applications, testing Grades H40, ]55 and K55 at +21 °C (+70 °F) and
higher strength grades at 0 °C (+32 °F) can be adequate. If the pipe will be handled at temperatures below 418 °C
(0 °F), a lowef impact test temperature can be appropriate.

A.8.6.4 SHR16.6.4 Defective specimens

Any test spe¢cimen that shows defective preparation or material imperfections unrelated to the ihtent
of the test, whether observed before or after testing, may be discarded and be.replaced by an¢ther
specimen friom the same length of pipe. Specimens shall not be judged defective’simply because|they
failed to exHibit the minimum absorbed energy requirement.

A.8.6.5 SR16.6.5 Sub-size test temperature reduction — Grades H40, J55 and K55 only

A test temperature reduction may be required when sub-sizertest specimens are used. Thel test
temperatur¢ reduction depends on the thickness of the pipe andthe size of the impact test specimpn.

The test temperature reduction specified in Table C.57 (SR16.7) or Table E.57 (SR16.7) shall be |used
when applicpble.

A.8.6.6 SR16.6.6 Frequency of testing

One test shdll be made on one pipe from each let.

A.8.6.7 SR16.6.7 Retest of a pipe or atcessory material

requirement or if one value is belgw two-thirds of the specified minimum absorbed energy requirement,
aretest shall be carried out on three additional specimens from the same product. The impact energy of
each of the retest specimens(shall equal or exceed the specified minimum absorbed energy requirement
or the prodyct shall be rejected.

If the resullFs from more than onge specimen are below the specified minimum absorbed erergy
|

A.8.6.8 SR16.6.8 Replacement of a reject pipe or accessory material

If the resultls of\a‘test do not meet the requirements of A.8.3 SR16.3, A.8.4 SR16.4 or A.8.5 SR14.5 as
applicable apnd-do not qualify for retesting accordance with A.8.6.7 SR16.6.7, then an additional three
test specimens shall be removed from each of three additional products from the lot. If all the additional
products tested conform to the requirements, then the lot shall be qualified except for the product that
was initially rejected. If one or more of the additional test products fail to conform to the specified
requirements, the manufacturer may elect to test individually the remaining product in the lot or re-
heat-treat and test the lot as a new lot.

A.8.6.9 SR16.6.9 Rounding procedures

For purposes of determining conformance with these requirements, an observed value shall be rounded
to the nearest whole number in accordance with the rounding method of ISO 80000-1 or ASTM E29.
Further, limiting values as specified or calculated shall be expressed as whole numbers, rounded if
necessary.
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A.8.7 SR16.7 Reporting

The size and orientation of the test specimen (i.e. full-size, 34-size or ¥2-size), the actual test temperature
(i.e. specified temperature less the test temperature reduction that may be applicable for Grades H40,
J55, and K55), the results of the individual specimens (i.e. the impact energy absorption and the
percentage shear), and the average absorbed energy shall be reported to the purchaser.

A.8.8 SR16.8 Marking

Product tested in accordance with this supplementary requirement shall be marked to indicate
A.8 SR16, the minimum full-size energy absorption requirement, and the specified test temperature

(i-e.

K55)
desig
Exan

Exan
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leak
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not apply for such mixed product.

NOTH
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coup|rings at elevated temperatures forsome materials. Use of thread compounds contai

appli
NOTH

beyond the scope of this document.

A.9.]

A.9.2

Casinmgs and couplings shall be furnished with enhanced leak resistance connections (LC) in

with

coatings¢

hot Including the test temperature reduction that may be applicable for Grades
preceded by a positive or negative sign. This marking shall be paint-stencilledraftg
nation.

nple for SI units: S$16-20-10C
nple for USC units: S16-15+14F

SR22 Enhanced leak resistance, LC

| General

breement between purchaser and manufacturer, the supplementary requirements f
Fesistance LC in SR22 shall apply. It should be noted tlrat the SR22 product is fully inte
standard API LC connections. However, the SR22-design criteria concerning leak resi

1  Other provisions for the implementation'of SR22 are found in API Spec 5B, API RP 5B1 an|

d metal embrittlement may result.if thread compound containing lead is used wit

cations involving temperatures inexcess of 135 °C (275 °F) is cautioned.

2 The application of APl ¢onnections or pipe at elevated temperature or in sour service

P SR22 Enhanced'leak resistance

.1 SR22.1

the requirements specified in API Spec 5B SR22 for dimensions, inspection and cou

40, J55 and
br the grade

r enhanced
rchangeable
stance shall

d API RP 5C1.
h tin-plated

ning lead in

conditions is

accordance
bling thread

A.9.2.2 SR22.2.a Die stamp-marking the end of the pipe

An equilateral triangle die stamp 6,35 mm (% in) high shall be placed at a distance of Ly from each end
of each pipe using Method 3, 4 or 5 of 11.2.1. See Figure D.22 SR22-1.

A.9.2.3 SR22.2.b Paint-marking the end of the pipe

High-visibility green paint marks shall be applied on the field end of each pipe. See Figure D.22 SR22-1.

A.9.2.4 SR22.2.c Die stamp-marking the couplings

All couplings shall be marked “S22” using Method 3 or 5 of 11.2.1.
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A.9.2.5 SR22.2.d Colour-banding the couplings

Couplings shall be colour-banded with the colour(s) indicative of the steel grade from which the
couplings are manufactured and shall also be painted with a high-visibility green band around the
outside surface near one end of the coupling.

A.9.2.6 SR22.3 Optional tapered bore requirement for casing with special drift requirements

For casing ordered with a drift mandrel of diameter larger than standard (see 8.10), the manufacturer
may drift or bore along the inside diameter of the ends of the pipe. This option requires either of the
following treatments for both ends of the pipe:

a) to be drjifted with a special end drift with a minimum diameter in accordance with the “speciall end
drift digmeter” column of Option 1 in Figure D.23 (SR22.2). The drift shall be inserted ‘a‘distance
equal tg or greater than Lg. Pipe ends that are too small to accept the special end-drift shgll be
bored aJong the inside diameter in accordance with b) below;

b) to be fipished with a tapered bore along the inside diameter with a taper between 2° and 15}, the
maximym diameter of the machined surface at the end of the pipe “(chamfer diameter d))”, and the
angle of the tapered bore shall be in accordance with Option 2 in Figure D.23 (SR22.2). The tapered
bore machined surface need not run continuously around the inside circumference. The bore|shall
run sm@othly to the pipe inside diameter. If bored, the inside diameter of every pin end shall meet
the requiirements of Option 2 “d,".

A.9.2.7 SH22.4.1 Application of thread compound

[SO 13678 o API RP 5A3 thread compound shall be applied:in one of the three following locations
— to the pjn end only;

— to the cpupling thread only;

— to the pin in a band approximately 25 mm-(1-in) wide at the large end of the thread and to the entire
coupling thread.

In all cases,|the full thread-form outlite*shall be clearly discernible after applying thread comppund
evenly over the surface.

It should be|recognized by theuser that conformance with ISO 13678 or API RP 5A3 does not enjsure
adequate thread compoundsystem performance in field service. The user has the responsibility of
evaluating the results obtdained from the procedures and test protocols and determining if the thread
compound $ystem in guestion meets the anticipated requirements of that particular field sefvice
application.

A.9.2.8 SR224.2 Coupling make-up

SR22 requites mmake-up based om power turms and position, ot torque. Torque 1S ot a basts for
acceptance or rejection, but is an indicator of process control. Make-up shall be rejected when the
coupling does not achieve the position criteria with minimum power-turns.

A.9.2.9 SR22.4.3 Coupling make-up speed

Power make-up speed shall not exceed 10 r/min.

A.9.2.10 SR22.4.4 Coupling make-up acceptance criteria

Options are allowed for SR22 connection make-up. Make-up shall be rejected when the coupling does
not make the position criteria with minimum power-turns. Any connection in which the face of the
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coupling advances beyond the apex of the triangle shall be rejected. The coupling make-up shall be
verified by one of the following methods:

a) by power turns: the number of power turns shall equal or exceed the minimum number of power
turns specified in Table C.57 (SR22.1) or Table E.57 (SR22.1). Counting power turns should start
at a reference start torque specified in Table C.57 (SR22.1) or Table E.57 (SR22.1). Ensure proper
alignment in make-up equipment and identity, and minimize abnormal sources of torque oscillation;

b) by position: make up the face of the coupling within the triangle mark. Verify that the number
of power turns equals or exceeds the number of power turns specified in Table C.57 (SR22.1) or
Table E.57 (SR22.1) during operations.

A.9.2.11 SR22.4.5 Coupling break-out and make-up

If a cpnnection is broken out, subsequent make-up shall be in accordance with A.9.2.10 SR2pR.4.4.

A.1(0 SR38 Statistical tensile testing — Grades C90, T95 and C110

A.10.1 SR38.1 General

This| method shall be used when specified on the purchase/agreement or at the option of the
mantyifacturer to either

— festall lengths in the lot, or

— determine the acceptance of the minimum yield<strength for the lot, as defined ip 10.2 on a
gtatistical basis.

NOTH A.10 SR38is intended to be used when thespecified yield strength range is less than 103|MPa (15 ksi).

A.10.2 SR 38.2 Frequency of testing

The tensile test frequency shall not be less than one per 20 pipes. If the lot size is less than 2|0 pipes each
pipeshall be tested. The selection of the pipes for testing shall be at random but shall inclpde samples
over [the full lot. The lot may confain any number of lengths provided the requirements of 10{2.2 are met.

A.10.3 SR38.3 Yield strength determination

The yield strength ofreach pipe shall be determined as specified in 10.4. The acceptance o1 rejection of
the yjield strength fora lot shall be determined based on the mean and standard deviatiop for the lot.
The inean and standard deviation shall be determined using standard statistical methods.

Wheh determining the mean and standard deviation for the lot, all valid (see 10.4.8) test lata on pipe
from| the Iot'shall be included. This includes data for all tests for mill control and any pipes that are
detefntined not to conform to the yield strength requirements. The lot is acceptable if th¢ mean yield

£ £ ghn 1ot st o 1 T4 4300 + ol d dasziario £ thaolat 1o o 4 oo
strer gLu foFthe ot mhusSs T tHesthe-StahaaraaeviationTorthe10t1S Srcau,r thahor qual to the

specified minimum yield strength in Table C.5 or Table E.5.

NOTE The factor of 1,74 above is based on an Acceptable Quality Limit (AQL) of 0,01, a Rejectable Quality
Limit (RQL) of 0,10, an Alpha of 0,05 and a Beta of 0,10.

A.10.4 SR38.4 Additional testing to qualify a lot

The manufacturer may elect to tensile test additional pipes (i.e. in excess of the minimum of 20 pipes per
lot specified in A.10.2 SR38.2). The additional pipes shall be selected at random. The data from the original
tests and the additional tests shall be used to determine acceptance as specified in A.10.3 SR 38.3.

The manufacturer may elect to test as many additional pipes as necessary to attempt to improve the
mean yield strength or to lower the standard deviation to meet the acceptance criteria in A.10.3 SR38.3.
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8.5 Retests to qualify a pipe

If the original tensile specimen from a pipe fails to conform to the specified requirements, the
manufacturer shall either reject the pipe or make additional tensile tests (as specified in 10.4) on both
ends of the pipe in question. The results of both of the retests shall meet the requirements of Table C.5 or
Table E.5. In addition, the average of the initial test data and the two retests shall meet the requirements
of Table C.5 or Table E.5 or the pipe shall be rejected. The average yield strength for the pipe (i.e. based

on the original test and the two retests) shall replace the original test data and be used to determine the

mean and st

andard deviation for the qualification of the lot as specified in A.10.3 SR 38.3.

No other additional testing shall be allowed to qualify a pipe.

Rejected lot

A.11SR39
(SSC) test

A.11.1 SR3

For each lot
test with th|
conformanc

A.11.2 SR3

Test sample

A.11.3 SR3
ANSI/NACE

The test gas|

The ANSI/N
shall includd
or other val

A.11.4 SR3

All test resullts shall be included when calculating the mean value.

A standard {

Either non-
specimens |

5 may be re-heat treated and tested as new lots.

Alternative ANSI/NACE TM0177-2016 Method D Sulfide stress crack
s — Grade C110

9.1 Test requirements

as defined in 10.2, manufacturers shall carry out an ANSI/NACE TM0177:2016 Meth
e test solution specified in A.11.3 SR39.3. The test results shall not be used to deter
e of the product to this document.

9.2 Test sample selection and location

selection and location shall be in accordance with'7.14.3.

9.3 Alternative test solution
TMO0177-2016 Test Solution D shall be used.
shall be premixed and certified by:the provider of the test gas.

ACE TM0177-2016, 11.5.6 requirement for documented validation of test solution satur
analysis using the iodometric titration procedure in ANSI/NACE TM0177-2016 Appen
dated and documented(method.

9.4 Test conditions

est specimén thickness of 9,53 mm (0.375 in) shall be used except as allowed by 7.14.2

bre-ctacked or fatigue pre-cracked specimens may be used. If fatigue pre-crackii
scemployed, the maximum stress intensity factor during pre-cracking shall not e

ing

od D
mine

htion
dix C

, d).

g of
ceed

20,7 MPavnt

(18 £ leciaf;
L

in)
TOTOISSTV I~

The arm dis

A.11.5SR3

placement shall be 0,89 mm +0,03 mm, -0,05 mm (0.035 in +0.001 in, -0.002 in).

9.5 Invalidation of tests

Invalidation of tests shall be in accordance with 7.14.6.

A.11.6 SR3

9.6 Additional testing provisions

Additional test provisions shall be in accordance with 7.14.7.

The length of the dry cracking, if any, shall be reported for information only.
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A.12 SR40 Electric-welded casing, tubing and pup joints, Grades H40, J55, K55,
N80 all types and L80 Type 1

A.12.1 SR40.1 Height and trim of electric-weld flash

No inside flash height shall be permitted. The groove on the inside weld surface shall not exceed a
depth of 0,38 mm (0.015 in) and shall not contain any geometry that would interfere with ultrasonic
inspection.

Pipe with weld flash exceeding these limits shall be either rejected or repaired by grinding.

A.12.2 SR40.2 Non-destructive examination of weld seam

For the weld seam of welded pipe, ultrasonic inspection systems for verification,~othdr than wall
thickness verification, shall use reference standards containing notches and holes as described in
Tabl¢s C.43 and C.44 or Tables E.43 and E.44 to verify equipment response from artificipl reference
indidators.

The Inspection equipment shall be adjusted to produce a well-defined-indication from ea¢h reference
indidator when the reference standard is scanned by the inspection\system(s). Responses from the
notches and hole shall meet the required system(s) sensitivity leéyel. Outside-wall and| inside-wall
notches of reduced length may be used by agreement between the/purchaser and manufacturer.

A.13SR41 Yield Strength — Grade Q125
The maximum yield strength shall be 965 MPa (140 kSiJ.

A.13.1 Marking

All products meeting the requirements of Asl3 SR41 shall be marked as specified in Table (.48 or E.48.

A.14 SR42 Charpy V-notch testproperties — Grades N80 all types, L80 Type 1, C90,
R95, T95, P110 and Q125

Eithgr
a) The minimum shea¥area shall be 75%, in accordance with ASTM E23, or

b) The manufacturer may use a documented procedure (taking into account, as 4 minimum,
yariations in¥chemistry, diameter and wall thickness) together with the impact tegt results to
demonstrate that the upper shelf behaviour is achieved

If th¢ minimum shear area is less than 75% or if the requirements of b) are not met, then either the

matdrial shall be rejected or a transition curve shall be made to demonstrate that the product is on the
upperﬁﬁfﬁﬂmmd&dﬁWW@ﬁmﬁWdeuced test

temperature specified by the purchaser).

A.15SR43 NDE of pipe ends — Grades L80 13Cr, C90, T95 and Q125

The pipe ends shall be either treated in accordance with 10.15.14 a) or c), or inspected after end
finishing (and before coupling installation on threaded and coupled tubular) using the wet magnetic-
particle method, or a method agreed between purchaser and manufacturer.

© IS0 2020 - All rights reserved 89


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

ISO 11960

:2020(E)

A.16 SR44 Hardenability — Minimum percentage martensite required for
quenched and tempered products

A.16.1 SR4

4.1 Grade L80 Type 1

A full-body as-quenched sample shall be taken in accordance with a documented procedure to confirm
sufficient hardening for each size, mass, chemical composition, and austenitise and quench combination.
To be in conformance with this document, the mean hardness numbers (see 10.6.10) obtained during
the documented procedure shall equal or exceed the hardness corresponding to 90 % minimum

martensite,

as determined by Formula (A.2):

HRC

min

A.16.2 SR4

The mean |
correspondj
HRC

min

For product
by agreeme

A.17 SR45

If Method A
shall, for ea
requiremen
sub-lots con
criteria in 7|

A retest ma
specimens f
taken from
of the retest
new lots.

By agreeme
be reduced
meets or ex

A.18 SR 44

—=58%(%carbon)+27

4.2 Grades C90 and T95

nardness numbers obtained as specified in 7.10.1 shall equal or exdeed the hard
ng to a minimum of 95 % martensite as determined by Formula (A.3):

=59x(%carbon)+29

with a wall thickness of 30 mm (1.181 in) or larger, an alternative requirement may be
ht between manufacturer and purchaser.

Sulfide stress-cracking (SSC) test — Grades L80 Type 1, C90 and T95

is specified for the SSC test (in accordance with ANSI/NACE TM0177-2016), manufactt
ch lot as defined in 10.2, demonstrate thatthe product meets or exceeds the 90 %
[ for three specimens, one each from the ends of three different products selected
1posed of the front one-third, middle orne-third and back one-third of the lot. The sele
14.3 shall apply to each of the sub:<ldts, including the random selection by agreement.

y be carried out if only one, of the initial specimens fails. If more than one of the i
ails, the lot shall be rejected."A retest may be performed on two further test speci
hn area of the product adjacent to where the initial failed test specimen was taken. If ¢
specimens fails, the Jot shall be rejected. Rejected lots may be re-heat treated and test

ht between thepurchaser and manufacturer, the number of specimens per lot required
Fo no less than-one with a process control plan that is sufficient to ensure that the prq
reeds the90% YS, ., threshold.

min

b Hardness testing — Non-upset pipe, Grades C90 and T95 (10.6.5)

(A.2)

ness

(A.3)

used

hirers
Vsmin
from
ction

hitial
mens
ither
ed as

may
duct

A test ring shall be cut from both ends of each pipe.

A.19SR 47 High Collapse Resistance (Annex H)

90
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Annex B
(normative)

Purchaser inspection

Inspection notice

If thd
notid

B.2

The
the @
conc

reaspnable facilities to satisfy the inspector that the product is being manufactured in
this document. All inspections should be made prior to.shipment at the place of manufacture or

with
proc
intern

B.3

The
purc
rejed

B.4

Unle
atm
and t
whic
prod

uct shall be a-matter of agreement between purchaser and manufacturer.

inspector representing the purchaser desires to inspect the product or witness actest
e shall be given of the time at which the run is intended to be made.

Plant access

nspector representing the purchaser shall have unrestricted acces$s) at all times wh
ontract of the purchaser is being performed, to all parts of the manufacturer's work
brn the manufacturer of the products ordered. The manufacturer shall afford the i

bssing, unless otherwise specified on the purchase agreement, and shall be so conduc
fere unnecessarily with the operation of the works.
Conformance

manufacturer is responsible for conforming with all of the provisions of this dod

t any product that does not comformwith this document.

Rejection

5s otherwise provided, material which shows defects on inspection or subsequent td
inufacturer's works,or which proves defective when properly applied in service, may
he manufacturer sénotified. If tests that require the destruction of material are made,
h is proven not tomeet the requirements of this document shall be rejected. Dispositio

, reasonable

ile work on
5 which will
nspector all
accordance

red as not to

ument. The

haser may make any investigation necessary to ensure conformance by the manufactufrer and may

acceptance
be rejected,
any product
h of rejected
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Annex C
(normative)

Tables in SI units

NOTE The numbers in italics in the table headers indicate column numbers.
Table C.1 + ISO/API casing list — Sizes, masses, wall thickness, grade and applicable end-finish
outside | NpRI -
Labels? dlil::e- massbc | thickness Type of end-finishd
T&C
1 2 D | kg/m | Hao 11(5555 :‘{gg N80 %3(5) c110 | P110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13
4-1/2 | 9.5 114,30 14,38 5,21 PS PS — — > — — —
4-1/2 | 10.5p | 114,30 15,73 5,69 — PSB — — — — — —
4-1/2 | 11.6p | 114,30 17,38 6,35 — PSLB PLB PLEB PLB p PLB —
4-1/2 | 13.50 114,30 19,87 7,37 — — PLB PLB PLB P PLB —
4-1/2 | 15.1p 114,30 22,69 8,56 — — N — — — PLB PLB
5 11.5p | 127,00 17,19 5,59 — PS = — — — — —
5 13.0p | 127,00 19,69 6,43 — PSLB — — — — — —
5 15.00 127,00 22,69 7,52 — PSLB PLB PLB PLB P PLB —
5 18.0p 127,00 27,19 9,19 — — PLB PLB PLB P PLB PLB
5 21.4p 127,00 32,13 11,10 - — PLB PLB PLB p PLB PLB
5 23.2P 127,00 34,76 12,14 — — PLB PLB PLB P PLB PLB
5 24.1p 127,00 36,15 12470 — — PLB PLB PLB p PLB PLB
Key
P: Plain-end
S: Shortround thread
L: Long round| thread
B: Buttress thiread
a  Labels arg for inférmation and assistance in ordering.
b Nominal lingdrmasses (col. 4) are shown for information only.
¢ The denskybfmartensiticchromium-steel (.80 Type 13Cs)-isdifferent from-carbon-steels—The masses-showh are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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S: Short round thread
L: Long round thread
B: Buttress thread

2 Labels are for information and assistance in ordering.

b Nominal linear masses (col. 4) are shown for information only.

outside | NPl .
Labels? dl::;e- massbc | thickness Type of end-finishd
T&C
1 2 Do kg/m | Hao 11(5555 l'igg N80 ggg c110 | p110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13
5-1/2 | 14.00 139,70 20,91 6,20 PS PS — — — — —
5-1/2 | 15.50 139,70 23,48 6,98 — PSLB — — — — — -
5-1/ | 17.00 139,70 25,72 7,72 — PSLB PLB PLB PLB P PLB -
5-1/R | 20.00 | 139,70 30,05 9,17 — — PLB PLB PLB P PLB N
5-1/R | 23.00 | 139,70 34,05 10,54 — — PLB PLB PLB p PLB PZB
5-1/R | 26.80 | 139,70 40,15 12,70 — — — — P P —
5-1/R | 29.70 | 139,70 | 44,47 14,27 — — — — P P — -
5-1/R | 32.60 | 139,70 | 48,74 15,88 — — — — P p — N
5-1/p | 35.30 | 139,70 | 52,80 17,45 — — — « P P — -
5-1/p | 38.00 | 139,70 | 56,82 19,05 — — — 2 P P — -
5-1/R | 40.50 | 139,70 60,64 20,62 — — — — P P — N
5-1/R | 43.10 | 139,70 64,41 22,22 — — — — P P — N
6-5/8 | 20.00 | 168,28 29,76 7,32 PS PSLB — — — — — —
6-5/8 | 24.00 | 168,28 35,72 8,94 — RSCB PLB PLB PLB P PLB —
6-5/8 | 28.00 | 168,28 41,67 10,59 — — PLB PLB PLB P PLB —
6-5/B | 32.00 | 168,28 47,62 12,06 — — PLB PLB PLB p PLB PLB
7 17.00 177,80 25,60 5,87 PS — — — — — — —
7 20.00 177,80 29,91 6,91 PS PS — — — — — —
7 23.00 177,80 34,67 805 — PSLB PLB PLB PLB P — —
7 26.00 177,80 39,14 9,19 — PSLB PLB PLB PLB p PLB —
7 29.00 177,80 43,60 10,36 — — PLB PLB PLB p PLB —
7 32.00 | 177,80 47,92 11,51 — — PLB PLB PLB P PLB —
7 35.00 177,80 52,09 12,65 — — PLB PLB PLB P PLB PLB
7 38.00 177,80 56,10 13,72 — — PLB PLB PLB P PLB PLB
7 42.70 127:80 63,84 15,88 — — — — P P — —
7 46.40 177,80 69,35 17,45 — — — — P P — —
7 50.10 177,80 74,85 19,05 — — — — P P — —
7 53.60 | 177,80 80,21 20,62 — — — — P P — —
7 57.10 | 177,80 85,42 22,22 — — — — P P — —
Key
P: Plain-end

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table C.1 (continued)

outside | NP
Labels? di:::e- massbc |thickness Type of end-finishd
T&C
1 2 D] kg/m | Hao 11(5555 l'igg N80 ggg c110 | P110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13

7-5/8 | 24.00 | 193,68 35,72 7,62 PS — — — — — — —
7-5/8 | 26.40 | 193,68 39,29 8,33 — PSLB PLB PLB PLB P — —
7-5/8 | 29.7p | 193,68 44,20 9,52 — — PLB PLB PLB P PLB —
7-5/8 | 33.7p | 193,68 50,15 10,92 — — PLB PLB PLB P PI(B —
7-5/8 | 39.0p | 193,68 58,04 12,70 — — PLB PLB PLB P PL/B PLB
7-5/8 | 42.80 | 193,68 63,69 14,27 — — PLB PLB PLB P PLB PLB
7-5/8 | 45.3p | 193,68 67,41 15,11 — — PLB PLB PLB P PLB PLB
7-5/8 | 47.1p | 193,68 70,09 15,88 — — PLB PLB PLB P PLB PLB
7-5/8 | 51.2p | 193,68 76,19 17,45 — — — — P P — —
7-5/8 | 55.3p | 193,68 82,30 19,05 — — — — P P — —
7-3/4 | 46.1p | 196,85 68,60 15,11 — — P P P P P P
8-5/8 | 24.0p | 219,08 35,72 6,71 — PS — - — — — —
8-5/8 | 28.0p | 219,08 41,67 7,72 PS — — — — — — —
8-5/8 | 32.0p | 219,08 47,62 8,94 PS PSLB — — — — — —
8-5/8 | 36.0p | 219,08 53,57 10,16 — PSLB PLB PLB PLB P — —
8-5/8 | 40.00 | 219,08 59,53 11,43 — — PLB PLB PLB P PLB —
8-5/8 | 44.0p | 219,08 65,48 12,70 — > PLB PLB PLB P PLB —
8-5/8 | 49.0p | 219,08 72,92 14,15 — — PLB PLB PLB P PLB PLB
9-5/8 | 32.30 | 244,48 48,07 792 PS — — — — — — —
9-5/8 | 36.00 | 244,48 53,57 8,94 PS PSLB — — — — — —
9-5/8 | 40.00 | 244,48 59,53 10,03 — PSLB PLB PLB PLB P — —
9-5/8 | 43.50 | 244,48 64,73 14,05 — — PLB PLB PLB P PLB —
9-5/8 | 47.0p | 244,48 69,94 11,99 — — PLB PLB PLB P PLB PLB
9-5/8 | 53.50 | 244,48 79,62 13,84 — — PLB PLB PLB P PLB PLB
9-5/8 | 58.40 | 244,48 86,91 15,11 — — PLB PLB PLB P PLB PLB
9-5/8 | 59.4p | 244,48 88,40 15,47 — — — — P P — —
9-5/8 | 6490 | 24448 96,58 17,07 — — — — P P — —
9-5/8 | 70.30 A_ 244,48 104,62 18,64 — — — — P P — —
9-5/8 | 75.6 24448 1127560 20;2% — — — — P P — —

Key

P: Plain-end

S: Short round thread

L: Long round thread

B: Buttress thread

a  Labels are for information and assistance in ordering.

b Nominal linear masses (col. 4) are shown for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are

therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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S: Short round thread
L: Long round thread
B: Buttress thread

a2 Labels are for information and assistance in ordering.

b Nominal linear masses (col. 4) are shown for information only.

outside | NI
Labels? di:\:;e- massbc | thickness Type of end-finishd
T&C

1 2 Do kg/m | Hao 11(155 l'igg N80 ggg c110 | p110 | Q125

1 2 3 4 5 6 7 8 9 10 11 12 13
10-3/4 | 32.75 273,05 48,74 7,09 PS — — — — — — —
10-3/4 | 40.50 273,05 60,27 8,89 PS PSB — — — — — —
10-3f4 | 45.50 | 273,05 67,71 10,16 — PSB — — — — — —
10-3f/4 | 51.00 273,05 75,90 11,43 — PSB PSB PSB PSB P PSB —
10-3f4 | 55.50 | 273,05 82,59 12,57 — — PSB PSB PSB P PSB —
10-3f4 | 60.70 273,05 90,33 13,84 — — — — PSB P PSB PSB
10-3f4 | 65.70 273,05 97,77 15,11 — — — — PSB P PSB PSB
10-3f4 | 73.20 273,05 108,93 17,07 — — — — P P — —
10-3f4| 79.20 273,05 117,86 18,64 — — — — P P — —
10-3f4 | 85.30 273,05 126,94 20,24 — — — - P P — —
11-3f4 | 42.00 | 298,45 62,50 8,46 PS — — — — — — —
11-3f4 | 47.00 298,45 69,94 9,53 — PSB — — — — — —
11-3f4 | 54.00 298,45 80,36 11,05 — PSB — — — — — —
11-3f4 | 60.00 298,45 89,29 12,42 — PSB PSB PSB PSB P PSB PSB
11-3f4 | 65.00 298,45 96,73 13,56 — — P P P P P P
11-3f4| 71.00 | 298,45 105,66 14,78 — — P P P P P P
13-3f/8| 48.00 339,72 71,43 8,38 PS — — — — — — —
13-3f8| 54.50 339,72 81,10 9,65, — PSB — — — — — —
13-3/8| 61.00 339,72 90,78 10,92 — PSB — — — — — —
13-3f8| 68.00 339,72 101,19 12,19 — PSB PSB PSB PSB P PSB —
13-3f8| 72.00 339,72 107,15 13,06 — — PSB PSB PSB P PSB PSB

16 65.00 406,40 96,73 9,53 PS — — — — — — —

16 75.00 406,40 111,61 11,13 — PSB — — — — — —

16 84.00 | 406,40 125,01 12,57 — PSB — — — — — —

16 109.00 | 406;40 162,21 16,66 — P P P — — P P
18-5/8| 87.50 473,08 130,21 11,05 PS PSB — — — — — —

20 94.00 508,00 139,89 11,13 PSL PSLB — — — — — —

20 106.50 | 508,00 158,49 12,70 — PSLB — — — — — —

20 133-061+5068,00 19793 1613 RSER — —
Key
P: Plain-end

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table C.2 — ISO/API tubing list — Sizes, masses, wall thickness, grade and applicable end-finish

Labels O_ut- Nominal linear | Wall
side masses?P
diam- | Non- | Ext. thick- Type of end finish 11
1 2 eter |upset|upset I_nt_eg. ness
T&C | T&C |10t
']1'\]8?(: TEg[LJC ) D kg/m kg/m | kg/m t H40 | J55 | L80 | N80 | C90 | T95 |P110
mm mm R95

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.050| 1.14 =426 26:6F——1-70—179 2 S7——PNU—PNU—PNY——PNU - PNU - PNU—— —
1.050| 1.48( 1.54 | — | 26,67 | 2,20 | 2,29 | — 391 PU PU PU PU PU PU PU
1.315| 1.70(| 1.80 | 1.72 | 33,40 | 2,53 | 2,68 | 2,56 | 3,38 |PNUI|PNUI | PNUI | PNUI | PNUI |PNUI | [—
1.315| 2.19]| 2.24 | — | 33,40 | 3,26 | 3,33 | — 4,55 PU PU PU PU PU PU PU
1.660| 2.09|| — | 2.10 | 42,16 | — — [ 3,13 | 3,18 PI PI — — - — —
1.660( 2.30|| 2.40 | 2.33 | 42,16 | 3,42 | 3,57 | 3,47 | 3,56 |PNUI|PNUI |PNUI| PNUI | PNUI | PNUI| [—
1.660| 3.03|| 3.07 | — | 42,16 | 4,51 | 457 | — 4,85 PU PU PU PU PU PU PU
1900| 2.40|| — |2.40 | 48,26 | — — | 3,57 | 3,18 PI PI — — — — —
1.900| 2.75|| 290 | 2.76 | 48,26 | 4,09 | 4,32 | 4,11 | 3,68 | PNUI |PNUL|PNUI | PNUI | PNUI | PNUI| |—
1900 3.65( 3.73 | — | 48,26 | 543 | 5,55 | — 508 | PU PU PU PU PU PU PU
1900| 442 — — | 48,26 | 6,58 | — — 6,35 — — P — p p —
1.900| 5.15( — — | 48,26 | 766 | — — 7,62 QO — P — P P —
2.063| 3.24|| — | 3.25| 52,40 | — — | 484 | 396 PI PI PI PI PI PI —
2.063| 4.50|| — — | 52,40 | — — — 572 p P P p p p p
2-3/8| 4.00|| — — | 6032|595 | — — 4,24 | PN PN PN PN PN PN —
2-3/8| 4.60|| 470 | — | 60,32 | 6,85 | 6,99 |- & 4,83 | PNU | PNU | PNU | PNU | PNU | PNU | PNU
2-3/8| 5.80|| 595 | — | 60,32 | 8,63 | 8,85\ — 6,45 — — | PNU | PNU | PNU | PNU | PNU
2-3/8| 6.60|| — — | 60,32 | 9,82 |k~ — 7,49 — — p — p p —
2-3/8| 7.35|| 745 | — | 60,32 [109411,09| — 8,53 — — PU — PU PU —
2-7/8| 6.40(| 6.50 | — | 73,02 { 952 | 9,67 | — 5,51 | PNU | PNU | PNU | PNU | PNU | PNU | PNU
2-7/8| 7.80|| 790 | — | 73;02-111,61|11,76| — 7,01 — — | PNU | PNU | PNU | PNU | PNU
2-7/8]| 8.60( 8.70 | — 4%3,02 |12,80|1295| — 7,82 — — | PNU | PNU | PNU | PNU | PNU
2-7/8| 9.35|| 945 | =1 73,02 [{1391|14,06| — 8,64 — — PU — PU PU —
2-7/8110.50[ — — | 73,02 |15,63| — — 9,96 — — P — p p —
2-7/8 |11.50f &~ — | 73,02 |1711| — — [ 11,18 | — — p — p p —
Key
P: Plain-end
N: Non-upset threaded and coupled
U: External upset threaded and coupled
I: Integral joint
a2 Nominal linear masses (col. 6, 7, 8) are shown for information only.
b The density of martensitic chromium steel (L80 type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
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Table C.2 (continued)
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Labels O_ut- Nominal linbear Wall
side masses?®
diam- | Non- | Ext. thick- Type of end finish 11
1 2 eter |upset|upset I_nt_eg. ness
T&C | T&C |10M¢
'Il‘\lg?c ’IF;LJC I D kg/m kg/m | kg/m t H40 | J55 | L80 | N80 | C90 | T95 |P110
mm mm R95

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3-1/24 770 | — 18890 (1146 — — 1 549 | PN | PN | PN PN PN _| PN —
3-1/£19.20 | 9.30 | — | 8890 |13,69|13,84| — 6,45 | PNU | PNU | PNU | PNU | PNU-{|PNU | PNU
3-1/£110.20| — — | 8890 |15,18| — — 734 | PN PN PN PN PN PN —
3-1/p(12.70(1295| — | 88,90 [1890(19,27| — 9,52 — — | PNU | PWU~| PNU |[|PNU | PNU
3-1/2|14.30| — — | 8890 |21,28| — — 1092 | — — — —
3-1/R|15.50| — — | 88,90 |23,07| — — 112,09 | — — — —
3-1/2|17.00| — — | 8890 [25,30| — — | 1346 | — — — p p —

4 9.50 | — — 1101,60|14,14| — — 5,74 PN PN PN PN PN PN —

4((10.70|11.00| — |101,60| — |16,37| — 6,65 | PU PU PU PU PU PU —

41113.20| — — 101,60 |19,64| — — 8,38 — — p — p p —

4 (1610 — — 1101,60|2396| — — | 10,54\]" — — p — p p —

4111890 — — 101,60 |28,13| — — |2)70 | — — p — p p —

4(122.20| — — 1101,60|33,04| — —"1549 | — — p — p p —
4-1/R112.60|12.75| — |114,30|18,75|18,97 | ~== 6,88 | PNU | PNU | PNU | PNU | PNU ||PNU | —
4-1/R(15.20| — — | 114,30 |22,62| — — 8,56 — — p — p p —
4-1/R117.00| — — | 114,30 | 25,30~ — 9,65 — — p — p p —
4-1/R (1890 — — | 114,30 (28,13 — — 1092 | — — p — p p —
4-1/R121.50| — — | 114,30$32,00| — — 112,70 | — — p — p p —
4-1/R(23.70| — — | 114,30 |35,27| — — [ 14,22 | — — p — p p —
4-1/R126.10| — — 114,30 |38,84| — — (16,00 | — — p — p p —
Key
P: Plgin-end
N: Ngn-upset threaded and coupled
U: Extternal upset'threaded and coupled
I: Integraljoint
a2 Nominallinear masses (col. 6, 7, 8) are shown for information only.

b The density of martensitic chromium steel (L80 type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
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Table C.3 — Process of manufacture and heat treatment

Tempering
Grade Type Manufacturing process Heat treatment temngature
min
2 3 4 5 6
H40 — Sor EW — _
J55 — Sor EW _b _
K55 — Sor EW —b _
N80 1a Sor EW c —
N80 Q Sor EW Qd —
R95 — Sor EW Q 538
L80 1 SorEW Q 566
L80 13Cr S Qf 593
€90 S Q 621
95 s Q 649
(110 - S Q 649
P110 — Sor Ewe g 0 —
125 S or EWe Q _

Key
S: seamless pifocess
EW: electric-welded process

a2 N80 Typq 1 products may exhibit ductile rupture values lower than internal yield values. See API TR5C3:2018 apd/or
ISO TR10400 falculated performance values in columns 15 anid’18 in Table K1 and Table L1

b Full-body, full-length normalized, normalized and.témpered or quenched and tempered at the manufacturer's option
or as specified on the purchase agreement (see 6.3.2):

¢ Full-body full-length heat treatment is mandatory. At the manufacturer's option either normalized or normalizefl and
tempered.

4 Includes {he method of interrupted quéncHing followed by controlled cooling.

¢ Products|shall be heat-treated full-body, full-length. Special requirements unique to electric-welded P110 and [Q125
are specified Jn A.5 SR11.

f Type 13C| may be air-quenehéd.

g  Special ciemical requiréntents for electric-welded P110 pipe are specified in Table C.4.
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Table C.4 — Chemical composition, mass fraction (%)

Grade| Type C Mn Mo Cr Ni | Cu P S Si
min. | max. | min. | max. | min. | max. | min. | max. | max. | max.| max. | max. | max.

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

H40 — — — — — — — — — — — | 0,030 | 0,030 | —
J55 — — — — — — — — — — — (0,030 { 0,030 | —
K55 — — — — — — — — — — — (0,030 (0,030 | —
N80 1 — — — — — — — — — — | 0,030 | 0,030 | —
N8t Q — — — — — — — — — — ;9360 ,030 | —
R95 — — 10,45¢| — | 1,90 — — — — — — 1 0,030+'p,030 | 0,45
L80 1 — 10,432 — | 190 — — — — 10,25 | 0,35-4~0,030 | p,030 | 0,45
L80 | 13Cr | 0,15]| 0,22 | 0,25 | 1,00 — — 12,0 | 14,0 | 0,50 | 0,25 | 0,020 | p,010 | 1,00
€90 — 1035| — |[1,20]| 0,25> | 0,85 — [1,50|©99 | — | 0,020 | p,010 | —
T95 — (035| — |1,20] 0,254 | 0,85 | 0,40 | 1,505 099 | — | 0,020 | p,010 | —
c110 | — — 1035 — |1,20| 0,25 1,00 | 0,40.<¢,50 | 099 | — | 0,020 | p,005 | —
P110 e — — — — — — < — — — 10,030¢|0,030¢| —
Q125 — 10,35 1,35 — 0,85 =~ (150|099 | — | 0,020 | p,010 | —

Key

NL: nfo limit

17,78 mm.

Elempnts shown shall be reported in product analysis.

a2 The carbon content for L80 may be increased“up to 0,50 % maximum if the product is oil
polyther-quenched.

b The molybdenum content for Grade C90 Type,1 has no minimum tolerance if the wall thickness is less th
¢ The carbon content for R95 may be increased up to 0,55 % maximum if the product is oil-quenched.

d  The molybdenum content for T95 ‘Type 1 may be decreased to 0,15 % minimum if the wall thickneg

¢ Hor EW Grade P110, the phosphorus content shall be 0,020 % maximum and the sulfur content 0,010 % n|

quenched or

n 17,78 mm.

s is less than

haximum.
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Table C.5 — Tensile and hardness requirements

:ﬁfﬁ-l Yield Tensile A;Lol‘év

. Hardness? Specified wall | hard-

Grade | Type “f::lt:lz: Stlﬁggth strr'g?r%th max. thickness ness

load varia-

tionP

% min. max. MPa HRC HBW mm HRC
2 3 4 5 6 7 8 9 10 11
H40 — 0,5 276 552 414 — — — —
J55 — 0,5 379 552 517 — — — —
K55 — 0,5 379 552 655 — — — +
N80 1 0,5 552 758 689 — — — +
N80 Q 0,5 552 758 689 — — — +
R95 — 0,5 655 758 724 — — — +
L80 1 0,5 552 | 655 | 655 | 230 | 241 N 1T
L8o | | 13cr 0,5 552 | 655 | 655 | 230 | 241 N 1
C90 0,5 621 724 689 25,4 255 <12,70 30
12,71 to 19,04 4,0
19,05 to 25,39 50
225,40 6,0
T95 0,5 655 758 724 25,4 255 <12,70 30
12,71 to 19,04 40
19,05 to 25,39 50
>25,40 6,0
C110 — 0,7 758 828 793 30,0 286 <12,70 30
12,71 to 19,04 4,0
19,05 to 25,39 50
>25,40 6,0
P110 — 0,6 758 965 862 — — — +
Q125 0,65 862 1034 931 b — <12,70 30
12,71 to 19,04 4,0
>19,05 50
a2  In case of|dispute, laboratory Rockwell C hardness testing shall be used as the referee method.

with 7.8 and 7.9.

b No hardness limits are specified, but the maximum variation is restricted as a manufacturing control in accordance

100
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Table C.6 — Elongation table

IS0 11960:2020(E)

Minimum elongation in 50,8 mm

%

Tensile test specimen Grade
K55 | N80 | R95
H40 J55 C110 | P110 | Q125
L80 C90 | T95
Specimen Specified wall thickness Specified minimum tensile strength

area mm MPa

mm? Specimen | Specimen | Specimen
width width width 414 | 517 655 | 689 | 724 | 793-]|862 | 931
19 mm 25 mm 38 mm

1 2 3 4 5 6 8 9 10 11 12 13

4P0 >25,53 >19,41 >12,77 30 24 20 19 18 16 15 14

480 25,00- 19,00- 12,51- 29 24 19 19 18 16 15 14
25,52 19,40 12,76

4170 24,48- 18,61- 12,24- 29 24 19 19 18 16 15 14
24,99 18,99 12,50

460 23,95- 18,20- 11,98- 29 24 19 18 18 16 15 14
24,47 18,60 12,23

450 23,43- 17,81- 11,72- 29 24 19 18 18 16 15 14
23,94 18,19 11,97

440 22,90- 17,40- 11,45- 29 24 19 18 18 16 15 14
23,42 17,80 11,71

480 22,37- 17,01- 11,19- 29 24 19 18 17 16 15 14
22,89 17,39 11,44

420 21,85- 16,60- 10,93- 29 23 19 18 17 16 15 14
22,36 17,00 11,18

410 21,32- 16,21- 10,66+ 29 23 19 18 17 16 15 14
21,84 16,59 10,92

400 20,79- 15,80- 10,40- 28 23 19 18 17 16 15 14
21,31 16,20 10,65

3P0 20,27- 15,41- 10,14- 28 23 19 18 17 16 15 14
20,78 15,79 10,39

380 19,74- 15,00- 9,87-10,13 28 23 19 18 17 16 15 14
20,26 15,40

3[70 19,22- 14,61- 9,61-9,86 28 23 19 18 17 16 14 13
19,73 14,99

360 18569+ 14,20- 9,35-9,60 28 23 18 18 17 16 14 13
19,21 14,60

350 18,16- 13,81- 9,08-9,34 28 23 18 17 17 15 14 13
18,68 14,19

340 17.64- 13.40- 8.82-9,07 28 23 18 17 17 15 14 13
18,15 13,80

330 17,11- 13,01- 8,56-8,81 27 22 18 17 17 15 14 13
17,63 13,39

320 16,58- 12,60- 8,29-8,55 27 22 18 17 16 15 14 13
17,10 13,00

310 16,06- 12,21- 8,03-8,28 27 22 18 17 16 15 14 13
16,57 12,59

300 15,53- 11,80- 7,77-8,02 27 22 18 17 16 15 14 13
16,05 12,20

NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1, which is shown rounded

to two significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated based on the specified
specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding rules for the specimen area (i.e. to two
significant figures) but with the wall thickness rounded down to two significant figures for SI units. When making these wall thickness
ranges for USC units 3 significant figures are used.
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Table C.6 (continued)

Minimum elongation in 50,8 mm
%
Tensile test specimen Grade
K55 | N80 | R95
H40 | 55 €110 | P110 | Q125
L80 | C90 | T95
Specimen Specified wall thickness Specified minimum tensile strength
area mm MPa
mm? Specimen | Specimen | Specimen
widtir widtir Wittir 414 | 517 655 | 689 | 724 | 793 | 862 & b31
19 mm 25 mm 38 mm r\(]/
1 2 3 4 5 6 8 9 10 11 | 13
290 15,01- 11,41- 7,51-7,76 27 22 18 17 16 15(3 ‘14 13
15,52 11,79 N
280 14,48- 11,00- 7,24-750 | 26 22 18 17 16 N 1s 14 13
15,00 11,40
270 13,95- 10,61- | 698723 | 26 | 22 7 | 17 [NT6 | 15 [ 14 |13
14,47 10,99 4
260 13,43- 10,20- 6,72-697 | 26 21 17 Qe 16 15 13 13
13,94 10,60 A{)
250 12,90- 9,81-10,19 | 6,45-6,71 | 26 21 %Y 16 16 14 13 12
13,42 R\
240 12,37- 9,40-9,80 | 6,19-6,44 | 26 21 Q,\17 16 16 14 13 12
12,89 X
230 11,85- 9,01-9,39 | 593-6,18 | 25 21 $ N 17 16 15 14 13 12
12,36 R
220 11,32- 8,60-9,00 | 5,66-592 | 25 d? 17 16 15 14 13 12
11,84 LIS
210 10,79- 8,21-8,59 | 5,40-5,65 &Q}" 20 17 16 15 14 13 12
11,31 &
200 10,27- 7,80-8,20 5,14-5,&’ | 25 20 16 16 15 14 13 12
10,78 8
190 D,74-10,26 | 7,41-7,79 4(82\5’,13 24 20 16 15 15 14 13 12
180 9,22-9,73 | 7,00-7,40 (\},6"1-4,86 24 20 16 15 15 13 13 12
170 8,69-9.21 | 6,61-65 “) 4,35-460 | 24 20 16 15 14 13 12 12
160 8,16-8,68 | 6,20°660 | 408434 | 24 | 19 16 | 15 | 14 | 13 ] 12 | |11
150 764-815 | 581619 | 3,82-407 | 23 19 15 15 14 | 13 12 11
140 7,11-7,63 ¢ )‘§,40-5,80 3,56-3,81 | 23 19 15 15 14 13 12 11
130 6,58- 5,01-5,39 | 3,29-3,55 | 23 19 15 14 14 13 12 11
120 6,06%,57 | 4,60-500 | 303328 | 22 | 18 15 | 14 | 14| 12 ] 12 |[[nn
110 553605 | 421459 | 2772302 | 29 18 15 14 13 12 11 11
100 5,01-5,52 | 3,80-4,20 | 2,51-2,76 | 22 18 14 14 13 12 11 10
90 4,48-500 | 3,41-3,79 | 2,24-2,50 | 21 17 14 13 13 12 11 10
80 3,95-4,47 | 3,00-3,40 | 1,98-2,23 | 21 17 14 13 12 11 11 10
70 3,43-394 | 2,61-299 | 1,72-197 | 20 16 13 13 12 11 10 9,5
60 2,90-3,42 | 2,20-2,60 | 1,45-1,71 | 19 16 13 12 12 11 10 9,5
50 2,37-2,89 | 1,81-2,19 | 1,19-1,44 | 19 15 12 12 11 10 9,5 9

NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1, which is shown rounded
to two significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated based on the specified
specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding rules for the specimen area (i.e. to two
significant figures) but with the wall thickness rounded down to two significant figures for SI units. When making these wall thickness
ranges for USC units 3 significant figures are used.
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Table C.7 — Critical thickness for couplings with API threads

© 1S0 2020 -

Dimensions in millimetres
Critical thickness for couplings
Label 1 NU EU Special clearance BC LC SC
EU BC
1 2 3 4 5 6 7 8
1.050 4,29 5,36 — — — — —
1.315 5,36 6,55 — — — — —
660 6,07 6,10 — — — — —
1.900 498 6,38 — — — — —
2-3/8 7,72 7,62 5,69 — — — —
3-7/8 9,65 9,09 6,45 — — — —
3-1/2 11,46 11,53 7,47 — — — —
4 11,53 11,63 — — — — —
4-1/2 11,05 12,52 — 6,58 11,35 12,04 11,74
5 — — — 6,76 12,17 12,98 12,47
5-1/2 — — — 6,81 12,28 13,06 12,57
q-5/8 — — — 6,96 1191 12,90 12,32
7 — — — 7,11 13,46 14,43 13,72
1-5/8 — — — 8,84 13,61 14,55 13,87
g-5/8 — — — 8,94 15,29 16,43 15,54
9-5/8 — — = 8,94 15,29 16,69 15,60
1p-3/4 — — — 8,94 15,29 — 15,70
11-3/4 — — — — 15,29 — 15,70
1B-3/8 — — — — 15,29 — 15,70
16 — —- — — 16,94 — 16,05
18-5/8 — — — — 21,69 — 20,80
20 — — — — 16,94 17,09 16,10
NOTE  The coupling/blank thickness is greater than indicated above, due to thread height and manufacturfing allowance
to avpid black crestthreads.
Table €.:8 — Acceptable size impact specimens and absorbed energy reduction factor
Test specimen size Specimenmdrinmensions Reduction factor
Full-size 10,0 x 10,0 1,00
34-size 10,0 x 7,5 0,80
5-size 10,0 x 5,0 0,55

All rights reserved
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Table C.9 — Hierarchy of test specimen orientation and size

Choice Orientation Size
1st Transverse Full-size
2nd Transverse %4-size
3rd Transverse Y4-size
4th Longitudinal Full-size
5th Longitudinal %4-size
6th Longitudinal Ya-size
Table C.10 +— Charpy impact test specimen requirements for couplings, coupling stock;-coupling
material, coupling blanks and accessory material Grades J55 and K55
API connection type and CVN specimen orientation, size, energy and temperature
reduction
Label 1 NU EU Special clearance? BC LC SC
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-15-A — — — — —
1.315 L-5-15-A L-7-22-A — — — — —
1.660 L-5-15-B L-5-15-B — — — — —
1.900 L-5-15-A L-7-22-B — — — — —
2-3/8 L-7-22-A L-7-22-A L-7-22-A = — — —
2-7/8 L-10-27-A L-10-27-A L-10-27-A — — — —
3-1/2 T-5-11-E T-5-11-E T-5-11-D — — — —
4 T-7-16-B T-7-16-B — — — — —
4-1/2 T-7-16-B T-7-16-B s L-7-22-A T-7-16-A T-7-16-A T-7-16-A
5 — — — T-5-11-C T-7-16-A T-10-20-A T-7-16-A
5-1/2 — — — T-5-11-C T-7-16-A T-10-20-A | T-10-20-A
6-5/8 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
7 — — — T-7-16-A T-10-20-A T-10-20-A T-10-20-A
7-5/8 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
8-5/8 7 — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
9-5/8 = — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
10-3/4 — — — T-10-20-A T-10-20-A — T-10-20-A
11-3/4 = — = = T-10-20-A& — T-10-20-A
13-3/8 — — — — T-10-20-A — T-10-20-A
16 — — — — T-10-20-A — T-10-20-A
18-5/8 — — — — T-10-20-A — T-10-20-A
20 — — — — T-10-20-A T-10-20-A | T-10-20-A
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Table C.10 (continued)

API connection type and CVN specimen orientation, size, energy and temperature

reduction
Label 1 NU EU Special clearance® BC LC SC
EU BC
1 2 3 4 5 6 7 8
Key
10: full-size (i.e. 10 mm x 10 mm)
7: 3h=size (ie 10 mm x 75 mm)
5:|%-size (i.e. 10 mm x 5 mm)
A:no temperature reduction
B:[3 °C reduction
C:[6 °C reduction
D{8 °C reduction
E:[11 °C reduction
T |s the transverse specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see Figure D.11)
a2  Not thick enough to test.
b The above assumes that special-clearance couplings are machined from regular coupling blanks.
NOTE In this table, the specimen orientation (T or L) is\followed by the minimum specimen siz¢ (10, 7 or 5)
whidh is followed by the minimum absorbed energy requirement (joules) and the temperature redugtion (A, B, C,
D or [E), according to the following code. Both the abs@rbed energy requirement and the test temperature reduc-
tion requirement are adjusted for the test specimen size indicated. Orientation and specimen size fis calculated
on cpupling material/stock wall and not coupling-critical thickness.
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Table C.11 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade L80 all types

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special clearance® BC LC SC
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —
1.660 =522 =522
1.900 L-5-22 L-7-32 — — — — =
2-3/8 L-7-32 L-7-32 L-7-32 — — — —
2-7/8 L-10-40 L-10-40 L-10-40 — — — —
3-1/2 T-5-11 T-5-11 T-5-11 — — — —
4 T-7-16 T-7-16 — — — — —
4-1/2 T-7-16 T-7-16 — L-7-32 T-7-16 T-7-16 —
5 — — — T-5-11 T-7-16 T-10-20 —
5-1/2 — — — T-5-11 T+7:16 T-10-20 —
6-5/8 — — — T-10-20 T-10-20 T-10-20 —
7 — — — T-7-16 T-10-16 T-10-20 —
7-5/8 — — — T-10-20 T-10-20 T-10-20 —
8-5/8 — — — Te10-20 T-10-20 T-10-21 —
9-5/8 — — — T-10-20 T-10-20 T-10-21 —
10-3/4 — — — T-10-20 T-10-20 — T-10420
11-3/4 — — = — T-10-20 — T-10920
13-3/8 — — — — T-10-20 — T-10420
16 — — — — T-10-21 — T-10921
18-5/8 — — — — T-10-25 — T-10124
20 — - — — T-10-21 T-10-21 T-10{21
Key
10: full-sizg (i.e. 10 mm x 4@'mm)
7: %4-size (ile. 10 mm ¥ 7,5 mm)
5: ¥s-size (ile. 10 mmx 5 mm)
T is the trapsverse specimen orientation (see Figure D.11)
L is the longTtudinal specimen orientation (see Figure D.11)
a2 Not thick enough to test.
b The above assumes that special clearance couplings are machined from regular coupling blanks.
NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (joules) according to the following code. The absorbed energy
requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table C.12 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade C90

API connection type and CVN specimen orientation, size and energy

Label 1 NU EU Special clearance® BC L sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —
[.900 L-5-22 L-7-32 — — — — —
p-3/8 L-7-32 L-7-32 L-7-32 — — 1 —
p-7/8 L-10-40 L-10-40 L-10-40 — — — —
B-1/2 T-5-11 T-5-11 T-5-11 — — — —

4 T-7-16 T-7-16 — — — — —
4-1/2 T-7-16 T-7-16 — L-7-32 T-7-16 T-7-16 —

5 — — — T-5-11 T- 7-16 T-10-20 —
h-1/2 — — — T-5-11 T-7-16 T- 10-20 —
h-5/8 — — — T-10:20 T-10-20 T-10-20 —

7 — — — T-7-16 T- 10-20 T-10-20 —
/-5/8 — — — T-10-20 T-10-21 T-10-22 —
B-5/8 — — — T-10-20 T-10-22 T-10-23 —
D-5/8 — — ~ T-10-20 T-10-22 T-10-23 —

10-3/4 — — — T-10-20 T-10-22 — T-10-23
11-3/4 — — — — T-10-22 — T-10-23
13-3/8 — — — — T-10-22 — T-10-23
16 — > — — — — —
18-5/8 — — — — — — —
20 — — — — — — —
Key
10f full-size (i.e. T0'mm x 10 mm)
7: ta-size (i.e(1Q'mm x 7,5 mm)
5: 2-size(iie. 10 mm x 5 mm)
T is the transverse specimen orientation (see Figure D.11)

a2 Notthick enough to test.

L isthe longitudinal specimen orientation (see Figure D.11)

b The above assumes that special-clearance couplings are machined from regular coupling blanks.

NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (joules) according to the following code. The absorbed energy
requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table C.13 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grades N80 all types, R95 and T95

API connection type and CVN specimen orientation, size and energy

10: full-sizg
7: %-size (i
5: Ys-size (i

T is the tra

(i.e. 10 mm x 1@'mm)

e. 10 mm ¥ 7)5 mm)

e. 10 mmx 5 mm)

\sverse specimen orientation (see Figure D.11)

Label 1 NU EU Special clearance® BC L sc
EU BC

1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —
1.660 t=5-22 =522
1.900 L-5-22 L-7-32 — — — — -
2-3/8 L-7-32 L-7-32 L-7-32 — — — —
2-7/8 L-10-40 L-10-40 L-10-40 — — — —
3-1/2 T-5-11 T-5-11 T-5-11 — — ~ —

4 T-7-16 T-7-16 — — — — —
4-1/2 T-7-16 T-7-21 — L-7-32 T-7-16 T-7-16 —

5 — — — T-5-11 T-10:20 T-10-20 —
5-1/2 — — — T-5-11 T-10-20 T-10-20 —
6-5/8 — — — T-10-20 T-10-20 T-10-21 —

7 — — — T-7-16 T-10-21 T-10-21 —
7-5/8 — — — T-10-20 T-10-22 T-10-23 —
8-5/8 — — — T-1.0-20 T-10-23 T-10-24 —
9-5/8 — — — T-10-20 T-10-23 T-10-24 —
10-3/4 — — — T-10-20 T-10-23 — T-10-24
11-3/4 — — — — T-10-23 — T-10-24
13-3/8 — — — — T-10-23 — T-10-24

16 — — — — — — —
18-5/8 — — — — — — —

20 — > — — — — —

Key

NOTE

a2 Not thick enough to test.

L is the longTtudinal specimen orientation (see Figure D.1T)

b The information in this table assumes that special clearance couplings are machined from regular coupling blanks.

In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (joules) according to the following code. The absorbed energy
requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table C.14 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade P110

API connection type and CVN specimen orientation, size and energy

Label 1 Special clearance®
NU EU EU BC BC LC SC

1 2 3 4 5 6 7 8
1.050 a L-5-22 — — — — —
1.315 L-5-22 L-7-32 — — — — —

666 =522 =522 — — — — —

.900 L-5-22 L-7-32 — — — — —
2-3/8 L-7-34 L-7-33 L-7-32 — — — —
P-7/8 L-10-46 L-10-45 L-10-40 — — — —
3-1/2 T-5-14 T-5-14 T-5-11 — — — —

4 T-7-20 T-7-20 — — — — —
4-1/2 T-7-20 T-7-21 — L-7-32 T-7-19 T-7-20 —

5 — — — T-5-11 T<10-25 T-10-26 —
$-1/2 — — — T-5-11 T-10-25 T-10-26 —
6-5/8 — — — T-10:20 T-10-26 T-10-26 —

7 — — — T-7-16 T-10-26 T-10-28 —

/-5/8 — — — T-10-22 T-10-28 T-10-29 —
8-5/8 — — — T-10-22 T-10-30 T-10-31 —
9-5/8 — — ~ T-10-22 T-10-30 T-10-31 T-10-30
10-3/4 — — — T-10-22 T-10-30 — T-10-30
11-3/4 — — — — T-10-30 — T-10-30
13-3/8 — = — — T-10-30 — —

16 — ) — — — — —
18-5/8 — — — — — — —

20 — — — — — — —
Key
10t full-size (i.e, T@'mm x 10 mm)
7: pa-size (i.e{10'mm x 7,5 mm)
5: J2-sizex(ize. 10 mm x 5 mm)
T ik the transverse specimen orientation (see Figure D.11)

a2 Notthick enough to test.

L istheTongitudinal specimen orientation (see Figure D.1T)

b The above assumes that special clearance couplings are machined from regular coupling blanks.

NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (joules) according to the following code. The absorbed energy
requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.

© IS0 2020 - All rights reserved

109


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

ISO 11960:2020(E)

Table C.15 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade Q125

API connection type and CVN specimen orientation, size and energy
Label 1 Special clearance?
BC BC LC SC

1 2 3 4 5
4-1/2 L-7-34 T-7-21 T-7-22 —

5 T-5-12 T-10-27 T-10-28 —
5-t7/2 F=5-12 T=16-27 T-16-28 —
6-b/8 T-10-22 T-10-28 T-10-29 —

7 T-7-17 T-10-28 T-10-30 —
7-5/8 T-10-24 T-10-30 T-10-31 —
8-p/8 T-10-24 T-10-32 T-10-33 —
9-5/8 T-10-24 T-10-32 T-10-33 —
10{3/4 T-10-24 T-10-32 — T-10-32
11{3/4 — T-10-32 — T-10-32
1313/8 — T-10-32 — T-10-32

16 — — — —
1815/8 — — — —

40 — — — —

Key
10: full-siz¢ (i.e. 10 mm x 10 mm)
7: %-size (ile. 10 mm x 7,5 mm)
5: ¥-size (ile. 10 mm x 5 mm)
T is the transverse specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see‘Figure D.11)
a  The above assumes that special-cleardngecouplings are machined from regular coupling blanks.

NOTE In tHis table, the specimen otientation (T or L) is followed by the minimum specimen size (10, 7 or 5) whjch is
followed by the minimum absorbed-€nergy requirement (joules) according to the following code. The absorbed enpergy
requirement |s adjusted for the ttest specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not cotipling critical thickness.
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Table C.16 — Transverse Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness for various grades Minimum
mm transverse
absorbed
L80 €90 N8OQ RIS, c110 P110 Q125 eneIrgy
1 2 2 4 5 6 7
15,85 13,32 12,24 10,31 7,33 6,13 20
17,14 14,49 13,36 11,33 8,21 6,95 21
18,44 15,66 14,48 12,35 9,08 779 22
19,73 16,83 15,60 13,38 9,96 8,69 23
21,02 18,00 16,72 14,40 10,84 9,41 24
22,32 19,17 17,83 15,42 11,72 10,23 25
23,61 20,34 18,95 16,45 12,60 11,04 26
24,91 21,51 20,07 17,47 13,48 11,86 27
26,20 22,69 21,19 18,50 14,35 12,68 28
23,86 22,31 19,52 15,23 13,50 29
25,03 23,43 20,54 16,11 14,32 30
26,20 24,54 21,57 16,99 15,14 31
25,66 22,59 17,87 15,96 32
23,61 18,75 16,78 33
24,64 19,62 17,60 34
25,66 20,50 18,42 35
21,38 19,24 36
22,96 20,06 37
23,14 20,88 38
24,01 21,70 39
24,89 22,52 40
25,77 23,34 41
24,16 42
24,98 43
25,80 44
For criticalthickness greater than shown above, the requirements shall be according to the formulas for the yall thickness
and grade.
NOTE Critical thicknesses greater than shown in Table C.7 are not applicable for couplings with API threads and are
shown here for information for special applications.

© IS0 2020 - All rights reserved

111


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

ISO 11960:2020(E)

Table C.17 — Longitudinal Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness Minimum
mm longitudinal
absorbed
L80 C90 N80Q, RI5, C110 P110 Q125 enersy
T95 ]
1 2 3 4 5 6 7
16,17 13,61 12,52 10,56 7,55 6,33 41
16,82 14,20 13,08 1167 799 6,74 12
17,47 14,78 13,64 11,59 8,43 7,15 43
18,11 15,37 14,20 12,10 8,87 7,56 44
18,76 15,95 14,76 12,61 9,30 7,97 45
19,41 16,54 15,32 13,12 9,74 8,38 46
20,05 17,13 15,88 13,63 10,18 8,79 47
20,70 17,71 16,44 14,15 10,62 9,20 48
21,35 18,30 17,00 14,66 11,06 9,61 49
21,99 18,88 17,56 15,17 11,50 10,02 50
22,64 19,47 18,11 15,68 11,94 10,43 51
23,29 20,05 18,67 16,19 12;38 10,84 52
23,94 20,64 19,23 16,70 12,82 11,25 53
24,58 21,22 19,79 17,22 13,26 11,66 54
25,23 21,81 20,35 17,73 13,70 12,07 55
25,88 22,31 20,91 18,24 14,13 12,48 56
22,98 21,47 18,75 14,57 12,89 57
23,56 22,03 19,26 15,01 13,30 58
24,15 22,59 19,77 15,45 13,71 59
24,73 23,15 20,29 15,89 14,12 60
25,32 23,70 20,80 16,33 14,53 61
25,90 24,26 21,31 16,77 14,94 62
24,82 21,82 17,21 15,35 63
25,38 22,33 17,65 15,76 64
2594 22,85 18,09 16,17 65
23,36 18,53 16,58 66
23,87 18,96 16,99 67
24,38 19,40 17,40 68
24,89 19,84 17,61 69
25,40 20,28 18,22 70
For critical thickness greater than shown above, the requirements shall be according to the formulas for the wall thickness
and grade.
NOTE  Critical thicknesses greater than shown in C.7 are not applicable for couplings with API threads and are shown
here for information for special applications.
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Table C.18 — Transverse Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum
mm transverse
absorbed
N80, L80 Cc90 R95, T95 C110 P110 Q125 ene]rgy
1 2 3 4 5 6 7
11,59 9,11 8,09 — — — 14
13,12 10,48 9,38 — — — 15
14,66 11,84 10,67 — — — 16
16,19 13,21 11,97 — — — 17
17,73 14,57 13,26 — — — 18
19,26 15,94 14,56 — — — 19
20,80 17,30 15,85 10,31 12,24 6,13 20
22,33 18,67 17,14 11,33 13,36 6,95 21
23,87 20,03 18,44 12,35 14,48 777 22
25,40 21,40 19,73 13,38 15,60 8,59 23
22,76 21,02 14,40 16,72 9,41 24
15,42 17,83 10,23 25
16,45 18,95 11,04 26
17,47 20,07 11,86 27
18,50 21,19 12,68 28
19,52 22,31 13,50 29
20,54 23,43 14,32 30
21,57 24,54 15,14 31
22,59 25,66 15,96 32
23,61 16,78 33
24,64 17,60 34
25,66 18,42 35
19,24 36
20,06 37
20,88 38
21,70 39
22,52 40
23,34 41
24,16 42
24,98 43
25,80 44

and grade.

applications.

For wall thickness greater than shown above, the requirements shall be according to the formulas for the wall thickness

NOTE  Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special
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Table C.19 — Longitudinal Charpy absorbed energy requirements for pipe

Maximum specified wall thickness Minimum
mm longitudinal
absorbed
N80, L80 Cc90 R95, T95 C110 P110 Q125 ene]rgy
1 2 3 4 5 6 7
10,44 8,09 7,12 — — — 27
11,20 8,77 7,76 — — — 28
11,97 9,45 8,41 — — — 29
12,74 10,14 9,06 — — — 30
13,51 10,82 9,70 — — — 31
14,27 11,50 10,35 — — — 32
15,04 12,18 11,00 — — — 33
15,81 12,87 11,64 — — € 34
16,58 13,55 12,29 — — - 35
17,34 14,23 12,94 — — — 36
18,11 14,91 13,58 — — — 37
18,88 15,60 14,23 — — — 38
19,65 16,28 14,88 — o — 39
20,41 16,96 15,53 — — — 40
21,18 17,64 16,17 10,56 12,52 6,33 41
21,95 18,32 16,82 11,07 13,08 6,74 42
22,72 19,01 17,47 11,59 13,64 7,15 43
23,48 19,69 18,11 12,10 14,20 7,56 44
24,25 20,37 18,76 12,61 14,76 797 45
25,02 21,05 19,41 13,12 15,32 8,38 46
25,79 21,74 20,05 13,63 15,88 8,79 47
22,42 20,70 14,15 16,44 9,20 48
14,66 17,00 9,61 49
15,17 17,56 10,02 50
15,68 18,11 10,43 51
16,19 18,67 10,84 52
16,70 19,23 11,25 53
17,22 19,79 11,66 54
17,73 20,35 12,07 55
18,24 20,91 12,48 56
18,75 21,47 12,89 57
19,26 22,03 13,30 58
19,77 22,59 13,71 59
20,29 23,15 14,12 60
20,80 23,70 14,53 61
21,31 24,26 14,94 62
For wall thicknesses greater than shown above, the requirements shall be according to the formulas for the wall thickness
and grade.
NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special
applications.
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Maximum specified wall thickness Minimum
mm longitudinal
absorbed
energy
N80, L80 C90 R95, T95 C110 P110 Q125 ]

1 2 3 4 5 6 7
21,82 24,82 15,35 63
22,33 25,38 15,76 64
22,85 25,94 16,17 65
23,36 16,58 66
23,87 16,99 67
24,38 17/40 68
24,89 17,81 69
25,40 18,22 70
18,63 71
19,04 72

and grade.

applifations.

For wall thicknesses greater than shown above, the requirements shall be aecording to the formulas for the yall thickness

NOTE  Wall thicknesses greater than those of standard ISO/API pipe are shown here for informatiqn for special
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Table C.20 — Transverse impact specimen size required for quenched and tempered product

Calculated wall thickness required to machine transverse Charpy impact
specimens
Label 1 mm
Full-size %-size 1,-size
1 2 3 4
3-1/2 20,53 18,03 15,53
4 19,09 16,59 14,09
4-t72 18;65 15;55 13;65
5 17,26 14,76 12,26
541/2 16,64 14,14 11,64
6-5/8 15,62 13,12 10,62
7 15,36 12,86 10,36
7-6/8 14,99 12,49 9,99
7-B/4 14,92 12,42 9,92
8-5/8 14,51 12,01 9,51
9-5/8 14,13 11,63 9,13
10}3/4 13,80 11,30 8,80
11{3/4 13,56 1,06 8,56
13t3/8 13,24 10,74 8,24
|6 12,87 10,37 7,87
18t5/8 12,60 10,10 7,60
20 12,49 9,99 7,49
NOTE The pvall thicknesses in columns 2, 3 and 4-that are in excess of the maximum wall thicknesses for ISO/AP] pipe
are for informjation only. The above provides a 0,50 mm inside-wall and a 0,50 mm outside-wall machining allowance

116

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

Table C.21 — Longitudinal impact specimen size required for quenched and tempered product

Calculated wall thickness required to machine longitudinal Charpy impact

specimens
Label 1 mm
Full-size 34-size 12-size
1 2 3 4
1.050 11,97 9,47 6,97
1.315 11,77 9,27 6,77
666 11566 516 6;
1.900 11,52 9,02 6,52
2.063 11,48 8,98 6,48
2-3/8 11,42 8,92 6,42
2-7/8 11,34 8,84 6,34
3-1/2 11,28 8,78 6,2]8
4 11,25 8,75 6,25
4-1/2 11,22 8,72 6,22
5 11,20 8,70 6,20
5-1/2 11,18 8,68 6,18
6-5/8 11,15 8,65 6,155
7 11,14 8,64 6,1¢
7-5/8 11,13 8,63 6,13
7-3/4 11,13 8,63 6,13
8-5/8 11,11 8,61 6,11
9-5/8 11,10 8,60 6,10
10-3/4 11,09 8,59 6,09
11-3/4 11,08 8,58 6,08
13-3/8 11,07 8,57 6,07
16 11,06 8,56 6,06
18-5/8 11,05 8,55 6,0
20 11,05 8,55 6,005

are fi

NOTE

The wallthicknesses in columns 2, 3 and 4 that are in excess of the maximum wall thicknesses for ISO/API pipe
r information only. The above provides a 0,50 mm inside-wall and a 0,50 mm outside-wall machining aljowance.
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Table C.22 — Distance between plates for electric-weld flattening tests

D/t Distance between plates
Grade .
ratio mm
H40 216 0,5xD
<16 D x (0,830-0,020 6 D/t)
J55 216 0,65xD
& 3;93t0 16 D=x(6,980=0,0206D/0)
K55 <3,93 D x (1,104 - 0,051 8 D/t)
N80 Type 1, N80Q? 9to 28 D x (1,074 - 0,019 4 D/t)
L80 Type 1 9to 28 D x (1,074 - 0,019 4 D/t)
R952 9to 28 D x (1,080 - 0,017 8Dt)
P110b All D x (1,086 - 0,016.3-D/t)
Q125b All D x (1,092 50,014 0 D/t)
D is the specified outside diameter of pipe, in millimetres.
tis the specified wall thickness of the pipe, in millimetres.
a  If the flattening test fails at 12 o'clock or 6 o'clock, the-flattening shall continue
until the remaining portion of the specimen fails at the 3 o'clock or 9 o'clock position.
Premature failure at 12 o'clock or 6 o'clock shall not hé'considered basis for rejection.
b See A.5 SR11. Flattening shall be conducted until this distance or until 0,85 x D,
whichever is less, without cracking at any locatiofy!
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Table C.23 — Dimensions and masses for standard casing and for casing threaded with API
round thread and buttress thread

Calculated massc¢

Out- | Nom- . . e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? ; linear | thick- | diam- | diam- | p]ain-
diame- kg
ter mass | ness | eter | eter | epd
T&CP< Round Buttress
l,ill Cdli l.ill Udd
D t d Wpe
1 2 Short| Long RC Scc
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12
4-1/2 | 9.50 | 114,30 | 14,38 | 5,21 [103,88|100,70 | 14,02 | 3,64 | , &< — —
4-1/2 | 10.50 | 114,30 | 15,73 | 5,69 [10292| 99,74 | 15,24 | 3,33\, — 4,53 | (1,12
4-1/2 | 11.60 | 114,30 | 17,38 | 6,35 |101,60| 98,42 | 16,91 | 3,18 | 3,61 | 4,32 | |091
4-1/2 | 13.50 | 114,30 | 19,87 | 7,37 | 99,56 | 96,38 | 1944 (O — | 3,35 | 4,07 | [0,60
4-1/2 | 15.10 | 114,30 | 22,69 | 8,56 | 97,18 | 94,00 | 22,32 | — | 3,53 | 3,64 | [0,24

5 11.50 | 127,00 | 17,19 | 5,59 |115,82|112,64| 16,74 | 4,32 — — —

5 13.00 | 127,00 | 19,69 | 6,43 | 114,14 | 11096 | 19,12 | 4,00 | 4,85 5,38 1,24
5 15.00 | 127,00 | 22,69 | 7,52 |111,964108,78| 22,16 | 3,71 | 4,51 4,99 0,61
5 18.00 | 127,00 | 27,19 | 9,19 |108,62|105,44| 26,70 | — 4,52 | 4,40 0,22
5 21.40 | 127,00 | 32,13 | 11,10 |104,80|101,62| 31,73 | — 3,45 3,76 0,62
5 23.20 | 127,00 | 34,76 | 12,14>{102,72| 99,54 | 34,39 | — 3,15 3,42 0,96
5 24.10 | 127,00 | 36,15 | 1270 |101,60| 98,42 | 35,80 | — 2,99 3,23 | 11,14

5-1/2 | 14.00 | 139,70 | 20,91\ 6,20 |127,30|124,12| 20,41 | 4,60 — — —
5-1/2 | 15.50 | 139,70 | 23,48 | 6,98 |125,74|122,56| 22,85 | 4,36 | 5,26 571 0,87
5-1/2 | 17.00 | 139,70°[~25,72 | 7,72 |124,26|121,08| 25,13 | 4,14 | 5,31 5,41 0,58
5-1/2 | 20.00 | 139,70 | 30,05 | 9,17 |121,36|118,18| 29,52 | — 4,50 | 4,84 | |0,45
5-1/2 | 23.00 4.139,70 | 34,05 | 10,54 |118,62|115,44| 33,57 | — 4,37 | 4,31 0,52
5-1/2 | 2680/ 139,70 | 40,15 | 12,70 | 114,30 111,12 | 39,78 | — — — —
5-1/2 [ 29770 | 139,70 | 44,47 | 14,27 | 111,16 | 10798 | 44,14 | — — — —
5-1/2-{"32.60 | 139,70 | 48,74 | 15,88 | 107,94 | 104,76 | 48,49 | — — — —
5-1y2 | 35.30 | 139,70 | 52,80 | 17,45 |104,80|101,62| 52,61 | — — — —

5-1/2 1 3800 113970 1 5682 | 1005 1101601 9842 | 5668 —

5-1/2 | 40.50 | 139,70 | 60,64 | 20,62 | 98,46 | 95,28 | 60,55 | — — — —
5-1/2 | 43.10 | 139,70 | 64,41 | 22,22 | 95,26 | 92,08 | 64,38 | — — — —
See also Figures D.1, D.2 and D.3.

a  Labels are for information and assistance in ordering.
b Nominal linear masses, threaded and coupled (Col. 4) are shown for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon steels.
The masses shown are therefore not accurate for martensitic chromium steels. A mass correction
factor of 0,989 shall be used.

d  Mass gain or loss due to end finishing. See 8.5.
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Table C.23 (continued)

Calculated mass¢

Out- | Nom- . ] e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? . linear | thick- | diam- | diam- | p]ain-
diame- kg
ter mass | ness | eter | eter | epd
T&Cb:< Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC SccC
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12

6-5/8 | 20.00 | 168,28 | 29,76 | 7,32 |153,64|150,46| 29,06 | 5,58 | 6,23 6,35 0/89
6-5/ 24.00 | 168,28 | 35,72 | 894 |150,40| 14722 | 35,13 | 4,42 | 548 5,52 068
6-5/ 28.00 | 168,28 | 41,67 | 10,59 | 147,10 | 143,92 | 41,18 | — 4,73 4,71\ -0,75
6-5/I 32.00 | 168,28 | 47,62 | 12,06 | 144,16 |140,98 | 46,46 | — 4,73 4,00 | -1,46
7 17.00 | 177,80 | 25,60 | 5,87 |166,06|162,88| 24,89 | 7,61 - — —

42.70 | 177,80 | 63,84 | 15,887|,146,04 | 142,86 | 63,41 | — — — —
46.40 | 177,80 | 69,35 | 1445 |142,90|139,72| 69,01 | — — — —
50.10 | 177,80 | 74,85(] 19,05 | 139,70 |136,52| 74,58 | — — — —
53.60 | 177,80 | 86,21"| 20,62 |136,56|133,38| 7993 | — — — —
57.10 | 177,80 {“85,42 | 22,22 |133,36|130,18 | 85,25 | — — — —
See alko Figures D.1, D2°and D.3.

7 20.00 | 177,80 | 2991 | 691 |163,98|160,80| 29,12 | 6,74 — — —

7 23.00 | 177,80 | 34,67 | 8,05 |161,70 |158,75¢| 33,70 | 6,26/ 7,94 8,28 | 0,58
7 23.00 | 177,80 | 34,67 | 8,05 |161,70 |158,52| 33,70 {6,26 | 7,94 8,28 | 0,58
7 26.00 | 177,80 | 39,14 | 9,19 |159,42|156,24| 38,21\} 5,79 | 7,37 7,65 | -0,54
7 29.00 | 177,80 | 43,60 | 10,36 | 157,08 153,90 | 42,78 | — 6,79 713 | -0,69
7 32.00 | 177,80 | 4792 | 11,51 | 154,78 |152,40%4'47,20 | — 6,23 6,40 | -1,31
7 32.00 | 177,80 | 4792 | 11,51 |154,78|151)60 | 47,20 | — 6,23 6,40 | -1,31
7 35.00 | 177,80 | 52,09 | 12,65 |152,50+ 149,32 | 51,52 | — 5,68 579 | -191
7 38.00 | 177,80 | 56,10 | 13,72 |150;36| 147,18 | 55,52 | — 5,18 524 | -2,47
7

7

7

7

7

a  Labels are forinformation and assistance in ordering.

b Npminal litear masses, threaded and coupled (Col. 4) are shown for information only.

The masses shown are therefore not accurate for martensitic chromium steels. A mass correction
factornof-0,989 shall be used

¢ "I":lle density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon steels.

d  Mass gain or loss due to end finishing. See 8.5.
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Calculated mass*
Out- | Nom- . . e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? ; linear | thick- | diam- | diam- | p]ain-
diame- kg
ter mass | ness | eter | eter | end
T&CP< Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC scc
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12
7-5/8 | 24.00 | 193,68 | 35,72 | 7,62 |178,44|175,26| 3496 | 711 | — € —
7-5/8 | 26.40 | 193,68 | 39,29 | 8,33 | 177,02 |173,84| 38,08 | 6,78 | 8,58 (~9,12 2,59
7-5/8 | 29.70 | 193,68 | 44,20 | 9,52 |174,64|171,46| 43,24 | — | 79D\ 8,38 | [1,84
7-5/8 | 33.70 | 193,68 | 50,15 | 10,92 | 171,84 (168,66 | 49,22 | — 713 7,51 0,98
7-5/8 | 39.00 | 193,68 | 58,04 | 12,70 |168,28| 165,10 | 56,68 | + 6,16 | 6,44 | 0,10
7-5/8 | 42.80 | 193,68 | 63,69 | 14,27 | 165,14 | 161,96 | 63,14 |* — 532 | 550 | 1,03
7-5/8 | 45.30 | 193,68 | 67,41 | 15,11 |163,46|160,28| 66,54 | — | 4,87 | 5,01 | }1,52
7-5/8 | 47.10 | 193,68 | 70,09 | 15,88 | 161,92 | 158,74 6963 | — | 4,48 | 4,57 | }1,96
7-5/8 | 51.20 | 193,68 | 76,19 | 17,45 |158,78|155,60Y 75,84 | — — — —
7-5/8 | 55.30 | 193,68 | 82,30 | 19,05 | 155,58 162,40 | 82,04 | — — — —
7-3/4 | 46.10 | 196,85 | 68,60 | 1511 [166,63 M65,10¢| 67,72 | — — — —
7-3/4 | 46.10 | 196,85 | 68,60 | 15,11 | 166,63 |163,45| 67,72 | — — — —
8-5/8 | 24.00 | 219,08 | 35,72 | 6,71 ~205,66|202,48| 3514 [1093| — — —
8-5/8 | 28.00 | 219,08 | 41,67 | 772 |203,64|200,46| 40,24 (10,07 — — —
8-5/8 | 32.00 | 219,08 | 47,627 ~8,94 |201,20|200,02¢| 46,33 | 9,39 | 12,44 | 12,57 | [2,51
8-5/8 | 32.00 | 219,08 | 47,62. | 894 |201,20|198,02| 46,33 | 9,39 | 12,44 | 12,57 | [2,51
8-5/8 | 36.00 | 219,08 [ 53,57 | 10,16 |198,76|195,58| 52,35 | 8,72 | 11,60 | 11,68 | (1,62
8-5/8 | 40.00 | 219,08+ 59,53 | 11,43 |196,22|193,68¢| 58,53 | — | 10,73 | 10,77 | (0,71
8-5/8 | 40.00 |.219,08 | 59,53 | 11,43 [196,22|193,04| 58,53 | — 10,73 | 10,77 | 10,71
8-5/8 | 44.00]-219,08 | 65,48 | 12,70 |193,68|190,50| 64,64 | — 9,88 | 9,87 0,20
8-5/8 | 4900 | 219,08 | 72,92 | 14,15 |190,78|187,60| 71,51 | — 8,92 8,85 1,21
See als@ Figures D.1, D.2 and D.3.
a _<bLabels are for information and assistance in ordering.
5 *Nominal linear masses, threaded and coupled (Col. 4) are shown for information only.
¢ The density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon steels.
The masses shown are therefore not accurate for martensitic chromium steels. A mass correction
factor of 0,989 shall be used.
d  Mass gain or loss due to end finishing. See 8.5.
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Table C.23 (continued)

Calculated mass¢

Out- | Nom- . ] e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? . linear | thick- | diam- | diam- | p]ain-
diame- kg
ter mass | ness | eter | eter | epd
T&Cb:< Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC SccC
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12

32.30 | 244,48 | 48,07 | 792 |228,60|224,66| 46,20 |11,00| — — ©
36.00 | 244,48 | 53,57 | 894 |226,60|222,63| 51,93 |10,36| 14,48 | 13,87 (2,74
40.00 | 244,48 | 59,53 | 10,03 | 224,40 (222,25¢| 5799 | 9,69 | 13,59 | 129%+ 1,84
40.00 | 244,48 | 59,53 | 10,03 |224,40220,45| 5799 | 9,69 | 13,59 | 12,97 | 1,84

43.50 | 244,48 | 64,74 | 11,05 |222,40|218/41| 63,61 | — | 1278~ 12,15 | 1,01
43.50 | 244,48 | 64.74 | 11,05 |220,40|218,41| 63,61 | — | 12,84f| 12,15 | 1,01
47.00 | 244,48 | 6994 | 11,99 |220,50|216,54| 68,75 | ==¢| 12,03 | 11,39 | 0,25
47.00 | 244,48 | 69,94 | 11,99 |220,50|216,54 | 68,75 {0~ | 12,09 | 11,39 | 0,25
53.50 | 244,48 | 79,62 | 13,84 |216,80|21590¢| 78,72~ — | 10,57 | 992 | -1,22
53.50 | 244,48 | 79,62 | 13,84 |216,80(21590¢| 78,72 | — | 10,63f| 992 | -1,22
53.50 | 244,48 | 79,62 | 13,84 |216,80|212,83178,72 | — | 10,57 | 992 | -1,22
53.50 | 244,48 | 76,62 | 13,84 |216,80|212/83| 78,72 | — | 10,63f| 9,92 | -1,22
58.40 | 244,48 | 86,91 | 15,11 |214,25212,72¢| 8547 | — 9,58 892 | -2,22
58.40 | 244,48 | 86,91 | 15,11 |214;25 (212,72¢| 85,47 | — | 9,65f | 892 | -2,22
58.40 | 244,48 | 8691 | 15,11 |)214,25|210,29 | 8547 | — 9,58 892 | -2,22
58.40 | 244,48 | 86,91 | 15,11 |214,25|210,29| 85,47 | — | 9,65f | 892 | -2,22

59.40 | 244,48 | 88,40.\| 15,47 |213,50(209,58| 87,37 | — — — —
6490 | 244,48 | 96,58 | 17,07 |210,30|206,38| 95,73 | — — — —
70.30 | 244,48 104,62 | 18,64 | 207,20 | 203,23 103,82 | — — — —
75.60 | 244448+ 112,51 | 20,24 |204,00|200,02 | 111,93 | — — — —
See alko Figures D.15D.2 and D.3.

a  Labels arefer/information and assistance in ordering.

b Npminaltinear masses, threaded and coupled (Col. 4) are shown for information only.

¢ The-density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon steels.
The masses shown are therefore not accurate for martensitic chromium steels. A mass correction
factor of 0,989 shall be used.

d  Mass gain or loss due to end finishing. See 8.5.
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Calculated mass*
Out- | Nom- . . e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? ; linear | thick- | diam- | diam- | p]ain-
diame- kg
ter mass | ness | eter | eter | end
T&CP< Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC scc
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12

10-3/4 | 32.75 | 273,05 | 48,74 7,09 |25890|25491| 46,50 |13,94| — € —
10-3/4 | 40.50 | 273,05 | 60,27 | 8,89 |255,30|251,31| 5791 (1191| — 15,38 | [3,03
10-3/4 | 45.50 | 273,05 | 67,71 | 10,16 |252,70(250,82¢| 65,87 |11,00| —£ 14,21 | 11,86
10-3/4 | 45.50 | 273,05 | 67,71 | 10,16 |252,70|248,77| 65,87 (11,00 "+ 14,21 | 1,86
10-3/4 | 51.00 | 273,05 | 7590 | 11,43 |250,20|246,23| 73,75 |10/11 — 13,05 | (0,70
10-3/4 | 51.00 | 273,05 | 75,90 | 11,43 |250,20|246,33| 73,75 J10,16f| — 13,05 | [0,70
10-3/4 | 55.50 | 273,05 | 82,59 | 12,57 | 24790 |244,48¢| 80%5 | 9,30 — 12,01 | 10,34
10-3/4 | 55.50 | 273,05 | 82,59 | 12,57 | 247,90 |244,48¢/(80;75 | 9,35f| — 12,01 | 10,34
10-3/4 | 55.50 | 273,05 | 82,59 | 12,57 | 247,90 | 243,94\ 80,75 | 9,30 — 12,01 | 10,34
10-3/4 | 55.50 | 273,05 | 82,59 | 12,57 | 247,90 | 243,94 | 80,75 | 9,35f| — 12,01 | 10,34
10-3/4 | 60.70 | 273,05 | 90,33 | 13,84 |245,40(241,40| 88,47 | 8,42 — 10,87 —
10-3/4 | 60.70 | 273,05 | 90,33 | 13,84 | 24540 |241,40| 88,47 | 8,47f — 10,87 —
10-3/4 | 65.70 | 273,05 | 97,77 | 15,11(}242,80|238,86| 96,12 | 7,54 — 9,74 —
10-3/4 | 65.70 | 273,05 | 97,77 | 15,41 |242,80238,86| 96,12 | 7,60f — 9,74 —
10-3/4 | 73.20 | 273,05 | 108,93 |y17,07 |238,90|234,95| 107,76 | — — — —
10-3/4 | 79.20 | 273,05 | 11%,86 | 18,64 |235,80|231,80|11695| — — — —
10-3/4 | 85.30 | 273,05.§.126,94 | 20,24 |232,60|228,60|126,19| — — — —
See also Figures D.1, B.2 and D.3.
a  Labels are for.information and assistance in ordering.
b Nominal linear masses, threaded and coupled (Col. 4) are shown for information only.
¢ The density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon §teels.
The masses shown are therefore not accurate for martensitic chromium steels. A mass corrgction
factor-0£'0,989 shall be used.
dA_Mass gain or loss due to end finishing. See 8.5.
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Table C.23 (continued)

Calculated mass*
Out- | Nom- . ] e, mass gain or loss due to
side _1nal W_all In_s1de D_rlft end finishingd
Labels? diame- linear | thick- | diam- | diam- | p]ain- "
ter mass | ness | eter | eter | end g
T&CP< Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC SccC
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12
11-3/4 | 42.00 | 298,45 | 62,50 | 8,46 |281,50(279,40¢| 62,56 |13,27| — — ©
11-3/4 | 42.00 | 298,45 | 62,50 | 8,46 |281,50|277,50| 62,56 |13,27| — — z
11-3/4 | 47.00 | 298,45 | 6994 | 9,52 |279,41|275,44| 67,83 |12,42| — 16,04 —
11-3/4 | 54.00 | 298,45 | 80,36 | 11,05 |276,40|272,39| 78,32 |11,23| — 14,50 —
11-3/4 | 60.00 | 298,45 | 89,29 | 12,42 |273,60|269,88¢| 87,61 |10,17| —¢ 13,12 —
11-3/4 | 60.00 | 298,45 | 89,29 | 12,42 |273,60(269,88¢| 87,61 | 9,77f| %— 13,12 —
11-3/4 | 60.00 | 298,45 | 89,29 | 12,42 |273,60|269,65| 87,61 |10,17| — 13,12 —
11-3/4 | 60.00 | 298,45 | 89,29 | 12,42 |273,60|269,65| 87,61 {9,77f| — 13,12 —
11-3/4 | 65.00 | 298,45 | 96,73 | 13,56 |271,30|269,88¢| 95,27 — — — —
11-3/4 | 65.00 | 298,45 | 96,73 | 13,56 |271,30| 267,36 | 95,27 | — — — —
11-3/4 | 71.00 | 298,45 | 105,66 | 14,78 | 268,90 |264,921103,40| — — — —
13-3/8 | 48.00 | 339,72 | 71,43 | 8,38 |322,96 (31899 | 68,48 |15,04| — — —
13-3/8 | 54.50 | 339,72 | 81,10 | 9,65 |320,42+316,45| 78,55 |13,88| — 1791 —
13-3/8 | 61.00 | 339,72 | 90,78 | 10,92 | 3178831391 | 88,55 |12,74| — 16,44 —
13-3/8 | 68.00 | 339,72 | 101,19 | 12,197|315,34 311,37 | 98,46 |11,61| — 14,97 —
13-3/]8 | 68.00 | 339,72 | 101,19 | 12,19 |315,34|311,37 | 98,46 |11,67f] — 14,97 —
13-3/8 | 72.00 | 339,72 | 107,15(| 13,06 |313,60 (311,15¢|105,21|10,85| — 13,98 —
13-3/]8 | 72.00 | 339,72 | 10%157| 13,06 | 313,60 [311,15¢| 105,21 [1091f] — 13,98 —
13-3/8 | 72.00 | 339,72 (107,15 | 13,06 313,60 |309,63|105,21|10,85| — 13,98 —
13-3/]8 | 72.00 | 33972~ 107,15 | 13,06 |313,60|309,63 | 105,21 [1091f] — 13,98 —
16 65.00 | 406,40 | 96,73 | 9,53 |38740|382,57| 96,73 |18,59| — — —
16 75.005] 406,40 | 111,61 | 11,13 |384,10|379,37 | 108,49 |16,66| — 20,13 —
16 8400 | 406,40 | 125,01 | 12,57 |381,30(376,48|122,09|14,92| — 18,11 —
16 109.00 | 406,40 | 162,21 | 16,66 |373,10|368,30|160,13 | — — — —
18-5/8 | 87.50 | 473,08 | 130,21 | 11,05 [ 450,98 |446,22|125,91 (32,80 — 39,25 —
See also Figures D.1, D.2 and D.3.
a  Labels are for information and assistance in ordering.
b Nominal linear masses, threaded and coupled (Col. 4) are shown for information only.
¢ The density of martensitic chromium steel (L80 Type 13Cr) is less than those of carbon steels.
The masses shown are therefore not accurate for martensitic chromium steels. A mass correction
factor of 0,989 shall be used.
d  Mass gain or loss due to end finishing. See 8.5.
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Table C.23 (continued)

Calculated mass¢

T4

Out- | Nom- . . e, mass gain or loss due to
side inal | Wall |Inside | Drift end finishingd
Labels? di linear | thick- | diam- | diam- | p]ain-
iame- kg
ter masbs ness | eter | eter | end
T&CP ¢ Round Buttress
thread thread
D t d Wpe
1 2 Short| Long RC scc
mm kg/m | mm mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12
20 94.00 | 508,00 | 139,89 | 11,13 [485,70|480,97|136,38|20,50| 27,11 | 2478 —
20 94.00 | 508,00 | 139,89 | 11,13 |485,70|480,97 |136,38|20,61| 27,268 (~2778 —
20 | 106.50| 508,00 | 158,49 | 12,70 [482,60|477,82|155,13 |18,22| 24,27 22,00 —
20 | 133.00| 508,00 | 19793 | 16,13 | 475,70 | 470,97 | 195,66 (13,03| 17,84 | 16,02 —

See also Figures D.1, D.2 and D.3.

a  Labels are for information and assistance in ordering.
b Nominal linear masses, threaded and coupled (Col. 4) are shewn for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr¥is less than those of carbon
The masses shown are therefore not accurate for martensitic chromium steels. A mass corr
factor of 0,989 shall be used.

d  Mass gain or loss due to end finishing. See 8.5.

bteels.
bction

ble C.24 — Dimensions and masses for standard tubing and for tubing threaded

non-upset, external upsétand integral tubing connections

with API

Calculated mags*
Out- i i - . i
Labels? side Nomrihal lll;ecear masses- | wall | Inside e, mass gafl'n o;l-jssd due to end
di ’ thick- | diam- | pjain- Inishing
iame-
ter ness | eter | apd kg
1 2 Non-up-| Ext Inte- Non-up- | External ujpset¢ | Inte-
B [ S| e e e S| o
T&C | T&C " lagr Elear
mm kg/m | kg/m | kg/m mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1.05 1.14 | 1.2 — 26,67 1,70 1,79 — 2,87 | 2093 | 1,68 0,09 0,64 — —
1.05 1.48 f 154 — 26,67 | 2,20 2,29 — 391 | 18,85 | 2,19 — 0,60 — —
1.31 1.70 1.80 | 1.72 | 33,40 2,53 2,68 2,56 3,38 | 26,64 | 2,50 0,18 0,64 ,09 0,09
1.31 239 | 2.24 — 33,40 3,26 3,33 — 4,55 | 24,30 | 3,24 — 0,61 — —
1.66 269 24216 3513 3518—35:80—13;66 — 0,09
1.660 | 2.30 | 2.40 | 2.33 | 42,16 3,42 3,57 3,47 3,56 | 35,04 | 3,39 0,36 0,73 — 0,09
1.660 | 3.03 | 3.07 — 42,16 | 4,51 4,57 — 4,85 | 32,46 | 4,46 — 0,68 0,09 —

a

b

c

d

e

See also Figures D.4, D.5 and D.7.

Labels are for information and assistance in ordering.

Nominal linear masses (Col. 6,7 and 8) are shown for information only.

The density of martensitic chromium steel (L80 Type13Cr) is different from carbon steels. The masses shown are therefore not
accurate for martensitic chromium steels. A mass correction factor of 0,989 shall be used.

Mass gain or loss due to end finishing. See 8.5.

The length of the upset may alter the mass gain or loss due to end finishing.

© IS0 2020 - All rights reserved
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Table C.24 (continued)

Calculated mass®
Labels? giltlitc; Nominal lil;sar masses- W_all Iqside e,, mass gafiirlii(;ll'lli(r)lssddue toend
diame- thick- | diam- | pjain- g
ter ness | eter | aopd kg
1 2 Non-up-| Ext Inte- Non-up- | External upset¢ | Inte-
NU EU 1 D ;gt(: u’IPSSzEt j%)l;?llt t d w et Regu- |Special igol;?llt
T&C | T&C " lar clear
mm kg/m | kg/m | kg/m mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1900 | 2.40 — 2.40 | 48,26 — — 3,57 3,18 | 41,90 | 3,54, — — — ,09
1900 | 2.75 2.90 2.76 | 48,26 | 4,09 4,32 4,11 3,68 | 40,90 | 4,05 0,27 091 —€ ,09
1900 | 3.65 3.73 — 48,26 5,43 5,55 — 5,08 | 38,10 | 541 — 0,92 — —
1900 | 4.42 — — 48,26 6,58 — — 6,35 | 35,56 | 6,56 — —7 — —
1.900 | 5.15 — — 48,26 7,66 — — 7,62 | 33,02 | 7,64 — — — —
2.063 | 3.24 — 3.25 52,40 — — 4,84 3,96 | 44,48 | 4,73 — — — ,09
2.063 | 4.50 — — 52,40 — — — 572 | 40,96 | 6,58 < — — —
2-3/8 | 4.00 — — 60,32 595 — — 4,24 | 51,84 | 5,86 0,73 — — —
2-3/8 | 4.60 4.70 —_ 60,32 6,85 6,99 —_ 4,83 | 50,66 | 66X 0,73 1,81 1,34 —
2-3/8 | 5.80 5.95 — 60,32 8,63 8,85 — 6,45 | 47,42 (8,57 0,64 1,63 1,16 —
2-3/8 | 6.60 — — 60,32 9,82 — — 7,49 | 45,34\ 9,76 — — — —
2-3/8 | 7.35 7.45 — 60,32 | 10,94 | 11,09 — 8,53 | 43,26 | 10,89 — — — —
2-7/8 | 6.40|| 6.50 — 73,02 9,52 9,67 — 5,514 62,00 | 9,17 1,45 2,54 1,71 —
2-7/8 | 7.80 790 — 73,02 | 11,61 | 11,76 — 7,61 | 59,00 | 11,41 | 1,27 2,63 1,78 —
2-7/8 | 8.60[ | 8.70 — 73,02 | 12,80 | 12,95 — 7,82 | 57,38 | 12,57 | 1,18 2,27 1,43 —
2-7/8 | 9.35 9.45 — 73,02 | 1391 | 14,06 - 8,64 | 54,74 | 13,72 — — — —
2-7/8 | 10.50 — — 73,02 | 15,63 — — 996 | 53,10 | 15,49 — — — —
2-7/8 | 11.50) — — 73,02 | 1711 — — 11,18 | 50,66 | 17,05 — — — —
3-1/2 | 7.70 — — 88,90 | 11,46 — — 549 | 7792 | 11,29 | 2,45 — — —
3-1/2 | 9.20 9.30 — 8890 | 13,69)| 13,84 — 6,45 | 76,00 | 13,12 | 2,27 4,17 2,45 —
3-1/2 | 10.20 — — 88,90 ,{~15718 — — 7,34 | 74,22 | 14,76 | 2,18 — — —
3-1/2 | 12.7Q¢ | 12.95 — 88,901 1890 | 19,27 — 9,52 | 69,86 | 18,64 | 1,81 3,72 2,00 —
3-1/2 | 14.30 — —_ 88,90 | 21,28 — —_ 10,92 | 67,06 | 21,00 —_ —_ —_ —
3-1/2 | 15.50 — — 88,90 | 23,07 — — 12,09 | 64,72 | 22,90 — — — —
3-1/2 | 17.00f — Y 88,90 | 25,30 — — 13,46 | 61,98 | 25,04 — — — —
4 9.50 — — 101,60 | 14,14 — — 574 | 90,12 | 13,57 2,81 — — —
4 10.701 | 100 — 101,60 — 16,37 — 6,65 | 88,30 | 15,57 — 4,81 — —
4 13.2 — — 10160 | 19 A4 — — 838 13484 (1927 — — — —
4 16.10 — — 101,60 | 23,96 — — 10,54 | 80,52 | 23,67 — — — —
4 18.90 — — 101,60 | 28,13 — — 12,70 | 76,20 | 27,84 — — — —
4 22.20 — — 101,60 | 33,04 — — 15,49 | 70,62 | 32,89 — — — —
See also Figures D.4,D.5 and D.7.
a  Labels are for information and assistance in ordering.
b Nominal linear masses (Col. 6,7 and 8) are shown for information only.
¢ The density of martensitic chromium steel (L80 Typel3Cr) is different from carbon steels. The masses shown are therefore not
accurate for martensitic chromium steels. A mass correction factor of 0,989 shall be used.
d  Mass gain or loss due to end finishing. See 8.5.
¢ Thelength of the upset may alter the mass gain or loss due to end finishing.
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Calculated mass¢

e

d  Mass gain or loss due to end finishing. See 8.5.

he length of the upset may alter the mass gain or loss due-tg'end finishing.

Out- i i ~ i .
Labels? side Nominal lutlﬁar masses Wa" In_s1de e,, mass gaflirrlli(;ll'lli(:lssd due to end
diame- thick- | diam- | pjain- g
ter ness | eter | aopd kg
1 2 Non-up-| Ext Inte- Non-up- | External upset¢ | Inte-
NU EU 1 D 'Ii;t: u'II');Et jg(;?llt t d w et Regu- |Special j%)l;?llt
T&C | T&C e lagr f:)lear
mm kg/m | kg/m | kg/m mm mm | kg/m
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
4-1/p | 12.60 | 12.75 — 114,30 | 18,75 | 18,97 — 6,88 [100,54| 18,23 | 2,72 599 — —
4-1/p | 15.20 — — 114,30 | 22,62 — — 8,56 | 97,18 | 22,32 — - — —
4-1/2 | 17.00 — — 114,30 | 25,30 — — 9,65 | 95,00 | 24,90 — — — —
4-1/P | 18.90 —_ —_ 114,30 | 28,13 — —_ 10,92 | 92,46 | 27,84 — — — —
4-1/p | 21.50 — — 114,30 | 32,00 — — 12,70 | 88,90 | 31,82 — — — —
4-1/p | 23.70 — — 114,30 | 35,27 — — 14,22 | 85,86 | 35,10 — — — —
4-1/p | 26.10 — — 114,30 | 38,84 — — 16,00 | 82,30 | 38,79 — — — —
See also Figures D.4, D.5 and D.7.
a  Ifabels are for information and assistance in ordering.
b Nominal linear masses (Col. 6,7 and 8) are shown for information only.
¢ The density of martensitic chromium steel (L80 Type13Cr) is differentfirom carbon steels. The masses shown arje therefore not
accurnjate for martensitic chromium steels. A mass correction factor of 0,989 shall be used.
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Table C.25 — External upset tubing dimensions for API connections, all Grades except Grades

than specified.

STEETSTO

therefore not accurate for chromium steels. A mass correction factor of 0,989 shall be used.

€110 and Q125
) Upset
Outside diam- Nl(;:::::l . . Length fl_'om Length f:::rllgetlllld
Labels? eter mass Outside diam- | end of pipe fr_om end of of pipe to
threaded eter¢ to startof |pipe to end start of
D and cobu- D, taperd e of tapere pipe body
pled Lo, L, L
mm mm
1 2 mm kg/m 11,59 0 mm r;n;i
0 -25,4
1 2 3 4 5 6 7 8
1.050 1.20 26,67 1,79 33,40 60,32 — —
1.050 1.54 26,67 2,29 33,40 60,32 NC —
1.315 1.80 33,40 2,68 37,31 63,50 — —
1.315 2.24 33,40 3,33 37,31 63,50 — —
1.660 2.40 42,16 3,57 46,02 66,68 — —
1.660 3.07 42,16 4,57 46,02 66,68 — —
1.900 290 48,26 4,32 53,19 68,26 — —
1900 3.73 48,26 5,55 53,19 68,26 — —
2-3/8 4.70 60,32 6,99 65,89 101,60 152,40 254,00
2-3/8 5.95 60,32 8,85 65(89 101,60 152,40 254,00
2-3/8 7.45 60,32 11,09 65,89 101,60 152,40 254,00
2-7/8 6.50 73,02 9,67 78,59 107,95 158,75 260,85
2-7/8 790 73,02 11,76 78,59 107,95 158,75 260,85
2-7/8 8.70 73,02 12,95 78,59 107,95 158,75 260,85
2-7/8 9.45 73,02 14,06 78,59 107,95 158,75 260,85
3-1/2 9.30 88,90 13,84 95,25 114,30 165,10 266,70
3-1/2 12.95 88,90 19,27 95,25 114,30 165,10 266,70
4 11.00 101,60 16,37 107,95 114,30 165,10 266,70
4-1/2 12.75 114730 18,97 120,65 120,65 171,45 273,05
See also Figurles D.5 and/D.6.
NOTE Nomfinal linéarmasses are shown for information only.
a  Labels arg fotr information and assistance in ordering.
b The densiiés—ofmartensitic—chromivm—steels—{180136rare—differentfrom—ecarbon—steels—Fhe—masses-showh are

¢ The minimum outside diameter of upset D, is limited by the minimum length of full-crest threads. See API Spec 5B.

4 For pup joints only, the length tolerance on L, is +101,6 mm to -25,4 mm. The length on L, may be 101,6 mm longer

¢ For extended-length upsets on external upset tubing, add 25,4 mm to the dimensions in columns 6, 7 and 8.
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Table C.26 — Integral tubing connection dimensions for API connections, all Grades except

Grades C110 and Q125
Upset dimensions
Out- Nom- .
. . Pin Box
side inal
Labels diame-| linear |Outside | Inside |Length |Length| Outside |Length| Length | Diam- | Width
ter mass2 | diame- | diam- L of diame- L of taper| eter of |offace
terb eter¢ iu taper ter eu recess
D Il Mg, b
D, djy, my, W, Q
mm mm o o mm o mm
1 - mm Kg/m +1,59 +0,38 min. min. +0,13 min. mm mim min.
0 0 -0,64
1 2 3 4 5 6 7 8 9 10 11 mp 13
1.315 | 1.72 | 33,40 2,56 — 24,64 | 3492 | 6,35 39,37 | 44,45 | 25,40 35J00 0,79
1.6600 | 2.10 | 42,16 3,13 — 33,05 | 38,10 | 6,35 47,75 | 47,62 25,40 43]76 0,79
1.66/0 | 2.33 | 42,16 3,47 — 33,05 | 38,10 | 6,35 4775 | 47,62 | 25,40 43|76 0,79
1900 | 2.40 | 48,26 3,57 — 38,89 | 41,28 | 6,35 53,59 [ 50,80 | 25,40 49)86 0,79
1900 | 2.76 | 48,26 4,11 — 38,89 | 41,28 | 6,35 53,59~ 50,80 | 25,40 49)86 0,79
2.063 | 3.25 | 52,40 4,84 53,19 | 42,47 | 42,86 | 6,35 59,06 | 5398 | 25,40 54|76 0,79

a )

See also Figure D.7.

lominal linear masses, upset and threaded, are shown for inforymation only.

he minimum outside diameter D, is limited by the minimumdength of full-crest threads.

he minimum diameter d,, is limited by the drift test.

See API Spec 5

W

Table C.27— Range lengths

Tolerance 0,076

Dimensipns in metres
Range 1P Range 2P Range 3P
CASING (PE/T&C/SF)
Tqtal range length, inclusive 4,88 to 7,62 7,62 to 10,36 10,36 to 14,63
Maximum length variation within a load? 1,83 1,52 1,83
tubimg AND CASING USED-AS'TUB-
ING([PE/T&C/SF)
Tqtal range length, inclusive 6,10 to 7,32 8,53t09,75 11,58 to 12,80
Maximum length variation within a load? 0,61 0,61 0,61
INTEGRAL TUBING CONNECTIONS (including
1J/PH and IJ/SF)
Tqtalvange length, inclusive 6,10 to 7.92 8,53 to 10,36 11,58 to 13,72
Maximum length variation within a load 0,61 0,61 0,61
PUP JOINTS Lengths 0,61; 0,91; 1,22; 1,83; 2,44; 3,05 and 3,66

a2 Length variation applies to rail car shipment to the point of use and does not apply to order items of less than 18 144 kg
of pipe.

b Length other than those listed may be furnished by agreement between purchaser and manufacturer.
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Table C.28 — Standard drift size

Dimensions in millimetres

Standard drift mandrel size
Product and Label 1 min.
Length Diameter
Casing
<9-5/8 152 d-3,18
29-5/8 to <13-3/8 305 d-397
>13-3/8 305 d-4,76
Tubing P
<2-7/8 1067 d-2,38
>2-7/8 to <8-5/8 1067 d-3,18
>8-5/8 to <10-3/4 1067 d-397

a  Integral-joint tubing shall be tested before upsetting with a drift mandrel as shown,
and shall also be drift tested at the pin end, after upsetting, with a cylindrical“drift mandrel
1067 mm inlength and d;, - 0,38 mm in diameter (see Table C. 26, Col. 6 for ;).

b Casing sizes larger than Label 1: 4-1/2 but smaller than Label 1: 10+3/4 specified by the
purchaser to be used in tubing service shall be marked as specified in‘Clause 11.

Table C.29 — Alternative driftsize

Pipe outside Nominal linear Alternative drift mandrel size
Labells diameter mass T&C mm
D min.

1 2 mm kg/m Length Diameter

1 2 3 4 5 6

7 23.00 177,80 34,67 152 158,75

7 32.00 177,80 4792 152 152,40
7-3/4 46.10 196,85 68,60 152 165,10
8-5/8 32.00 219,08 47,62 152 200,02
8-5/8 40.00 219,08 59,53 152 193,68
9-5/8 40.00 244748 59,53 305 222,25
9-5/8 53.50 244,48 79,62 305 215,90
9-5/8 58.40 244,48 86,91 305 212,72
10-3/4 45,50 273,05 67,71 305 250,82
10-3/4 55.50 273,05 82,59 305 244,48
11-3/4 42.00 298,45 62,50 305 279,40
11-3/4 60.00 298,45 89,29 305 269,88
11-3/4 65.00 298,45 96,73 305 269,88
13-3/8 72.00 339,72 107,15 305 311,15
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Table C.30 — Maximum permissible depth of linear imperfections

Depth as % of specified wall thickness

Grade - - - -
External imperfections Internal imperfections
H40 - J55 - K55 - N80Q o o
L80 - R95 - P110 to A.8 SR16 12,5% 12,5%
€90 -T95-C110 - P110 - Q125 5% 5%
N80 Type 1 10 % 10 %
P110 to A.8 SR16 and A.2 SR2 5% 5%
Table C.31 — Upset products — Maximum permissible depth of imperfectiops
Surface Depth | Measurementnotes
A Integral joint and external upset tubing (see Figures D.5 and D.7)
A.1 |All surfaces of upset and 12,5%t Percentage of specifiedpipe body wall thickress ¢; for
upset run-out interval, 12509 non-linear imperfections; for all pipe
except as stated below P %t € . .
504t Percentage of specifiéd pipe body wall thickness t; for
linear
imperfections; for all Grades except Grades CP0, T95,
C110 and Q125 pipe
Percentage of specified pipe body wall thickress ¢; for
linear
imperfections; for Grades C90, T95, P110 and|/Q125 pipe
A.2 The minimum wall thickness in the upset run-outinterval, and the maximum combined effect ¢f coincident
internal and external imperfections in all areas, shall not total less than 87,5 % of the specified wall thickness.
B Integral tubing connections (see Figure D.7)
B.1 |Box end external surface 0,25'mim From end of pipe to a plane at a distance equal to the
B.2 |Pin end internal surface 0:38 mm Z}f)ggrl)feled minimum dimension L., (Figure D.T) from end
From end of pipe to a plane at a distance equdl to the
specified minimum dimension L;,, (Figure D.7) from end
of pipe.
For Grades C90 and T95, the maximum perm|ssible depth
for linear imperfections shall be 5 % of the sgecified pipe
body wall thickness.
B.3 Upset underfill'in the upset run-out intervals shall not be considered a defect unless the remaining wall
thickness (at'the upset underfill) is less than 87,5 % of the specified pipe body wall thickness.
© IS0 2020 - All rights reserved 131
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Table C.32 — API round-thread casing coupling — Dimensions, tolerances and masses

a  Thesize

b All Grade
¢ GradeQ1

d  Tolerancd

on diameter of recess, Qsfor.all Grades :

P5 — Tolerance on outside diameter W: +1 % but not greater than

+0,79 mm
0 .

+3,18
-1,59

mm.

5 except Grade Q125 — Tolerance on eutside diameter W: 1 % but not greater than + 3,18 mm.

esignation for the coupling is the same.as the size designation for the pipe on which the coupling is used.

Sizea Minimum length Mass
. dtameter o of recess | bearing face =
Label 1 d(i):ltrf:ti:r Whie Short Long 0 b Short | Long
D Ny, Ny,
mm mm mm mm

1 2 3 4 5 6 7 8 9
4-1/2 +14-36 3335 15875 +7%86 +16;68 14 524 506
5 127,00 147,32 165,10 196,85 129,38 7,14 6,43 7,86
5-1/2 139,70 160,02 171,45 203,20 142,08 6,35 7,34 892
6-5/8 168,28 187,71 184,15 222,25 170,66 6,35 9,12 11434
7 177,80 200,03 184,15 228,60 180,18 794 10,88 13,92
7-5/8 193,70 215,90 190,50 234,95 197,64 5,56 12,16 15,63
8-5/8 219,08 244,48 196,85 254,00 223,04 6,35 15,62 21,67
9-5/8 244,48 269,88 196,85 266,70 248,44 6,35 17,85 25,45

10-3/4 273,05 298,45 203,20 — 277,02 6,35 20,58 1+

11-3/4 298,45 323,85 203,20 — 302,42 6,35 22,43 +

13-3/8 339,72 365,12 203,20 — 343,69 5,56 25,42 +

16 406,40 431,80 228,60 — 411,96 5,56 34,33 +

18-5/8 473,08 508,00 228,60 - 478,63 5,56 53,33 +
20 508,00 533,40 228,60 292,10 513,56 5,56 42,81 56,98

See also Figuiles D.1 and D.2.
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Table C.33 — API buttress thread casing coupling — Dimensions, tolerances and masses

Size? Outside diameter . . . Mass
Minimum | Diameter of | Width of kg
Label 1 d(i):;?; (ti :r Regular dgg : ;:1 acled ler;/gth countzrbore bearlr;g face Special
L Regular | clear-
D wee w, ance
mm mm mm mm mm mm

1 2 3 4 5 6 7 8 9
4-1f2 11436 3335 3,82 22542 1786 635 6789 3,48
R 127,00 147,32 136,52 231,78 130,56 7,14 8,88 4,00
5-1/2 139,70 160,02 149,22 234,95 143,26 7,14 9,30 4,47
6-3/8 168,28 187,71 177,80 244,48 171,83 6,35 11,01 5,65
Y 177,80 200,03 187,32 254,00 181,36 794 13.98 6,28
7-5/8 193,68 215,90 206,38 263,52 197,23 794 15,82 9,29
8-5/8 219,08 244,48 231,78 269,88 222,63 9,52 20,86 10,80
9-5/8 244,48 269,88 257,18 269,88 248,03 9,52 23,16 12,02
10-B/4 | 273,05 298,45 285,75 269,88 276561 9,52 25,74 13,39

11-8/4 | 298,45 323,85 — 269,88 302,01 9,52 28,03 —

13-8/8 | 339,72 365,12 — 269,88 343,28 9,52 31,77 —

1p 406,40 431,80 — 269,88 410,31 9,52 40,28 —

18-5/8 | 473,08 508,00 — 269,88 476,99 9,52 62,68 —

2p 508,00 533,40 — 269,88 511,91 9,52 50,10 —

See allso Figure D.3.

a  The size designation for the coupling is the'same as the size designation for the pipe on which the coupling is used.

¢ (rade Q125 : Tolerance on outsidé)diameter W: £ 1 % but not greater than

d  All Grades except Grade Q125-— Tolerance on outside diameter W_:

+0,79

~0,40 mm.

+3,18
-1,59

mm.

b All Grades except Grade Q125 : Tolerance on outside diameter W: +1 % but not greater than +3,18 mm.
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Table C.34 — API non-upset tubing coupling — Dimensions, tolerances and masses

Size? Maximum
. Outside Minimum Diameter of Width of bearing face
(_)“tSlde diameter length recess bearing face diameter, Mass
Label 1 | diameter special bevel
D wh Ny, Q b B¢
mm mm mm mm mm mm kg
1 2 3 4 5 6 7 8
1.050 26,67 33,35 80,96 28,27 1,59 30,00 0,23
1.315 53,40 42,16 82,50 55,00 2,36 57,60 0]38
1.660 42,16 52,17 88,90 43,76 3,18 47,17 0}59
1.900 48,26 55,88 95,25 49,86 1,59 52,07 0}56
2-3/8 60,32 73,02 107,95 61,93 4,76 66,68 1428
2-7/8 73,02 88,90 130,18 74,63 4,76 80,98 2|34
3-1/2 88,90 107,95 142,88 90,50 4,76 98,42 3171
4 101,60 120,65 146,05 103,20 4,76 111,12 4135
4-1/2 114,30 132,08 155,58 115,90 4,76 123,19 4189
See also Figyre D.4.
a (;Fhe size[designation for the coupling is the same as the size designation for the pipe on which the coupling is
used.
b Toleranck on outside diameter W: +1 %.

Table (.35 — API external-upset tubing couplihg’— Dimensions, tolerances and massesg

Maximugn bearing Mass
$ize* | Outside diameter | ) Width face diameter kg
| um ]| torer |Ofbear i1
Label 1 | dfame- | | clear. | ISOBth | recess |G| Py | Special || Speal
ter ance special
bevel ance ance
D wb Wie N, Q b
mm mm mm mm mm mm mm mm
1 2 3 4 5 6 7 8 9 10 i
1.050 46,67 42,16 — 82,55 35,00 2,38 37,80 — 0,38 -
1.315 33,40 48,26 — 88,90 38,89 2,38 42,77 — 0,57 -T-
1.660 42016 55,88 — 95,25 47,63 3,18 50,95 — 0,68 -
1.900 48,26 63,50 — 98,42 54,76 3,18 58,34 — 0,84 —
2-3/8 60,32 77,80 73,91 123,82 67,46 3,97 71,83 69,90 1,55 1,07
2-7/8 73,02 93,17 87,88 133,35 | 80,16 5,56 85,88 83,24 2,40 1,55
3-1/2 88,90 114,30 106,17 | 146,05 | 96,85 6,35 104,78 100,71 4,10 2,38
4 101,60 | 127,00 — 152,40 | 109,55 6,35 117,48 — 4,82 —
4-1/2 114,30 | 141,30 — 158,75 | 122,25 6,35 130,96 — 6,05 —
See also Figure D.5.
a2 The size designation for the coupling is the same as the size designation for the pipe on which the coupling is used.
b Tolerance on outside diameter W: 1 %.
¢ Tolerance on outside diameter W,: +0,38 mm.

134 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

Table C.36 — Permissible depth of external imperfections on coupling

Grades H40, J55, K55, N80 all types, R95, L80 Grades C90, T95, C110
all types and P110 and Q125
Coupling for Label 1 l[),its and round- Grip marks and g:&;’};‘?gg;’_gﬁ&?m
ottom gouges sharp-bottom gouges gouges, grip marks
1 2 3 4 5
Tubing [<3-1/2 0,76 0,64 0,76
>3-1/2to<4-1/2 1,14 0,76 0,89
<6-5/8 0,89 0,76 0,7
Casing? (26-5/8to < 7-5/8 1,14 1,02 0,89
>7-5/8 1,52 1,02 0,89
2 Ihcludes casing used as tubing.
Table C.37 — Frequency of tensile tests — Casing and tubing
Grade Label 1 Maxi;num _number of Number of tepts
piecesinalot per lot per heat
1 2 3 4 5

H4(, K55, |<6-5/8 4002 b 1 1

J55 N80 [56.5/g 2002:b 1 1

all kypes
R95 <4-1/2 200a.b 2¢ 1

>4-1/2 1002 b 2¢ 1

L80[Type 1 [<4-1/2 200ab 2¢ 1
L80 13Cr |<4-1/2 200b.d 2¢ —

C90, T95 |<4-1/2 200b.d 1 —

L80[Type 1 (>4-1/2 100 b 2¢ 1

L8(Q 13Cr |>4-1/2 100b.d 2¢ —

C90, T95 |>4-1/2 100b.d 1 —
110  |Allsizes 100b.d 1 —
P110 <6-5/8 2002 b 1 1

26-5/8 100ab
Q125 |Allsizes d 3¢
For a|l Grades except Grade Q125 multiple-length seamless pipe, a length shall be considered as all of the secfions cut from
a parficular multiple length, provided the pipe receives no additional heat treatment after being cut into indiyidual lengths.
NOT Table includes casing used as tubing.
a eeJ0.2.1.
b See10.4.2.

¢ See 10.4.3. When more than one test is required, the test specimens shall be from different lengths.

d  See10.2.2.
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Table C.38 — Frequency of tensile tests — Coupling stock, coupling material and coupling blanks

Il . Number of tests
- — Maximum number of
ateria ondition when ; ; er lot |perhea
Grade Material Condit h pieces in a lot perlot |per heat
heat-treated
1 2 3 4 5 6
H40, J55, K55, N80 |Coupling stock and Coupling stock and
all types and P110 |coupling material coupling material for 2002 1 1b
pipe < Label 1: 4-1/2
Coupling stock and
couplingmaterialfor 1004 1 b
pipe > Label 1: 4-1/2
Coupling blank 400¢ 1 1+
Hot forging Coupling blank 400¢ T 1T
R95,L80 Type 1 |Coupling stock and Coupling stock and
coupling material coupling material for 2002 2d.e 2fe
pipe < Label 1: 4-1/2
Coupling stock and
coupling material for 1002 2d.e 2fe
pipe > Label 1: 4-1/2
Coupling blank 400¢ 2e +
Hot forging Coupling blank 400¢ 2¢ 1
L80 13(r Coupling stock and Coupling stock and
coupling material coupling material for 2004 2de +
pipe < Label 1: 4-1/2
Coupling stock and
coupling material for 1004 2d.e +
pipe > Label1: 4-1/2
Coupling/blank 400¢ 2e +
Hot forging Coupling blank 400¢ 2¢e +
Coupling stock and Coupling stock and
coupling material coupling material for 1b 1 +
pipe Label 1: All sizes
: . _ . C
€90 and T95 Coupling blank Label 1: <9-5/8: 50 " 1
Label 1: = 9-5/8: 30¢
Label 1: <9-5/8: 50¢
Hot forging Coupling blank 1 1+
Label 1: 2 9-5/8: 30¢
C110 and Q125 |Ceupling stock and Coupling stock and cou-
coupling material pling material for pipe 1b 1 T
Label 1: All sizes
Label 1: <9-5/8: 50¢
Coupling blank 1 —
Label 1: = 9-5/8: 30¢

a  Seel0.2.1.
b Approximately 50 % from each end.
¢ Seel0.2.3.
4 See10.2.2.

¢ When more than one testis required, the test specimens shall be from different lengths.
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Maximum number of

Number of tests

Grade Material and heat treatment condition? . .
piecesinalot per lot |per heat
1 2 3 4 5 6
H40, ]55, K55, N80 |: Full-length standard tubing or casing from |Label 1: < 6-5/8: 400 1 1
all types one or more heats Label 1: > 6-5/8: 200
P110 : Full-length standard tubing or casing from |Label 1: < 6-5/8: 200 1 1
one or more heats Label 1: = 6-5/8: 100
H40[]55, K55, N80 [Thick-wall mechanical tube or bar stockTrom |Label 1: <4-1/2: 200 T 1
all types, P110 |a single heat Label 1: > 4-1/2: 100
Heat-treated in |Batch heat treatment 100 pup joints or 1 —
individual 400 accessory material
}:eng.ths or hot Heat-treated in sequential |In accordance with 1 —
orgings loads or continuous heat 10.2.3
treatment
R95, Full-length standard tubing or casing from Label 1:'<4-1/2: 200 2ah 2ab
80 Type1  |On€Ormore heats Labeld: > 4-1/2: 100
Thick-wall mechanical tube or bar stock from [Label 1: < 4-1/2: 200 2ah 2ab
asingle heat Label 1: > 4-1/2: 100
Heat-treated in  |Batch heat treatment 100 pup joints or 2b —
individual 400 accessory material
lfenths or hot Heat-treated in sequential |In accordance with 2b —
orgings loads or continttous heat 10.2.3
treatment
L80 13Cr Full-length standard tubinger casing from Label 1: < 4-1/2: 200 224 —
one or more heats Label 1: > 4-1/2: 100
Thick-wall mechanicadl tube or bar stock from |Label 1: <4-1/2: 200 2ah —
asingle heat Label 1: > 4-1/2: 100
Heat-treatedsin |Batch heat treatment 100 pup joints or 2b —
individual 400 accessory material
lfeng_ths or hot Heat-treated in sequential |In accordance with 2b —
OFgIngs loads or continuous heat 10.2.3
treatment
(490 and T95 Full-length standard tubing or casing from Label 1: < 4-1/2: 200 1 —
one or more heats Label 1: > 4-1/2: 100
Thick-wall mechanical tube or bar stock from |1 12 —
a single heat
Heat-treated iIn |[Batch heat treatment Label 1: < 9-5/6: 50°¢ I —
individual
lengths or hot Label 1: 2 9-5/8: 30¢
forgings Heat-treated in sequential |Label 1: <9-5/8: 50¢ 1 —
loads or continuous heat Label 1: = 9-5/8: 30¢
treatment
a  Approximately 50 % from each end.
b When more than one test is required, the test specimens shall be from different lengths.
¢ Eachlot shall be from the same heat of steel for Grades, L80 13Cr, C90, T95, C110 and Q125. See 10.2.3.
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Table C.39 (continued)

i Number of tests
Grade Material and heat treatment condition? Max1¥num _number of
piecesinalot per lot |per heat
1 2 3 4 5 6
C110 and Q125 |Full-length standard tubing or casing from In accordance with 3ab —
one or more heats 10.2.3
Thick-wall mechanical tube or bar stock from |1 12 —
a single heat
Heat-treated in |Batch heat treatment Label 1: <9-5/8: 50¢ 1 —
tatvidoat
lengths or hot Label 1: 2 9-5/8: 30¢
forgings Heat-treated in sequential Label 1: <9-5/8: 50¢ 1 +—
loads or continuous heat Label 1: > 9-5/8: 30¢
treatment
a2 Approximately 50 % from each end.
b When mofre than one test is required, the test specimens shall be from different lengths.
¢ Each lot shall be from the same heat of steel for Grades, L80 13Cr, C90, T95, C110 and Q125=~S¢€e 10.2.3.
Table C.40 — Frequency of hardness testing
Num- | Maximum number
Grade Material 222 t(;f of piecen a lot Type of test Locatidn
per lot
1 2 3 4 5 6
Label 1: < 4-1/2 2a 200bc Through- | Body tenfile
) ) wall, test
Pipe, coupling 1 quadrant es
stock, coupling -
material Label 1: > 4-1/2 22 100b.c Through- Body tensile
wall, test
1 quadrant
Coupling blanks or hot forgings 22 Heat-treat lot Through- | Coupling blank
or 400 coupling wall, tensile test
blanksb: ¢ 1 quadrant
Grade, L80 Batch heat treat- A 100 pup joints or Through- | Pup joint gr ac-
ment (method a, 400 accessory wall, cessory tensile
. 10.2.3) materialbe 1 quadrant test
Pup joints.and
accessopy\mnate- |Heat-treated in 2a Lot (see 10.2)bc Through- | Pup joint dr ac-
rial (héat4reat- [sequentialloads wall, cessory tepsile
edifmindividual |(methodb, 1 quadrant test
lengths) 10.2.3)
Continuous heat 2a Lot (cnn 10 7)b.C Thvnngh_ an Jinir\i‘ r ac-
treatment (meth- wall, cessory tensile
odc, 10.2.3) 1 quadrant test

a

b

C

d

Lots which include more than one heat shall have two hardness tests from each heat. When more than one test is
required, the test specimens shall be from different lengths.

The lengths tested shall be selected randomly and represent the start and end of the heat treatment cycle.

Each lot shall be from the same heat of steel for Grades, L80 13Cr, C90, T95 and Q125.

One upset approximately 50 % from each end if both ends are upset.

When more than one test is required, the test specimens shall be from different lengths.

1

38
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Table C.40 (continued)
Num- | Maximum number
Grade Material l:z: t(;f of piecesina lot Type of test Location
per lot
1 2 3 4 5 6
As-quenched product 1 Each production Through- | Design area of
run or heat treat- wall, greatest thick-
ment practice 4 quadrants ness
Non-upset pipe 1 Each length Through- | Approx.50 %
wall, from each end
1 quadrant
1 Each length Surface Pipe body and
- HRCor ne upsetd
HBW
Upset pipe 1 20¢ Through- Dne upset
wall,
4 quadrants
C% baq[‘e955 1 Label 1: <4-1/2:200| Through- | Pipe body ten-
’ Label 1;54-1/2: 100|,, W3l sile test
4 quadrants
Coupling blanks, |Tube-length heat 2¢ Edch length Through- | One from each
coupling stock, treatment wall, end
coupling material, 4 quadrants
pup joints and.ac- Individual heat 1 Each piece Surface Each piece
cessory material |¢/oatment - HRCor
HBW
1 Label 1: <9-5/8: 50¢| Through- From a piece
) ) wall, with the
Label 1: 2 9-5/8: 30 4 quadrants | highest surface
hardness num-
ber in the lot

H
d  Qne upset approximately 50 % from each end if both ends are upset.
V

Vhen more thah/ne test is required, the test specimens shall be from different lengths.

a2 [Jots which include more than one-heat shall have two hardness tests from each heat. When more thfan one test is
required, the test specimens shall be from different lengths.

b The lengths tested shall be-selected randomly and represent the start and end of the heat treatment cyclg.

ach lot shall be from the'same heat of steel for Grades, L80 13Cr, C90, T95 and Q125.
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Table C.40 (continued)

Num-

Maximum number

Grade Material l;zz t(;f of pieces in a lot Type of test Location
per lot
1 2 3 4 5 6
As-quenched product 1 Each production Through | Design area of
run or heat treat- wall, 4 greatest thick-
ment practice quadrants ness
Non-upset pipe 2 One from each end | Through Each end of
wall, 1 each piefce
quadrant
Coupling blanks, |Tube length heat 2e Each length Through | Ore from ¢ach
coupling stock, |treatment wall, 4 end
coupling mate- quadrants
rial, pup joints Individual heat 1 Each pi Sur Each pi
11 piece ur ach pielce
Grade C110||and accessory treatment faceyHRC or
material HBW
1 Label 1: <9-5/8: 50¢ [ Through- From a piece
Label 1: 29-5/8; 3pc | "Wall with
4 quadrants| the highest
surface
hardness jum-
ber
in the lot
Casing 3e Lot (see 10.2)b.c Through- Pipe bodly
wall,
1 quadrant
Coupling blanks, |Tube-length heat 1 Each length Through- | Approx. 50 %
coupling stock, treatment wall, from each|end
Grade Q125 coupling material, 1 quadrant
rade i
pup joints and_ac- Individualheat 1 Each piece Surface Each piece
cessory material |iiaatmént _HRC or
HBW
1 Label 1: <9-5/8: 50¢| Through- | Randomly se-
) . wall, lected pi¢ce
Label 1: = 9-5/8: 30¢ 1 quadrant

a  Lots whid
required, the

b Thelengt
¢ Eachlots

h include mere\than one heat shall have two hardness tests from each heat. When more than one t

est specingens shall be from different lengths.

hs testedsshall be selected randomly and represent the start and end of the heat treatment cycle.

hall be from the same heat of steel for Grades, L80 13Cr, C90, T95 and Q125.

est is

d  Oneupse

approximmately 509 fromeacirend if botirendsare upset.

¢ When more than one test is required, the test specimens shall be from different lengths.

140

© IS0 2020 - All rights reserved



https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

Table C.41 — Frequency of flattening tests

Casing and tubing
Grade Type of heat treatment Number of tests
1 2 | 3 4
Non-full-body As described in footnote a
H40, ]55, K55, < Label 1: 4-1/2 Same as non-full-body heat-treated or 1

N80 all types, L80
Type 1, R95, P110 Full-body, full-length

per lot of 100 lengths or less

Same as non-full-body heat-tre

Ao b
> Label 1: 4-1/2 per lot of 20 lengths or less

atedor 1

Q12

g

I

1 on each end of each lengthro

All A.5 SR11]

pipe [see

a

the 0

Two
posi

The

When a weld stop condition occurs during production of a multiple length, flattening tests with the weld at thle 90° position
(J° position shall be made from the crop end resulting from each side of the weld stop, and may be subs

and

inter

90° position: the weld is positioned at 3 o’clock or at 9 o’clock. 0° position: the weld is positioned at 6 o’clock of at 12 o’clock.

b

]

t

I

he leading end of the first pipe of each coil shall have two test specimens flattened: one in the 902 posit
P position.

Lest specimens shall be flattened from an intermediate pipe of each coil: one in the 90%/position and|
on.

tfrailing end of the last pipe of each coil shall have two test specimens flattened: one in the 90° position and one in the
0° pofsition.

mediate flattening tests.

Includes casing used as tubing.

on and one in

one in the 0°

ituted for the

© IS0 2020 - All rights reserved
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Table C.41 (continued)

Casing and tubing

Pup joints

Maximum number

Grade Type of heat treatment of pieces in a lot Number of tests
perlot | per heat
1 2 3 4 5 6
) Batch heat-treated 100 pup joints

Treated after cutting -
H40, ]55, K55 tolength Continuously
N80 all type, L80 heat-treated 1 !
Type 1' R95’ P110 Treated before Cutting < Label 1: 4'1/2 200 lengths

to length > Label 1: 4-1/2 b 100 lengths

Q125

All

1,eneach end df
each length of pipe

the 0° position.

position.

0° position.

b Includes

asing used as tubing.

When a weld gtop condition occurs during production of a multiple length, flattening tests with the weld at the 90° po
and 0° positidn shall be made from the crop end resulting from each side of the weld stop, and may be substituted fgr the
intermediate flattening tests.

a2 Theleadihg end of the first pipe of each coil shall have two test specimens flattened: one in the 90° position and gne in
Two test spedimens shall be flattened from an intermediate pipe of each coil: one in theé:90° position and one in the 0°

The trailing epd of the last pipe of each coil shall have two test specimens flattened ore in the 90° position and one in the

ition

90° position: the weld is positioned at 3 o’clock or at 9 o’clock. 0° position:'the weld is positioned at 6 o’clock or at 12 o’¢lock.
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Table C.42 — Summary of NDE methods for seamless pipe, coupling stock, the body of welded
pipe and accessory material (in accordance with 10.15.11)

Visual Wall . Flux Eddy Magnetic
. . . Ultrasonic R
Product Grade inspection | thickness . . leakage current particle in-
cpr o inspection . > . . .
(see 10.14) | verification inspection | inspection | spection?
1 2 3 4 5 6 7 8
H40, J55, R N A A A A
K55
N80 all R R A A A A
. types, L80,
Pipe RO5
P110 R R A A NA
C90, T95, R R C B B B
C110,Q125
H40, J55, R NA N N N N
. K55,
Coupling
stock and | N80 all R R A A A A
accegsory | tYPeS, L80,
matdrial |R95 P110,
€90, T95,
C110,Q125
Key
N: noft required
R: required
A: one method or any combination of methods shallbeused
B: at Jeast one method shall be used in addition teultrasonic inspection to inspect the outside surface
C: ulgrasonic inspection shall be used to inspegct the outside and inside surface
NA: rot applicable
a2 MPI is permitted for end-area inspection. MPI is permitted for pipe-body outside-surface inspection i combination
with pther methods of pipe body inspection. MPI is permitted for coupling stock outside surface inspection. (oupling stock

receiying full-length MPI doeS™net require full-length wall thickness verification, however, mechanical
meadqurement of each end istequired.

vall thickness
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Table C.43 — Acceptance (inspection) levels

External imperfections

Internal imperfections

Material Grade Longitudi- | Trans- | Oblique | Longitudi- | Oblique
ransverse
nal verse nal
1 2 3 4 5 6 7 8
U3/F3/E3/ . — U3/F3/E3/ . —
N80 Type 1 13 13
120,]55, K55, N80Q, | U4/F4/E4/ — = U4/F4/E4] — ]
180, R95 L4 L4
U4/F4/E4/ |U4/F4/E4/ — U4/F4/E4/ | U4/F4/E4/ —
D
110 to A.8 SR16 L4 L4 L4 L4
$110 U2/F2/E2/ | U2/F2/ — U2/F2/E2/ | U2/F2JE2/ —
L2 E2/L2 L2 L2
Pipe bod P110 to A.8 SR16 U2/F2/E2/ | U2/F2/ — U2/F2/E2/ |(U2/F2/E2/ —
Pebody 1and A.2 SR2 L2 E2/L2 L2 L2
UT U2/F2/E2/ | U2/F2/ — U2/F2/E2/ | U2/F2/E2/ —
125 L2 E2/L2 L2 L2
2nd meth- | U2/F2/E2/ | U2/F2/ — —
od L2 E2/L2
UT U2/F2/E2/ | U2/F2/ |U2/F2/E2)| U2/F2/E2/ | U2/F2/E2/| U2/¥2/
[90, T95, L2 E2/L2 L2 L2 L2 E2/[.2
110, 2nd U2/F2/E2/ | U2/F2/ — o o —
method L2 E2/L2
Coupling |All grades except U2/F2/E2/ | U2/F2/ — N N —
stockand |(110 L2 E2/k2
accessory | | U2/F2/E2/ | U2JF2/ — U3/F3/E3/ | U3/F3/E3/ —
material |90, T95, C110 L2 82/1.2 13 L3
U2/F2/E2/ — U2/F2/E2/ —
110, Q125 L2 N L2 N
Weld seam | All other grades U3/1133/E3/ N o U3/FL33/E3/ N ]
All other grades to U2/F2/E2/ N — U2/F2/E2/ N —
A.2 (SR2) L2 L2
N: not requirdd
Ux/Fx/Ex/Lx forrespond+to(the acceptance (inspection) level.
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Acceptance Notch depth? Notch length Notch width Radially drilled hole
(inspection) max. max. at full depth max. diameter?
level
% mm mm mm
1 2 3 4 5
U2/F2/E2/L2 5 50 1 1,6
U3/F3/E3/L3 10 50 1 3,2
J4/F4/E4/L4 12,5 50 1 3,2
NOTE  See Figure D.16.

a  Ipepth as a percent of specified wall thickness. The depth tolerance shall be +15 % of the calcuylated notcl

minijnum notch depth of 0,3 mm * 0,05 mm.

b Trilled hole diameter (through the pipe wall) shall be based on the drill bit size.

h depth with a

Table C.45 — Size of stamp markings

Product Label 1 Marking height
mm
Pipe <4-1/2 4,8
24-1/2 6,4
Coupling For pipe sizes <4<1/2 6,4
For pipe sizes 2441/2 to <7-5/8 9,5
For pipe'sizes 27-5/8 12,7

Table €/46 — Grade colour codes

Grade | Grade Number and colour of bands . COIOUI'_(S) for couplings
type for product? with length 21,8 m Entire coupling Band(s)b<
1 2 3 4 5

H40 None orblack band at the manufacturer’s option None Same|as for pipe

J55 tub- One bright green Bright green None
ing

J55 ¢as- One bright green Bright green Orje white
ing
K45 Two bright green Bright green None
NgO 1 Onered Red None
N80 Q One red, one bright green Red Green
R95 One brown Brown None
L80 1 One red, one brown Red One brown
L80 13Cr One red, one brown, one yellow None One yellow
C90 One purple Purple None
T95 One silver Silver None

b Special-clearance couplings shall also have a black band.

¢ Seal-ring couplings shall also have a blue band.

a  In the case of coupling material, unless otherwise specified on the purchase agreement, the manufacturer's internal
requirements shall govern.
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Table C.46 (continued)
Grade Number and colour of bands Colour(s) for couplings
Grade . - -
type for producta with length 21,8 m Entire Coupllng Band(s)b,c
1 2 3 4 5

C110 One white, two brown White Two brown

P110 One white White None

Q125 One orange Orange None

a2  In the case of coupling material, unless otherwise specified on the purchase agreement, the manufacturer's internal
requirements shall govern.

b Special-clearance couplings shall also have a black band.

¢ Seal-ring|couplings shall also have a blue band.

Table C.47 — Thread type markings

Thread type Marked symbol
Short round SC
Long round LC
Buttress BC
Non-upset NU
External upset EU
Integral joint I

Table C.48 — Marking requirements and sequence

Stencil and/or stamp marking requirements
Grades H40, J55, Grades L80 all All
K55, N80 all types, types, C90, T95, Grades
. Mark/or R95 and P110 C110 and Q125 11
Marking sequence b
mbol Couplling
Couplings Couplings
. . stockland
Pipe and ac- Pipe and ac-
. . acceslsory
cessories cessories -
material
1 2 3 4 5 6 7 §
Manufadturer’s name ormark Coneaa » DorP DorP P P P
ISO 11940 [SO11960| DorP DorP P P P
Date of manufactuxe as in 11.1.8. Currea » DorP DorP P p Iy
NOTE See 11.4 forrbmandatory colour code requirements.
a2 D indicates optlonal (dle) stampmg (for location see 11.2. 3) P indicates a requirement for (paint) stencilling (for

location see 113 :)) Additioratmar mug TS per Tittedas >pcuucu T HEES-
b Ablank space, «...... », indicates information to be filled in.
¢ Stamp marking shall conform to the requirements of 11.2.5.

d  Pipe can be identified as manufactured to SI units by the marked hydro-test pressure which will be less than 100 (MPa),
while the pressure marked for pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly
identify the units used for CVN markings, which shall be in the same unit system as the pressure markings.

¢ "A" when tested using Method A (smooth tensile), "B" when tested using Method B (bent beam), "D" when tested using
Method D (DCB).

f For Grade C110 only, “DA” when tested using a test solution other than ANSI/NACE TM0177-2016 Test Solution A.
g  See Table C.47 for thread type markings.
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Marking sequence

Mark or
symbolP

Stencil and/or stamp marking requirements?

Grades H40, J55,
K55, N80 all types,
R95 and P110

Grades L80 all
types, C90, T95,
C110 and Q125

All
Grades

Pipe

Couplings
and ac-
cessories

Pipe

Couplings
and ac-
cessories

Coupling
stock and
accessory

material

1 2

5

7

8

Inthreaded pipe or special end-fin-
sh, if applicable (place symbol after
pecification marking):

[T

+ Unthreaded pipe either upset or
non-upset;

+ Pipe with special end-finish
threaded by the pipe mill or
processor;

+ Couplings threaded with special
end-finish;

+ Coupling stock.

PE

SF

DorP

DorP

DorP,

Jize designation (fill in Label 1
designation from column 1 of
Table C.1 or C.2)

pecified diameter for coupling stock
nd other products with no mass

Nass designation (fill in Label 2

q
designation
)\
designation from Table C.1 or C.2)

§pecified wall thickness for coupling
dtock and other products with np
1nass designation

DorP

See 11.4 for mandatory ¢olour code requirements.

b Ablank space, « ...« », andicates information to be filled in.

¢ Ytamp marking'strall conform to the requirements of 11.2.5.

NOTI
a indicates optional (die] stamping (for location see 11.2.3); P indicates a requirement for (paint) s
locatjon see 11.3). Additionalmarking is permitted as specified in 11.1.9.

d  Ripe can belidentified as manufactured to SI units by the marked hydro-test pressure which will be less th
whilg¢ the pressure marked for pipe manufactured to USC units will be over 1 000 (psi). This information is y
identfify thewnits used for CVN markings, which shall be in the same unit system as the pressure markings.

e "MWSwhen tested using Method A (smooth tensile), "B" when tested using Method B (bent beam), "D" whe

Method D(DEBT:

g  See Table C.47 for thread type markings.

f For Grade C110 only, “DA” when tested using a test solution other than ANSI/NACE TM0177-2016 Test Solution A.

tencilling (for

an 100 (MPa),
sed to clearly

h tested using
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Table C.48 (continued)
Stencil and/or stamp marking requirements?
Grades H40, J55, Grades L80 all Al
K55, N80 all types, types, C90, T95, Grades
. Mark or R95 and P110 C110 and Q125
Marking sequence bolb
Symbo . . Coupling
Couplings Couplings
. . stock and
Pipe and ac- Pipe and ac-
- . |accessory
cessories cessories .
material
1 2 3 4 5 6 7 8
6 |Grade offproduct:
— H40 H
— J55 J
— K55 K
— N80 Type 1 N1
— N80( NQ
— R95 R
— L80 Type 1l L
— L80 Type 13Cr L13
— C90 Type 1 €90
— T95 Type 1 T95
— C110 C110
— P110 P
— Q125 Type 1 Q
All grad¢ designations DorP DorP P P P
7 |Sulfide dracking test €
— C90 Type 1 AyBorD
— T95 Type 1 A,BorD P P P
— C110 A,Dor
DAf
All test thethod designations
8 |Reduced|alternative impact test tem-
peraturg, if applicable=Fill in spec-
ified test temperature for full-size «..»C P P P P
specimefs, in¢luding + symbol
and °C
NOTE See 11.4for mandatory colour code requirements.

a D indicates optional (die) stamping (for location see 11.2.3); P indicates a requirement for (paint) stencilling (for
location see 11.3). Additional marking is permitted as specified in 11.1.9.

b Ablank space, «...... », indicates information to be filled in.
¢ Stamp marking shall conform to the requirements of 11.2.5.

d  Pipe can be identified as manufactured to Sl units by the marked hydro-test pressure which will be less than 100 (MPa),
while the pressure marked for pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly
identify the units used for CVN markings, which shall be in the same unit system as the pressure markings.

¢ "A" when tested using Method A (smooth tensile), "B" when tested using Method B (bent beam), "D" when tested using
Method D (DCB).

f For Grade C110 only, “DA” when tested using a test solution other than ANSI/NACE TM0177-2016 Test Solution A.
g  See Table C.47 for thread type markings.
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Table C.48 (continued)
Stencil and/or stamp marking requirements?
Grades H40, J55, Grades L80 all All
K55, N80 all types, types, C90, T95, Grades
. Mark or R95 and P110 C110 and Q125
Marking sequence bolb
Symbo . . Coupling
Couplings Couplings
. . stock and
Pipe and ac- Pipe and ac-
- . accessory
cessories cessories .
material
1 2 3 4 5 6 7 8
9 [feat treatment, if applicable:
+ J55 or K55 normalized Z P P
+ J55 or K55 normalized & tempered| N&T
10 | Process of manufacture:
+ Seamless
+ Electric-welded
All designations E DorP P
11 |§upplementary requirements, if
dpplicable:
1+ A.2SR2 S2 P P
+ A.3 SR (fill in type) S9Q«..» P
1+ A7SR13 S13 DorP P
+ A.8 SR16 (fill in minimum S16«...»C P P
full-size energy absorption
requirement, in joules, and test
temperature including + symbol
and °C)
1+ A9SR22 S22 P D P D
+ A.13SR41 S41 P P P P P
+ A.19 SR47 AH P P
12 | Hydrostatic test pressured
fill in the actual test pressure, in MPa)
All designations P« » P P
13 | Type of threadyif-applicable oo » 8 P P P P
NOTE  See 114for mandatory colour code requirements.
a b indieates optional (die) stamping (for location see 11.2.3); P indicates a requirement for (paint) sfencilling (for
locatjon seetl1.3). Additional marking is permitted as specified in 11.1.9.
b A blank space, «..... », indicates information to be filled in.

¢ Stamp marking shall conform to the requirements of 11.2.5.

d  Pipe can beidentified as manufactured to SI units by the marked hydro-test pressure which will be less than 100 (MPa),
while the pressure marked for pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly
identify the units used for CVN markings, which shall be in the same unit system as the pressure markings.

e "A" when tested using Method A (smooth tensile), "B" when tested using Method B (bent beam), "D" when tested using
Method D (DCB).

f For Grade C110 only, “DA” when tested using a test solution other than ANSI/NACE TM0177-2016 Test Solution A.
8  See Table C.47 for thread type markings.
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Table C.48 (continued)
Stencil and/or stamp marking requirements?
Grades H40, J55, Grades L80 all Al
K55, N80 all types, types, C90, T95, Grades
. Mark or R95 and P110 C110 and Q125
Marking sequence bolb
Symbo . . Coupling
Couplings Couplings
. . stock and
Pipe and ac- Pipe and ac-
- . |accessory
cessories cessories .
material
1 2 3 4 5 6 7 8
14 Full-lenith drift test, if applicable:
— Stanpdard (casing or tubing) D
— Altdrnative (casing or tubing) DA« ....»
whdre
«» is the size of the alternative
driff
— Forasing specified for tubing DT42
seryice and drift-tested in
accqrdance with 8.10
All designations P P
15 |Serializgtion of Grades C90, T95, C110 D¢or P D¢or P P
and Q12p
16 |Tin plating of couplings, if applicable T p P
17 |Couplings H40, ]55 and K55 only vis- v p
ually inspected

NOTE

while the pre

Method D (DJB).

b A blank space, «

See 11.4 for mandatory colour code requirements.

..... », indicates information to be-filled in.

g  See Table|C.47 for threadtype markings.

¢ Stamp mdrking shall conform to the requirements of 11.2.5.

a2 D indicatpes optional (die) stamping (for location see 11.2.3); P indicates a requirement for (paint) stencilling (for
location see 1Jl.3). Additional marking is permitted as specified in 11.1.9.

d  Pipe can e identified as manufactured te-SKunits by the marked hydro-test pressure which will be less than 100 (MPa),
sure marked for pipe manufactured to USC units will be over 1 000 (psi). This information is used to clearly
identify the upits used for CVN markings, which shall be in the same unit system as the pressure markings.

¢ "A"when{tested using Method A((sinooth tensile), "B" when tested using Method B (bent beam), "D" when tested pising

f For Gradd C110 only, “DA’-when tested using a test solution other than ANSI/NACE TM0177-2016 Test Solution A.

Table C.49 — Retention of records

Requirement

Subclause reference

150

Chemical properties
Heat analysis

Product analysis

= =
o ©
w
N =
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Table C.49 (continued)

Requirement Subclause reference
Mechanical properties
Heat control tensile tests 10.4.2
Tensile tests on products 7.2,10.4.7
Impact tests on products 7.4,7.5,7.6,10.7
Hardness tests 7.7,7.8,79 and 10.6
Hardenability tests 7.10,10.9
Grain size (Grades C90, T95 and C110) 7.11,10.8
Coupling tests 9.3
Hydrostatic tests
Tester recorder charts 10.12.1
Testing 10.12.1
Manufacturer certification
Results of all required tests (Grade Q125) 133
Sulfide stress-cracking test (Grades C90, T95 214 10.10
and C110)
Calibration Various

Table C.50 — SR11.1 Distance between plates for flattening tests

Distance between plates
Grade D/t ratio max.
mm
P110 All ratios D x (1,086 - 0,016 3 D/t)
Q125 All ratios D = (1,092 -0,014 0 D/¢)

D is the specified-outside diameter of pipe, in millimetres.

tis the specified wall thickness of the pipe, in millimetres.

Table’'C.51 — SR12.1 Inspection lot sample sizes vs. F factor

Sample size F Sample size F
1 2 3 4
3 13,857 16 4,534
4 9,215 18 4,415
5 7564 26 4319
6 6,612 25 4,143
7 6,061 30 4,022
8 5,686 35 3,937
9 5,414 40 3,866
10 5,203 45 3,811
12 4,900 50 3,766
14 4,690 0 3,090
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Table C.52 — SR12.2 Probability of defective product

Probabilty of ane ength being | ettt 01 or TS
defective in a string of 100 products
1/10 0,999 97 (or 100 %)
1/100 0,634 (or 63 %)
1/1 000 0,095 (or 10 %)
1/10 000 0,009 95 (or 1 %)
Table C.53 — SR16.1 Transverse impact specimen size required
Calculated wall thickness required to machine
transverse Charpy impact specimens
Label 1 mm
Full-size %4-size 12-size
1 2 3 4
3-1/2 20,53 18,03 15,53
4 19,09 16,59 14,09
4-1/2 18,05 15,55 13,05
5 17,26 14,76 12,26
5-1/2 16,64 14,14 11,64
6-5/8 15,62 13,12 10,62
7 15,36 12,86 10,36
7-5/8 14,99 12,49 9,99
7-3/4 14,92 12,42 9,92
8-5/8 14,51 12,01 9,51
9-5/8 14,13 11,63 9,13
10-3/4 13,80 11,30 8,80
11-3/4 13,56 11,06 8,56
13-3/8 13,24 10,74 8,24
16 12,87 10,37 7,87
18>5/8 12,60 10,10 7,60
20 12,49 9,99 7,49
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum
wall thicknesses for ISO/API pipe are for information only. The calculated values
in this table pvnnidn a n’l'{ﬂ mm inside-wall and g n,l:n mm outside-wall marhining
allowance.
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Table C.54 — SR16.2 Longitudinal impact specimen size required

Calculated wall thickness required to machine
longitudinal Charpy impact specimens
Label 1 mm
Full-size %-size 1»-size
1 2 3 4
1.050 11,97 9,47 6,97
1.315 11,77 9,27 6,77
1666 11560 ;16 6,60
1.900 11,52 9,02 6,52
2.063 11,48 8,98 6,48
2-3/8 11,42 8,92 6,42
2-7/8 11,34 8,84 6,34
3-1/2 11,28 8,78 6,28
4 11,25 8,75 6,25
4-1/2 11,22 8,72 6,22
5 11,20 8,70 6,20
5-1/2 11,18 8,68 6,18
6-5/8 11,15 8,65 6,15
7 11,14 8,64 6,14
7-5/8 11,13 8,63 6,13
7-3/4 11,13 8,63 6,13
8-5/8 14511 8,61 6,11
9-5/8 11,10 8,60 6,10
10-3/4 11,09 8,59 6,09
11-3/4 11,08 8,58 6,08
13-3/8 11,07 8,57 6,07
16 11,06 8,56 6,06
18-5/8 11,05 8,55 6,05
20 11,05 8,55 6,05
NOTE The wall thicknesses in columns 2, 3 and 4 that are in excess of the maximum
wall thicknesses for ISO/API pipe are for information only. The above provides a
0,50 mm inside-wall and a 0,50 mm outside-wall machining allowance.

Table C.55 — SR16.3 Acceptable size impact specimens and
absorbed energy reduction factor

Test specimen size Specimen dimensions Reduction factor
mm
Full-size 10,0 x 10,0 1,00
34-size 10,0 x 7,5 0,80
-size 10,0 x 5,0 0,55
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Table C.56 — SR16.4 Hierarchy of test specimen orientation and size

Choice Orientation Size
1st Transverse Full-size
2nd Transverse 3-size
3rd Transverse Ys-size
4th Longitudinal Full-size
5th Longitudinal 3-size
6th Longitudinal Y-size

.

[able C.57 — SR16.7 Test temperature reduction for sub-size specimens —

Grades H40, J55 and K55 only

Specimen size SpeCi;iiec(}{ﬁie[;(; wall Temperature reduction
mm mm °C
10,0 x 7,5 >10,0 3
10,0 x 5,0 >10,0 11
10,0 x 5,0 7,510 10,0
10,0 x 5,0 6,7 to 7,4
10,0 x 5,0 6,0to0 6,6

Table C.58 — Enhanced leak resistance SR22.1

. Cou- Approximate Recpm-

(()11.1t51de PHAZ | Power ||enothb start torque mended
iame- ift di- en : 3

Label 1 | Label 2 | Grade? | or D“fttdl oD.reg- | turns & Tin Phos- | thread

ameter. | Cylar min. Ly phate com-
D poynd
w mags©
mm mm mm N mm N-m N-m g

1 2 3 4 5 6 7 8 9 10 1y
4-1/2 [1.60 |]J55,K55 | 114,30 | 98,42 | 133,35 3 82,55 176 294 1p
4-1/2 1.60 |L80,N80|-114,30 | 98,42 | 133,35 3 82,55 168 279 1p
4-1/2 13.50 |L80,N80) 114,30 | 96,38 | 133,35 3 82,55 184 308 1p
4-1/2 1.60 C90 114,30 | 98,42 | 133,35 3 82,55 172 — 1p
4-1/2 13.50 €90 114,30 | 96,38 | 133,35 3 82,55 194 — 1p
4-1/2 [1.60 \|R95, T95| 114,30 | 98,42 | 133,35 3 82,55 176 — 1p
4-1/2 1350 |R95,T95| 114,30 | 96,38 | 133,35 3 82,55 198 — 1p
4-1/2 11.60 P110 | 114,30 | 98,42 | 133,35 3 82,55 176 — 15
4-1/2 13.50 P110 114,30 | 96,38 | 133,35 3 82,55 201 — 15
5 13.00 |[]55,K55| 127,00 | 110,96 | 147,32 3 92,08 157 262 20
5 15.00 |[]55,K55| 127,00 | 108,78 | 147,32 3 92,08 169 282 20

a  L/N80implies L80 Type 1, N80 Typel and N80Q.
b End of pipe to apex of triangle.

d  The alternative size drift (see Table C.29) is shown.

¢ The recommended mass of thread compound shown in this table is for a compound containing metals, including lead
(i.e. former API Bull 5A2) which has a specific gravity of approximately 2. Use of compounds such as described in ISO 13678
or API RP 5A3 requires less mass to achieve an equivalent volume of thread compound. Use of excessive thread compound
may be detrimental to leak resistance.
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. Cou- Approximate Recom-

?i‘il:f:l‘:‘_e | Pling | power ||enethb start torque mended

Label 1 | Label 2 | Grade? | ter l:;llfettg: ODreg- | turns g Tin Phos- threa_d
ular min. Ly phate com

D pound

w mass°®
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
5 15.00 |L80,N80| 127,00 | 108,78 | 147,32 3,5 92,08 222 370 20
k 18.00 (L80,N80| 127,00 | 105,44 | 147,32 3,5 92,08 298 498 20
] 15.00 €90 127,00 | 108,78 | 147,32 3 92,08 268 ¥ 20
] 18.00 €90 127,00 | 105,44 | 147,32 3 92,08 323 — 20
] 15.00 [R95,T95| 127,00 | 108,78 | 147,32 3,5 92,08 274 — 20
K 18.00 [R95,T95| 127,00 | 105,44 | 147,32 3,5 9208 329 — 20
K 15.00 P110 127,00 | 108,78 | 147,32 3,5 92,08 282 — 20
] 18.00 P110 127,00 | 105,44 | 147,32 3,5 92,08 336 — 20
5-1/2 15.50 |]55,K55| 139,70 | 122,56 | 160,02 3 95,25 220 366 25
5-1/2 17.00 |]55,K55| 139,70 | 121,08 | 160,02 3 95,25 260 434 25
5-1/2 17.00 |L80,N80| 139,70 | 121,08 | 160,02 4 95,25 325 542 25
5-1/2 20.00 |L80O,N80| 139,70 | 118,18 | 160,02 4 95,25 370 618 25
5-1/2 17.00 €90 139,70 | 121,08 | 160,02 3 95,25 244 — 25
5-1/2 20.00 €90 139,70 | 118,18 | 160,02 3 95,25 278 — 25
5-1/2 17.00 |R95,T95| 139,70 | 121,08 |\160,02 3,5 95,25 301 — 25
5-1/2 20.00 |R95,T95| 139,70 | 118,180 160,02 3,5 95,25 340 — 25
5-1/2 17.00 P110 139,70 | 121,08 | 160,02 4 95,25 366 — 25
5-1/2 20.00 P110 139,70 ( 118,18 | 160,02 4 95,25 408 — 25
-3/8 20.00 |]J55,K55| 168,28 <| 150,46 | 18771 3 104,78 220 365 30
6-3/8 24.00 |]55,K55| 168,28 | 147,22 | 18771 3 104,78 274 457 30
6-3/8 24.00 |L80,N80|\168,28 | 147,22 | 18771 4 104,78 450 751 30
6-3/8 28.00 |L80,N80| 168,28 | 143,92 | 187,71 4 104,78 525 876 30
6-3/8 32.00 |L80O,N80| 168,28 | 140,98 | 18771 4 104,78 579 965 30
6-3/8 24.00 €90 168,28 | 147,22 | 18771 4 104,78 476 — 30
6-3/8 28.00 €90 168,28 | 143,92 | 18771 4 104,78 553 — 30
6-3/8 32.00 €90 168,28 | 140,98 | 18771 4 104,78 611 — 30
6-3/8 24.00 |R95,T95| 168,28 | 147,22 | 18771 4 104,78 483 — 30
6-1/8 28.00 |R95,T95| 168,28 | 14392 | 18771 4 104,78 557 — 30
6-5/8 32.00 |R95,T95| 168,28 | 140,98 | 18771 4 104,78 614 — 30
6-5/8 24.00 P110 | 168,28 | 147,22 | 18771 4,5 104,78 565 — 30
6-5/8 28.00 P110 | 168,28 | 143,92 | 18771 4,5 104,78 655 — 30
6-5/8 32.00 P110 | 168,28 | 140,98 | 18771 4,5 10478 721 — 30

b End of pipe to apex of triangle.

a  L/N80 implies L80 Type 1, N80 Typel and N80Q.

¢ The recommended mass of thread compound shown in this table is for a compound containing metals, including lead
(i.e. former API Bull 5A2) which has a specific gravity of approximately 2. Use of compounds such as described in ISO 13678
or API RP 5A3 requires less mass to achieve an equivalent volume of thread compound. Use of excessive thread compound
may be detrimental to leak resistance.

d  The alternative size drift (see Table C.29) is shown.
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Table C.58 (continued)

7-5/8 26.40 |L80,N80| 193,68 | 173,84 | 215,90
7-5/8 29.70 |L80,N80| 193,68 |171,46 | 21590
7-5/8 $3.70 |L80,N80| 193,68} 168,66 | 21590 111,12 880 1466
7-5/8 39.00 |L80,N80| 193;68 | 165,10 | 21590 111,12 999 1665
7-5/8 26.40 C90 193,68 | 173,84 | 21590 4,5 111,12 555 —
7-5/8 29.70 C90 193,68 | 171,46 | 21590 4,5 111,12 637 —
7-5/8 33.70 c90 193,68 | 168,66 | 215,90 4,5 111,12 721 —
7-5/8 39.00 €90 193,68 | 165,10 | 215,90 4,5 111,12 813 —
7-5/8 26.40_Y|R95,T95| 193,68 | 173,84 | 215,90 4,5 111,12 565 —
7-5/8 29720 |R95,T95| 193,68 | 17146 | 21590 4,5 11112 645 —

111,12 654 1090
111,12 767 1279

|l |o| Ul

. Cou- Approximate Recom-

(()ilil::rsrllgf’ | Pling | Power | Lonethb start torque mended

Label 1 | Label 2 | Grade?® | ter gll;llittgi'- ODreg- | turns g Tin Phos- threa_d
ular min. Lo phate com

D pound

w mass¢
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
7 23.00 |]J55,K55| 177,80 | 158,52 | 200,03 4 107,95 321 536 35
7 26.00 |]55,K55| 177,80 | 156,24 | 200,03 4 107,95 370 617 3p
7 23.00 |L80,N80| 177,80 | 158,52 | 200,03 55 107,95 561 936 3p
7 16.00 |L80,N80| 177,80 | 156,24 | 200,03 55 107,95 659 1098 3p
7 29.00 |L80,N80| 177,80 | 153,90 | 200,03 55 107,95 736 1226 3p
7 32.00 |L80,N80| 177,80 | 151,61 | 200,03 55 107,95 793 1322 3p
7 23.00 €90 177,80 | 158,52 | 200,03 4,5 107,95 480 — 3p
7 16.00 €90 177,80 | 156,24 | 200,03 4,5 107,95 548 — 3p
7 29.00 €90 177,80 | 153,90 | 200,03 4,5 107,95 609 — 3p
7 32.00 €90 177,80 | 151,61 | 200,03 4,5 10795 663 — 3p
7 23.00 |R95,T95| 177,80 | 158,52 | 200,03 4,5 107,95 489 — 3p
7 26.00 |R95,T95| 177,80 | 156,24 | 200,03 4,5 107,95 556 — 3p
7 29.00 |R95,T95| 177,80 | 153,90 | 200,03 4,5 107,95 617 — 3p
7 32.00 |R95,T95| 177,80 | 151,61 | 200,03 4,5 107,95 670 — 3p
7 26.00 P110 | 177,80 | 156,24 | 200,03 5 107,95 643 — 3p
7 29.00 P110 | 177,80 | 153,90 | 20008 5 107,95 712 — 3p
7 32.00 P110 | 177,80 | 151,61 | 200,03 5 107,95 769 — 3p
7-5/8 16.40 |]55,K55| 193,68 | 173,84 [~215,90 3,5 111,12 331 550 4D
4D
4D
4D
4D
4D
4D
4D
4D
4D
4D

7-5/8 33.70 |R95,T95| 193,68 | 168,66 | 21590 4,5 111,12 728 — 40
7-5/8 39.00 |R95,T95| 193,68 | 165,10 | 215,90 4,5 111,12 818 — 40
7-5/8 29.70 P110 193,68 | 171,46 | 215,90 5 111,12 747 — 40
7-5/8 33.70 P110 193,68 | 168,66 | 21590 5 111,12 841 — 40

a  L/N80 implies L80 Type 1, N80 Typel and N80Q.
b End of pipe to apex of triangle.

¢ The recommended mass of thread compound shown in this table is for a compound containing metals, including lead
(i.e. former API Bull 5A2) which has a specific gravity of approximately 2. Use of compounds such as described in ISO 13678
or API RP 5A3 requires less mass to achieve an equivalent volume of thread compound. Use of excessive thread compound
may be detrimental to leak resistance.

d  The alternative size drift (see Table C.29) is shown.

156 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

Table C.58 (continued)

IS0 11960:2020(E)

. Cou- Approximate Recom-

?i‘il:f:l‘:‘_e | Pling | power ||enethb start torque mended

Label 1 | Label 2 | Grade? | ter l:;llfettg: ODreg- | turns g Tin Phos- threa_d
ular min. Ly phate com

D pound

w mass°®
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
7-5/8 39.00 P110 | 193,68 | 165,10 | 215,90 5 111,12 942 — 40
8-3/8 32.00 |]55,K55| 219,08 | 198,02 | 244,48 3,5 120,65 415 691 50
8-3/8 36.00 |]55,K55| 219,08 | 195,58 | 244,48 3,5 120,65 483 804 50
8-3/8 36.00 [L80,N80| 219,08 | 195,58 | 244,48 55 120,65 832 1388 50
8-3/8 40.00 |L80,N80| 219,08 | 193,04 | 244,48 55 120,65 891 1485 50
8-3/8 44.00 |L80,N80| 219,08 | 190,50 | 244,48 55 120,65 999 1666 50
8-3/8 49.00 |L80,N80| 219,08 | 187,60 | 244,48 55 120,65\ ]) 1079 1798 50
8-3/8 36.00 €90 219,08 | 195,58 | 244,48 4,5 120,65 881 — 50
8-3/8 40.00 €90 219,08 | 193,04 | 244,48 4,5 120,65 980 — 50
-3/8 44.00 C90 219,08 | 190,50 | 244,48 4,5 120,65 | 1070 — 50
8-3/8 49.00 €90 219,08 | 187,60 | 244,48 4,5 120,65 | 1162 — 50
8-3/8 36.00 |R95,T95| 219,08 | 195,58 | 244,48 5 120,65 936 — 50
8-3/8 40.00 |R95,T95| 219,08 | 193,04 | 244,48 5 120,65 | 1047 — 50
8-3/8 44.00 |R95,T95| 219,08 | 190,50 | 244,48 5 120,65 | 1143 — 50
8-3/8 49.00 |R95,T95| 219,08 | 187,60 |\244,48 5 120,65 | 1239 — 50
8-3/8 40.00 P110 | 219,08 | 193,04D)| 244,48 55 120,65 | 1083 — 50
8-3/8 44.00 P110 | 219,08 | 190;50 | 244,48 55 120,65 | 1222 — 50
8-3/8 49.00 P110 | 219,08 ( 187,60 | 244,48 55 120,65 | 1322 — 50
9-3/8 36.00 |]J55,K55| 244,48 .| 222,63 | 269,88 3,5 127,00 533 687 55
9-3/8 40.00 |]J55,K55| 24448 | 220,45 | 269,88 3,5 127,00 595 776 55
9-3/8 40.00 |L80,N80|\244,48 | 220,45 | 269,88 55 127,00 912 1520 55
9-3/8 43.50 |L80,N80| 244,48 | 218,41 | 269,88 55 127,00 | 1040 1733 55
9-3/8 47.00 |L80O)N80| 244,48 | 216,54 | 269,88 55 127,00 | 1116 1859 55
9-3/8 53.50 1180, N80| 244,48 | 215904 | 269,88 55 127,00 | 1251 2087 55
9-3/8 40.00 €90 244,48 | 220,45 | 269,88 5 127,00 915 — 55
9-3/8 43.50 €90 24448 | 21841 | 269,88 5 127,00 999 — 55
9-3/8 47.00 €90 244,48 | 216,54 | 269,88 5 127,00 | 1071 — 55
9-3/8 53.50 €90 24448 | 215904 | 269,88 5 127,00 | 1340 — 55
9-5/8 40.00 |R95,T95| 244,48 | 220,45 | 269,88 55 127,00 | 1033 — 55
9-5/8 43.50 |R95,T95| 244,48 | 218,41 | 269,88 55 127,00 | 1129 — 55
9-5/8 47.00 |R95,T95| 244,48 | 216,54 | 269,88 55 127,00 | 1211 — 55
9-5/8 53.50 |R95,T95| 244,48 | 215904 | 269,88 55 127,00 | 1318 — 55

a

b

C

d

L/N80 implies L80 Type 1, N80 Typel and N80Q.

End of pipe to apex of triangle.

The recommended mass of thread compound shown in this table is for a compound containing metals, including lead
(i.e. former API Bull 5A2) which has a specific gravity of approximately 2. Use of compounds such as described in ISO 13678
or API RP 5A3 requires less mass to achieve an equivalent volume of thread compound. Use of excessive thread compound
may be detrimental to leak resistance.

The alternative size drift (see Table C.29) is shown.
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Table C.58 (continued)

. Cou- Approximate Recom-
(()11_1t51de pling | power || enothb start torque mended
iame- ift di- en :
Label 1 | Label 2 | Grade? | ter Driftdi-| oD reg- | yrns & Tin Phos- | thread
ameter | ylar min. Ly phate com-
D pound
w mass¢
mm mm mm N mm N-m N-m g
1 2 3 4 5 6 7 8 9 10 11
9-5/8 43.50 P110 | 244,48 | 218,41 | 269,88 6 127,00 | 1239 — 55
9-5/8 47.00 P110 | 244,48 | 216,54 | 269,88 6 127,00 | 1326 — 5p
9-5/8 $3.50 P110 | 244,48 | 215909 | 269,88 6 127,00 | 1481 — 5p

a  L/N80 implies L80 Type 1, N80 Typel and N80Q.
b End of pipe to apex of triangle.

¢ The recoinmended mass of thread compound shown in this table is for a compound containing\metals, including lead
(i.e. former ARI Bull 5A2) which has a specific gravity of approximately 2. Use of compounds suclias described in ISO 13678
or API RP 5A3 requires less mass to achieve an equivalent volume of thread compound. Use of’excessive thread compound
may be detrinpental to leak resistance.

d  The alterpative size drift (see Table C.29) is shown.
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Annex D
(normative)

Figures in SI (USC) units

Triangle stamp? \
>

I\

Q

Basic power-tight make-up Hand-tight make-up

QAT
ISYIR S

Figure D.1 — Short round-thréad casing and coupling

Triangle stamp? \{>

N,

“ RWM/«@M,

(=4
S

A 9,52 mm (3/8 in) high equilateral triangle die stamp shall be placéd at a distance of L, + 1,59 nj
from each end of Label 1: 16, 18-5/8 and 20 short round-thread casing in Grades H40, ]55 and K55.
r Table E.23 for pipe dimensions, Table C.32 or Table E.32 for.coupling dimensions and API Spec

AIAL
a4

m (+1/16 in)
bee Table C.23
5Bfor L,.

e

Basid power-tight make-up Hand-tight make-up

QAT
AU S

“ RWM»««NW

S
S

A 9,52 mm (3/8.1n) high equilateral triangle die stamp shall be placed at a distance of L, + 1,59
from each end-of Label 1: 20 long round-thread casing in Grades H40, ]55 and K55. See Table C.23

AL
124

mm (1/16 in)
or Table E.23

Figure D.2 — Long round-thread casing and coupling

or pipe dimensions, Table C.32 or Table E.32 for coupling dimensions and API Spec 5B for L,.
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Dimensions in millimetres (inches) unless otherwise specified

o
S
B\ v
21\ 5
\§7 : f
o
=
SIS Special clearance coupling
Base of triangle stamp" Base of triangle stamp®
9 T
NL |
12 x 45° (3/64 x 45°) |
o
K l |
SN\ | NN
Basic power-tight make-up Hand-tight make-up
Qlls SIS
ISSERSY ISEERSY

a2 On specipl-clearance couplings, the inside and outside edges-of the bearing face shall be broken or rounded. A

10° bevel (both ends) shall be furnished only when specified on the purchase order.

b A952m
each end
coupling

m (3/8 in) high equilateral triangle die-stamp or paint band shall be placed at a distance of Al{from

of

dimensions and API Spec 5B for Al.

buttress casing. See Table C.23 or Table E.23 for pipe dimensions, Table C.33 or Table E.33 for

Figure D.3 — Buttress-thread casing and coupling

160

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

a

T

=
s| &

Q)‘
S Special bevel coupling

Basic power-tight make-up | Hand-tight make-up N
Q= 4=
| ISHERS
a n special bevel couplings, the inside and outside edges of the bearing face shall be broken or rofinded.

NOTH
API Spec 5B for thread details.

Figure D.4 — Non-upsettubing and coupling

© IS0 2020 - All rights reserved
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0

—

@D,

a  On speci

b Upset ry
coupling

¢ See 8.11]

NOTE S¢
coupling dim

o
SIS 2| o @
| 89 S e 8 &
Special bevel coupling Special clearance coupling
| I‘VYL
b |
i 3
RV AN A R
NN NN | R \
L > =
) eu S| s
S| Q Q
S| S © La
Ly

Basic power-tight make-up

Hand“tight make-up

1 for tolerance on outside diameter at a distance L, from end of pipe.

Figure D.5 £ )External-upset tubing and coupling

al bevel couplings and special clearance couplings, the @nside and outside edges of the bearing face
shall be broken or rounded.

n-out interval, not to be confused with b on the-right-hand side of the figure which indicatgs the
bearing face dimension.

e Tables C.24 and C.25 or Tables E.24\and E.25 for pipe dimensions, Table C.35 or Table E.35 for
ensions and API Spec 5B for thread(details.

NOTE

162

+
A
Radius?
Label 1 r
1 (in)
am-fn)
1 2
2-3/8 2,4 (3/32)
2-7/8 2,4 (3/32)
3-1/2 3,2 (1/8)
4-1/2 3,2 (1/8)

a

These dimensions are for reference only and are not
subject to measurement for determining product acceptance.

See API Spec 5B for product acceptance.

Figure D.6 — Rounded nose for external-upset tubing
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o Leu meu
—-
RS2
= m L
o Qﬂ' 5 iy, iu a g
e & 1S S| a =~

NOTE1 Dashed lines indicate power-tight make-up.

NOTE 2  See Tables C.24 and C.26 or Tables E.24 and E.26 for pipe dimensions and API Spec 5B for thread
detaips-

Figure D.7 — Integral-joint tubing
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- _

a) Full-section specimen

A
—\ ] M
|
BI

b) Strip specimen a

e @
I

c) Round bar specimen

Strip specimen Round’bar specimen
Dimension mm (in) mm (in)
D=12,7 (0.500) D =28,9 (0.350)

Gauge length, G 50,8 +0,13 50,8 + 0,13 35,6 +0,13

(2.000 = 0.005) (2.000 + 0.005) (1.400 + 0.005)
Diameter or 38,1 12,7 £ 0,25 89+0,18
width, D (1.500) (0.500 £ 0.010) (0.350 £ 0.007)

approx.
Radius of fillet, 25,4 9,5 6,4
min., R (1.000) (0.375) (0.250)
Length of reduced 57,2 57,2 44,5
section, min., A (2.250) (2.250) (1.750)
a  See 10.4}5 for testing witheut use of suitable curved-face testing grips.

Figure D.8 — Tensile test specimens
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1 3
Key
1 hardness test ring [see Figure D.10 for detail, 6,4 mm (0.25 in) minimum thickness]
2 fensile test specimen
3 impact test samples (See Figure D.11 for detail)
4 ardness test sample [6,4 mm (0.25 in) minimum thickness], to be removed from‘tensile test sample prior to

tlensile test piece preparation
The Hardness test ring shall be removed at mid-length position of individually Heat-treated coupling Hlanks.

Figure D.9 — Typical location of test samples removed from product

2 3

Key

1 irldentation at mid-wall location

2 indentation at outside-wall Tocation
3 indentation at inside-wall location
4  product test block

[}

The outside-wall and inside-wall tests shall be taken between 2,54 mm (0.10 in) and 3,81 mm (0.15 in) from the
applicable surface. An error may result if an indentation is spaced closer than 2% diameters from its centre to
the edge of the specimen or 3 diameters from another indentation measured centre-to-centre.

b The mean hardness number is the average of three Rockwell hardness numbers in the same location.
¢ Rockwell hardness indentation data are called Rockwell hardness numbers.

d  Alternate spacing of rows permitted for thin-wall product.

Figure D.10 — Through-wall hardness test
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Key

1 longitud
2 transver
All impact teq
The notch shi

Key
a  Qutside

nal specimen

be specimen

t specimens shall be 10 mm x 10 mm if possible.
1l be oriented perpendicular to the axis of the tube (normal to the tube surface).

Figure D.11 — Impact test specimen orientation

<135

<135

20,5+

liameter curvature.

Figure D12 — Charpy specimen dimensions

<0,002L

Dimensions in millinjetres

Key

1  tautstring or wire

2 pipe

166

Figure D.13 — Measuring full-length straightness
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Dimensions in millimetres (inches) unless otherwise specified
1,8m (6ft) minimum

1

\
T

1,5m (5ftF

3,18 {0.125)
maximum

DN

Key
1  dtraightline

2 i[’ipe
a ooked end.

Figure D.14 — Measuring end straightness

Manufacturer's 1S0 11960 X1 2-7/8.(er 2.875) 6.5 N1 EP? D
name or mark

Stencil marking [beginning at least 0,641 (2 ft) from either externally threaded end]

Manufacturer's 150 11960 X1 6.5 N1E
name*of mark

Stamp marking — OptionalJwithin approximately 0,3 m (1 ft) of either externally threpded end]

a) EXAMPLE 1 — Tubing Label 1: 2-7/8, Label 2: 6.5, Grade N80 Type 1, electric weld, ext¢rnal upset,
threaded (by the manufacturer) pin-by-pin without couplings

Manufacturer's 1S0 11960 X1¢ UF 2-7/8 (or 2.875) 8.7 LSS2P? D
name or mark

Stencil marking [beginning at least 0,6 m (2 ft) from either end]

yal 1 [anl

bl“‘]n DLI Y h L 1 11 N7/ 1 1 1.0 .7 1LQO 4 1 b 1
CAANTE LL Z— TUDINEg LADTT I, 277/ 0, LADCI Z7 0.7, Ul dUT LOU 1y pPT I, STAIIITSS,; tXteTr11d upset,
plain-end.

Additional requirements include hydrostatic testing to 94,5 MPa (13 700 psi) and inspection to SR2
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Manufacturer's 150 11960 X1¢ UF735C90-1AS s16® P2 D201
name or mark

Stencil marking [beginning at least 0,6 m (2 ft) from either end]

204 (
ZUT )

Stamp marking — Optional [within approximately 0,3 m (1 ft) from either ehd]

c) EXAMBLE 3 — Casing Label 1: 7, Label 2: 35, Grade C90 Type 1, seamless, plain-end, serial num-
ber 201.

Supplementary requirement 16 (SR16) for test at -10 °C (+14 °F). The pipe was'pressure-tested to
69 MPa (10 P00 psi)

Manpfacturer's Manufacturer's
namje or mark 1S0 11960 X1¢ JZV name or mark S0 11960 X1€ |
Stencil marking Stamp marking — Optional

Marking in the centre of the coupling may be
stamped in either the longitudinal or transverse
direction.

d) EXAMPLE 4 — Tubing coupling for)Label 1; 2-7/8, Grade |55, normalized upset (or non-upset) fub-
ing, only visjual inspection required
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1 2

- \

»

Manufacturer's
name or mark
IS0 11960 X1€ P

Manufacturer's
name or mark 150 11960 X1€ 53.5 P2 E

Stamp marking [beginning not less than 0,6 m (2 ft) from the coupling]

Markj

T Z .
o« \ \
Y
Manufacturer's Manufacturer's
150" 181(:31;;(1)1?{1]<C PT name or mark 1S0 11960 X1 9-5/8 (or 9.625) 53.5 PES16° P BCDN

Stencil marking — Optional [within approximately 0,3 m (1(ft) from the couplin

ing in the centre of the coupling may be in either the longitudimal or transverse direct

e) EXAMPLE 5 — Buttress casing with coupling: Label 1: 9¢5/8, Label 2: 53.5, Grade P1

weld

; supplementary requirements are SR11 and SR16 for test at -18 °C (0 °F) and 215,9 mi
drift test. Coupling is tin-plated

gl

lon.

10, electric
m (8.500 in)

Threader's
name or mark SO 11960 X4$, 2-3/8 (or 2.375) NU P?

Stencil marking (adjacent to the threads)

Threader stencil marking shall be placed’adjacent to the threads and is in addition to mark

by other pipe manufacturers.

f) EXAMPLE 6 — Threader: Label 1: 2-3/8, Label 2: 4, Grade J55 non-upset thread, and hy|

ly tested'to alternative test pressure of 43,5 MPa (6 300 psi)

oupling

pipe

a  [xpress pressure in megapascals for pipe manufactured to SI units and in pounds per square

anufactured to USC units.

xpress'the CVN requirements in joules and the temperature in degrees Celsius for pipe manu
nits,'and in foot-pounds and degrees Fahrenheit for pipe manufactured to USC units.

ing applied

drostatical-

inch for pipe

factured to SI

t is a generic

example and will not change with subsequent editions of this International Standard document. “1” is used for
the first calendar quarter in which the markings of Clause 11 are completed.

d  Express alternative drift diameter in millimetres for pipe manufactured to SI units and in inches for pipe
manufactured to USC units.

Figure D.15 — Examples of marking requirements and sequence for manufacturers and

© ISO

threaders using Clause 11 and Table C.48 or E.48
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N

a) Notch — Inner surface a
A

N

b) Notch — Outer surface a

& :

c) Drilled hole

170

© ISO 2020 - All rights reserved


https://standardsiso.com/api/?name=9f52e7ed44a86b12a66fef7c3a7b535b

IS0 11960:2020(E)

[a
d) Flat bottomed hole

Key
A otch width
B otch depth
C ole diameter
D 90 % * 1,5 % of the specified minimum wall thickness
a

Notch length:
+ for eddy current, 38,10 mm (1.5 in) maximum total length;
— for ultrasonic, 50,80 mm (2 in) maximum at full depth;

— for diverted flux, the length of notch shall be as required by the equipment design to provide areproducible
ignal when the reference standard is passed through the equipment at the inspection-line speed for the pipe
eing inspected. Three passes through the equipment shall bé carried out to ensure reproducibiljty.

oo 1

Figure D.16 — Reference indicators
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Dimensions in millimetres (inches)

A A
B B
< R0,38 (0.015) R0,38 (0.015)
27004
g | — S7Qea _ g
4]
J R Q2
S
F
Coupling dimensions Ring dimensions
mm (in) mm (in)
8 Round cas- Outside E F
ing Label 1 diameter A B 4 D 40,25 +0,34
3,2 +0,13 0,25 +0,38 0 0
(£0.125) (x0.005) (x0.010) (£0.015) +0,010 +0,01l5

(™) 1 G™°T)

1 2 3 4 5 6 7 8
4-1/2 114,30 34,9 (1.375) 4,78 (0,188) | 114,63 (4.513) | 115,27 (4.538) | 2,54 (0.100) 3,96 (0.156)
5 127,00 38,1 (1.500) 4,78 (0.188) 127,13 (5.005) 127,76 (5.030) 2,54 (0.100) 3,96 (0.156)
5-1/2 139,70 38,1 (1.500) 4,78 (0.188) 139,83 (5.505) | 140,46 (5.530) 2,54 (0.100) 3,96 (0.156)
6-5/8 168,28 44,5 (1.750) 4,78 (0.188) | 168,00 (6.614) | 168,63 (6.639) | 2,54 (0.100) 3,96 (0.156)
7 177,80 44,5 (17750) 4,78 (0.188) 177,52 (6.989) 178,16 (7.014) 2,54 (0.100) 3,96 (0.156)
7-5/8 193,68 4%,5+01.750) 4,78 (0.188) 193,29 (7.610) 193,93 (7.635) 2,54 (0.100) 3,96 (0.156)
8-5/8 219,09 47,6 (1.875) 4,78 (0.188) 218,52 (8.603) | 219,15 (8.628) 2,54 (0.100) 3,96 (0.156)
9-5/8 244,48 47,6 (1.875) 4,78 (0.188) 243,92 (9.603) | 244,55 (9.628) 2,54 (0.100) 3,96 (0.156)
10-3/4 27305 44,5 (1.750) 4,78 (0.188) | 272,67 (10.735) | 273,30 (10.760) | 2,54 (0.100) 3,96 (0.156)
11-3/4 298,45 47,6 (1.875) 4,78 (0.188) | 297,89 (11.728) | 298,53 (11.753) | 2,54 (0.100) 3,96 (0.156)
13-3/8 339,72 57,2 (2.250) 4,78(0.188) | 338,56 (13.329) | 339,19 (13.354) | 2,54 (0.100) 3,96 (0.156)
16 406,40 69,9 (2.750) 4,78 (0.188) | 404,44 (15.923) | 405,08 (15.948) | 2,54 (0.100) 3,96 (0.156)
18-5/8 473,08 69,9 (2.750) 4,78 (0.188) | 471,12 (18.548) | 471,75 (18.573) | 2,54 (0.100) 3,96 (0.156)
20 508,00 69,9 (2.750) 4,78 (0.188) | 506,04 (19.923) | 506,68 (19.948) | 2,54 (0.100) 3,96 (0.156)

a2 Angle optional. Seal ring groove and thread pitch diameter shall be concentric within 0,51 mm (0.020 in) of

indicated thread run-out.

Figure D.17 — SR13.1 Seal-ring coupling and non-metallic ring for round-thread casing
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Dimensions in millimetres (inches)

IS0 11960:2020(E)

A A
B B
< R0,38 {0.015) R0,38 (0.015)
\7003
S
JE N Q
1S3
F
Coupling dimensions Ring dimensions
mm (in) mm (in)
Buktress Outside E F
casingLabel1| diameter A B ¢ D 40,25 40,38
+3,2 +0,13 +0,25 +0,38 0 0
(£0.125) (x0.00%) (£0.010) (+0.015) +0,010 +0,015

(™) 1 6™7)

1 2 3 4 5 6 7 8
41/2 114,30 76,2 (3.000) 4,78 (0.188) | 115,21 (4.536) | 115,85 (4.561) | 2,54 (0.100) 3,96 (0.156)
5 127,00 81,0 (3-188) 4,78 (0.188) 127,46 (5.018) | 128,09 (5.043) 2,54 (0.100) 3,96 (0.156)
51/2 139,70 81,0 (37188) 4,78 (0.188) 140,16 (5.518) | 140,79 (5.543) 2,54 (0.100) 3,96 (0.156)
8-5/8 168,28 81,0 (3.188) 4,78 (0.188) | 168,73 (6.643) | 169,37 (6.668) | 2,54 (0.100) 3,96 (0.156)
7 177,80 82,6 (3.250) 4,78 (0.188) 178,16 (7.014) 178,79 (7.039) 2,54 (0.100) 3,96 (0.156)
75/8 193,68 85,7 (3.375) 4,78 (0.188) 193,85 (7.632) | 194,49 (7.657) 2,54 (0.100) 3,96 (0.156)
8-5/8 219,09 85,7 (3.375) 4,78 (0.188) 219,25 (8.632) | 219,89 (8.657) 2,54 (0.100) 3,96 (0.156)
9-5/8 244,48 85,7 (3.375) 4,78 (0.188) 244,65 (9.632) | 245,29 (9.657) 2,54 (0.100) 3,96 (0.156)
10-3/4 273,05 85,7 (3.375) 4,78(0.188) | 273,23 (10.757) | 273,86 (10.782) | 2,54 (0.100) 3,96 (0.156)
11-3/4 298,45 88,9 (3.500) 4,78 (0.188) | 298,42 (11.749) | 299,06 (11.774) | 2,54 (0.100) 3,96 (0.156)
13-3/8 339,72 95,3 (3.750) 4,78 (0.188) | 339,29 (13.358) | 339,93 (13.383) | 2,54 (0.100) 3,96 (0.156)

Seal ring groove and thread pitch diameter shall be concentric within 0,51 mm (0.020 in) of indicated thread run-out.

a2  Angle optional.

Figure D.18 — SR13.2 Seal-ring coupling and non-metallic ring for buttress-thread casing
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Dimensions in millimetres (inches)

A A
B B
R0,38 (0.015) R0,38 (0.015)
S7004
o <10 e o
S |- 10°a . S
84
1 a
S
F
Coupling dimensions Ring dimensions
mm (in) mm (in)
Nowarset | ousige | ) : ) ‘ ‘
Label 1 diameter +0,13 +0,3
+3,2 +0,13 +0,25 +0,19 0 D
(¥0.125) (£0.005) (£0.010) (x0.008) (+0,005) (+0,015)
0 0
1 2 3 4 5 6 7 8

1.050 26,67 20,7 (0.813) | 3,96 (0.156) | 2746 (1.081) | 27,89 (1.098) | 2,03 (0.080) | 3,18 (0.125)
1.315 33,40 20,7 (0.813) (3,96 (0.156) | 34,19 (1.346) | 34,62 (1.363) | 2,03 (0.080) | 3,18 (0.125)
1.660 42,16 20,7 (0.813)\])3,96 (0.156) | 42,95 (1.691) | 43,38 (1.708) | 2,03 (0.080) | 3,18 (0.125)
1.900 48,26 25,4(1:000) | 4,78 (0.188) | 48,74 (1.919) | 49,20 (1.937) | 2,03 (0.080) | 3,96 (0.156)
2-3/8 60,32 25,4 (1.000) | 4,78 (0.188) | 60,81 (2.394) | 61,26 (2.412) | 2,03 (0.080) | 3,96 (0.156)
2-7/8 73,02 25,4 (1.000) | 4,78 (0.188) | 73,51 (2.894) | 73,96 (2.912) | 2,03 (0.080) | 3,96 (0.156)
3-1/2 88,90 25,4 (1.000) | 4,78 (0.188) | 89,38(3.519) | 89,84 (3.537) | 2,03 (0.080) | 3,96 (0.156)
4 101,60 28,6 (1.125) | 4,78 (0.188) | 102,31 (4.028) | 102,77 (4.046) | 2,54 (0.100) | 3,96 (0.]156)
4-1/2 114,30 28,6 (1.125) | 4,78 (0.188) | 115,01 (4.528) | 115,47 (4.546) | 2,54 (0.100) | 3,96 (0.156)

Seal ring groove and thread pitch diameter shall be concentric within 0,51 mm (0.020 in) of indicated thread run-out.

a2 Angle optional.

Figure D.19 — SR13.3 Seal-ring coupling and non-metallic ring for non-upset tubing
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Dimensions in millimetres (inches)

A A
B B
< R0,38 {0.015) R0,38 (0.015)
\7003
S - S7(ea " 3
I
J . Q
a
F
Coupling dimensions Ring dimension$
U mm (in) mmbgm) _
t}Ez'Zg dtameter | 4 B ¢ D
+0,13 +0,38
Label 1 +3,2 +0,13 +0,25 +0,19 0 0
(£0.125) (£0.005) (£0.010) (£0.008) (+0,005) (+0,015)
0 0
1 2 3 4 5 6 7 8

1.05p 26,67 22,2 (0.875) | 3,96 (0.156) | 34,09 (1.342) | 34,54 (1.360) | 2,03 (0.080) ||3,18 (0.125)
1.31b 33,40 22,2(0.875) | 3,96 (0.156) | 38,00 (1.496) | 38,43 (1.513) | 2,03 (0.080) ||3,18 (0.125)
1.66p 42,16 22,2:(0.875) | 4,78 (0.188) | 46,74 (1.840) | 47,17 (1.857) | 2,03 (0.080) ||3,96 (0.156)
1.900 48,26 22,2 (0.875) | 4,78 (0.188) | 53,87 (2.121) | 54,31 (2.138) | 2,03 (0.080) ||3,96 (0.156)
2-3/8 6032 28,6 (1.125) | 4,78 (0.188) | 66,60 (2.622) | 67,06 (2.640) | 2,54 (0.100) ||3,96 (0.156)
2-7/8 73,02 28,6 (1.125) | 4,78 (0.188) | 79,30 (3.122) | 79,76 (3.140) | 2,54 (0.100) ||3,96 (0.156)
3-1/2 88,90 28,6 (1.125) | 4,78 (0.188) | 95,96 (3.778) | 96,42 (3.796) | 2,54 (0.100) ||3,96 (0.156)
4 H0166— 28,6 (1251476861863 168,66 169,12 2 546-16633,96 (0.156)

(4.278) (4.296)
4-1/2 114,30 | 28,6 (1.125) | 4,78 (0.188) 121,36 121,82 2,54 (0.100) | 3,96 (0.156)

(4.778) (4.796)

Seal ring groove and thread pitch diameter shall be concentric within 0,51 mm (0.020 in) of indicated thread run-out.

a  Angle optional.

Figure D.20 — SR13.4 Seal-ring coupling and non-metallic ring for upset tubing
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a

176

<13,5 =28 <135

Dimensions in millimetres

\(
N i}
A
pk
N
Outside Jiiameter curvature.
Figure D.21 — SR16.1
Dimensions in millimetres (inches)
/ 2
= 3
(Mg
m~
\Va)
1
/
=
"o <
~ ~
;
Triangle stamp location
Label 1 L, Ly
0
~1,59 MM
()
~1/16 1
1 2 3
4-1/2 76,20 82,55
(2. 000 (2 20N
SRS IS
5 85,73 92,11
(3.375) (3.625)
5-1/2 88,90 95,25
(3.500) (3.750)
6-5/8 98,43 104,78
(3.875) (4.125)
7 101,60 107,95
(4.000) (4.250)
7-5/8 104,78 111,13
(4.125) (4.375)
8-5/8 114,30 120,65
(4.500) (4.750)
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Triangle stamp location
Label 1 Ly Lqg
0
-1,59 MM
0 .
(p61n)
1 2 3
9-5/8 120,65 127,00
(4.750) (5.000)
Key
1 aint mark, of high visibility green colour
2 aint stripe, approximately 25 mm (1 in) wide and approximately 0,6 m (2 ft) long for the.pin"enfl and not less
than 100 mm (4 in) long when a coupling is installed by the manufacturer
3 triangle stamp
a2  Maximum make-up length: end of pipe to triangle apex.
b Total length: end of pipe to vanish point.
Figuure D.22 — SR22.1 Field-end paint mark and triangle stamp)(stamp on mill and field ends)
177
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AT Ty

Dimensions in millimetres (inches)

=
~ <
a) Option 1
= B:.*
9 S
s Ly !
|
b) Option 2
Optign 1 - non-bored Option 2 > bered
Label 1|Labgl 2| Special | Inside Label 1|Label 2| Special | Inside Bore |Boredi-| Bdre
end diame- end diame- | length | ameter | angle
drift di- ter drift di- ter
L, d, q
ameter ameter
d d
d d max. +0,38
ed & (¥0.015)
+0,13 +0,13
(¥0.005) (£0.005)
Y 3 4 2 3 4 5 6 /
7 23.p0 | 160,68 | 161,70 7 23.00 | 158,75 | 161,70 | 101,60 | 162,56 | 2°tq 15°
(6.326) | (6.366) (6.250) | (6.366) | (4.000) | (6.400)
7 32.p0 | 154,18 | 154,79 7 32.00 | 152,40 | 154,79 | 101,60 | 157,48 | 2°tq15°
(6.070) | (6.094) (6.000) | (6.094) | (4.000) | (6.200)
8-5/8 | 32.p0 | 201,96 | 201,19 8-5/8 | 32.00 | 200,02 | 201,19 | 114,30 | 204,47 |2°tq 15°
(7951) | (7.921) (7.875) | (7921) | (4.500) | (8.050)
8-5/8 | 40.00 | 195,61 | 196,22 8-5/8 | 40.00 | 193,68 | 196,22 | 114,30 | 198,12 |2°tq15°
(7.701) | (7725) (7.625) | (7.725) | (4.500) | (7.800)
9-5/8 | 40.00 | 224,18 /) 224,41 9-5/8 | 40.00 | 222,25 | 224,41 | 120,65 | 227,33 | 2°tq 15°
(8.826) (8.835) (8.750) | (8.835) | (4.750) | (8.950)
9-5/8 | 47.p0 | 221,01 | 220,50 9-5/8 | 47.00 | 219,08 | 220,50 | 120,65 | 223,52 |2°tq 15°
(8:701) | (8.681) (8.625) | (8.681) | (4.750) | (8.800)
9-5/8 | 53.p0:4 217,83 | 216,79 9-5/8 | 53.50 | 21590 | 216,79 | 120,65 | 220,98 |2°tq 15°
(8.576) | (8.535) (8.500) | (8,535} | (4750} | (8.700)

a  Break edge.

Figure D.23 — SR22.2 Optional tapered bore along inside diameter specifications
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Dimensions in millimetres (inches)

0,30 (0.012)

4,8 (3/16)

a) Rounded contact point

b) Top view

c) Sidewview
Figure D.24 — Exampleof a typical 90° hook-type tool

Dimensions in millimgtres (inches)

(1.50)

1
3¢ 38//; /1(,\7
n
o
m

Key

1 flat steel plate
2 test-piece set

3 round steel bar

Figure D.25 — Axial impact test apparatus
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Key
1
2

Key
1
2
3

180

Dimensions in millimetres (inches)

flat steel[plate

test-piecg set

thread p

fotector

pipe section

hydrauli

C cylinder

Figure D.26 — 45° impact test apparatus

Figure D.27 — Stripping test apparatus
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Blue seal-ring paint band

e T

XY 5
[SO 11960 g
X1L1S513 p

2
>

\

Grade or other paint band (s)
Figure D.28 — Seal ring paint band example

Discard

O
O

Figure D.29 — Location of hardness impressions on DCB specimen
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Annex E
(normative)
Tables in USC units
NOTE The numbers in italics in the table headers indicate column numbers.
Table E.1|— ISO/API casing list Sizes, masses, wall thickness, grade and applicable end-finjsh
Ol_ltside Nﬁnm:::l W_all o
Labels? dlil:;e- massh.c t:llécsl; Type of end-finishd
T&C
1 D Ib/ft b H40 11(5555 1112(5) N80 %3(5) c1io | p110 | Q125
1 P 3 4 5 6 7 8 9 10 11 12 13
4-1/2 9.0 4.500 9.70 0.205 PS PS — — > — — —
4-1/2 | 10|50 4.500 10.60 0.224 — PSB — — — — — —
4-1/2 | 11460 4.500 11.70 0.250 — PSLB PLB PLB PLB P PLB —
4-1/2 | 13|50 | 4.500 | 13.30 | 0.290 — — PLB 4"JPLB | PLB P PLB —
4-1/2 | 15{10 | 4.500 | 1530 | 0.337 — — < — — — PLB | BLB
5 1150 5.000 11.60 0.220 — PS — — — — — —
5 13100 5.000 13.20 0.253 — PSLB — — — — — —
5 15|00 5.000 15.30 0.296 — PSLB PLB PLB PLB p PLB —
5 18]00 5.000 18.30 0.362 — — PLB PLB PLB P PLB FLB
5 21140 5.000 21.60 0.437 - — PLB PLB PLB P PLB FLB
5 23(20 5.000 23.40 0.478 — — PLB PLB PLB P PLB FLB
5 24110 5.000 24.30 0.500 — — PLB PLB PLB P PLB FLB
Key
P: Plain-end
S: Short round thread
L: Long round| thread
B: Buttress thiread
a  Labels arg for information and assistance in ordering.
b Nominal linearmasses (col. 4) are shown for information only.
¢ The denskyef-martensitie-chremivmsteeH{80-Type13Crsdifferentfrom—earbon—steels—The-masses—shewh are

therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
d

Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table E.1 (continued)

Outside | NOMINAL -y N
Labels? diame- massbc thick- Type of end-finishd
ter T&C ness
1 2 D Ib/ft b H40 l](ii lligg N80 ggg c110 | P110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13
5-1/2 14.00 5.500 14.00 0.244 PS PS — — — — — —
5-1/2 15.50 5.500 15.80 0.275 — PSLB — — — — — —
5-1f2 17.00 5.500 17.30 0.304 — PSLB PLB PLB PLB P PLLB —
5-1f2 20.00 5.500 20.20 0.361 — — PLB PLB PLB P PLB —
5-1f2 23.00 5.500 22.90 0.415 — — PLB PLB PLB P PLB PLB
5-1f2 26.80 5.500 27.00 0.500 — — — — P P — —
5-1f2 29.70 5.500 29.90 0.562 — — — — R P — —
5-1f2 32.60 5.500 32.70 0.625 — — — — P P — —
5-1f2 35.30 5.500 35.50 0.687 — — — -+ P P — —
5-1f2 38.00 5.500 38.20 0.750 — — — — P P — —
5-12 40.50 5.500 40.80 0.812 — — — — P P — —
5-1f2 43.10 5.500 43.30 0.875 — — — — P P — —
6-5/8 20.00 6.625 20.00 0.288 PS PSLB — — — — — —
6-5/8 24.00 6.625 24.00 0.352 — PSLB PLB PLB PLB P PLLB —
6-5/8 28.00 6.625 28.00 0.417 — — PLB PLB PLB P PLLB —
6-5/8 32.00 6.625 32.00 0.475 — — PLB PLB PLB P PLB PLB
7 17.00 7.000 17.20 0.231 PS — — — — — — —
7 20.00 7.000 20.10 0.272 PS PS — — — — — —
7 23.00 7.000 23.30 031y — PSLB PLB PLB PLB P — —
7 26.00 7.000 26.30 0:362 — PSLB PLB PLB PLB P PLB —
7 29.00 7.000 29,30 0.408 — — PLB PLB PLB P PLB —
7 32.00 7.000 32:20 0.453 — — PLB PLB PLB P PLB —
7 35.00 7.000. 35.00 0.498 — — PLB PLB PLB P PLB PLB
7 38.00 7000 37.70 0.540 — — PLB PLB PLB P PLLB PLB
7 42.70 7000 42.90 0.625 — — — — P P — —
7 46.40 7.000 46.60 0.687 — — — — P P — —
7 50:10 7.000 50.30 0.750 — — — — P P — —
7 53.60 7.000 53.90 0.812 — — — — P P — —
7 5710 | 7000 [ 5740 | U875 = = = = P P — —
Key

P: Plain-end

S: Shortround thread
L: Long round thread
B: Buttress thread

2 Labels are for information and assistance in ordering.

o

Nominal linear masses (col. 4) are shown for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table E.1 (continued)

Outside | NOMINAL -y N
Labels? diame- massb.c thick- Type of end-finishd
ter T&C ness
1 2 D Ib/ft L H40 11(5555 lL{gg N80 ggg c110 | P110 | Q125
1 2 3 4 5 6 7 8 9 10 11 12 13

7-5/8 24.00 7.625 24.00 0.300 PS — — — — — — —
7-5/8 26.20 7.625 26.40 0.328 — PSLB PLB PLB PLB P — —
7-5/8 29170 7.625 29.70 0.375 — — PLB PLB PLB P PLB —
7-5/8 33170 7.625 33.70 0.430 — — PLB PLB PLB P PLB —
7-5/8 39(00 7.625 39.00 0.500 — — PLB PLB PLB P PLB FLB
7-5/8 | 42(80 7.625 42.80 0.562 — — PLB PLB PLB P PLB FLB
7-5/8 | 45[{30 7.625 45.30 0.595 — — PLB PLB PLB R PLB PLB
7-5/8 47|10 7.625 47.10 0.625 — — PLB PLB PLB P PLB PLB
7-5/8 51{20 7.625 51.20 0.687 — — — — P P — —
7-5/8 55{30 7.625 55.30 0.750 — — — — P P — —
7-3/4 46{10 7.750 46.10 0.595 — — P P P P P P
8-5/8 | 2400 8.625 24.00 0.264 — PS — — — — — —
8-5/8 | 28J00 8.625 28.00 0.304 PS — — — — — — —
8-5/8 | 32|00 8.625 32.00 0.352 PS PSLB O — — — — —
8-5/8 | 36/00 8.625 36.00 0.400 — PSLB PLB PLB PLB P — —
8-5/8 | 40j00 8.625 40.00 0.450 — — PLB PLB PLB P PLB —
8-5/8 | 4400 8.625 44.00 0.500 — 2 PLB PLB PLB P PLB —
8-5/8 | 49|00 8.625 49.00 0.557 — — PLB PLB PLB P PLB PLB
9-5/8 | 32|30 9.625 32.30 0.312 P$S — — — — — — —
9-5/8 | 36|00 9.625 36.00 0.352 PS PSLB — — — — — —
9-5/8 | 40j00 9.625 40.00 0.395 — PSLB PLB PLB PLB P — —
9-5/8 | 43|50 9.625 43.50 0435 — — PLB PLB PLB P PLB —
9-5/8 47/00 9.625 47.00 0.472 — — PLB PLB PLB P PLB FLB
9-5/8 | 53|50 9.625 5350 0.545 — — PLB PLB PLB P PLB FLB
9-5/8 | 58}40 9.625 58.40 0.595 — — PLB PLB PLB P PLB FLB
9-5/8 59}40 9.625 59.40 0.609 — — — — P P — —
9-5/8 | 6490 9:625 64.90 0.672 — — — — P P — —
9-5/8 | 70|30 9.625 70.30 0.734 — — — — P P — —
9-5/8 7560 97625 7560 0797 — — — — P P — —

Key

P: Plain-end

S: Short round thread

L: Long round thread

B: Buttress thread

a  Labels are for information and assistance in ordering.

b Nominal linear masses (col. 4) are shown for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are

therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table E.1 (continued)

IS0 11960:2020(E)

o

: Plain-end

: Buttress thread

P

S: Short round thread
L: Long round thread
B

a2 Labels are for information and assistance in ordering.

Nominal linear masses (col. 4) are shown for information only.

Outside | NOMINAL -y N
Labels? diame- massbc thick- Type of end-finishd
ter T&C ness

1 2 D Ib/ft b H40 l](ii lligg N80 ggg c110 | P110 | Q125

1 2 3 4 5 6 7 8 9 10 11 12 13
10-3/4 32.75 10.750 32.75 0.279 PS — — — — — — —
10-3/4 | 40.50 10.750 40.50 0.350 PS PSB — — — — — —
10-3/4 | 45.50 10.750 45.50 0.400 — PSB — — — — — —
10-3/4 | 51.00 10.750 51.00 0.450 — PSB PSB PSB PSB P PSB —
10-3/4 | 55.50 10.750 55.50 0.495 — — PSB PSB PSB P PSB —
10-3/4 | 60.70 10.750 60.70 0.545 — — — — PSB P PSB PSB
10-3/4 | 65.70 10.750 65.70 0.595 — — — — PSB P PSB PSB
10-3/4 | 73.20 10.750 73.20 0.672 — — — — P P — —
10-3/4 | 79.20 10.750 79.20 0.734 — — — -+ P P — —
10-3/4 | 85.30 10.750 85.30 0.797 — — — — P P — —
11-3/4 | 42.00 11.750 42.00 0.333 PS — — — — — — —
11-3/4 47.00 11.750 47.00 0.375 — PSB — — — — — —
11-3/4 54.00 11.750 54.00 0.435 — PSB — — — — — —
11-3/4 | 60.00 11.750 60.00 0.489 — PSB PSB PSB PSB P PSB PSB
11-3/4 | 65.00 11.750 65.00 0.534 — — P P P P P P
11-3/4 | 71.00 11.750 71.00 0.582 — — P P P P P P
13-3/8 | 48.00 13.375 48.00 0.330 PS — — — — — — —
13-3/8 | 54.50 13.375 54.50 0.380 — PSB — — — — — —
13-3/8 | 61.00 13.375 61.00 0430 — PSB — — — — — —
13-3/8 | 68.00 13.375 68.00 0:480 — PSB PSB PSB PSB P PSB —
13-3/8 | 72.00 13.375 72,00 0.514 — — PSB PSB PSB P PSB PSB

14 65.00 16.000 65:00 0.375 PS — — — — — — —

14 75.00 16.000 75.00 0.438 — PSB — — — — — —

14 84.00 16.000 84.00 0.495 — PSB — — — — — —

14 109.00 |<¥6:000 | 109.00 0.656 — P P P — — P P
18-3/8 | 87.50 18.625 87.50 0.435 PS PSB — — — — — —

2(] 94,00 20.000 94.00 0.438 PSL PSLB — — — — — —

2( 106.50 | 20.000 | 106.50 0.500 — PSLB — — — — — —

2( 133-00—1—26-0060—/—133-60 08-635 PSER —
Key

¢ The density of martensitic chromium steel (L80 Type 13Cr) is different from carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

d  Buttress casing is available with regular, special clearance couplings or special clearance couplings with special bevel.
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Table E.2 — ISO/API tubing list Sizes, masses, wall thickness, grade and applicable end-finish

Labels Nominal linear masses?P
Outside | Nopyp- | Ext. t‘l,:,i?:i:- Type of end-finish I I
1 2 diameter set T&C u,ngs‘Et Ijl:)ticlal%. ness
NU EU 1J D Ib/ft Ib/ft Ib/ft t H40 J55 L80 N80 C90 T95 P110
T&C T&C in in R95
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1.050 1.14 1.20 — 1.050 1.14 1.20 — 0.113 PNU PNU PNU PNU PNU PNU —
1.050 1.48 1.54 — 1.050 1.48 1.54 — 0.154 PU PU PU PU PU PU PU
1.315 1.70 1.80 1.72 1.315 1.70 1.80 1.72 0.133 PNUI PNUI PNUI PNUI PNUI PNUI —
1.315 2.19 2.24 — 1.315 2.19 2.24 — 0.179 PU PU PU PU PU PU PU
1.660 2.09 — 2.10 1.660 — — 2.10 0.125 PI PI — — — N\ —
1.660 2.30 2.40 2.33 1.660 2.30 2.40 2.33 0.140 PNUI PNUI PNUI PNUI PNUI PNUI —
1.660 3.03 3.07 — 1.660 3.03 3.07 — 0.191 PU PU PU PU PU PU PU
1.900 2.40 — 2.40 1.900 — — 2.40 0.125 PI PI — — ~ — —
1.900 2.75 290 2.76 1.900 2.75 290 2.76 0.145 PNUI PNUI PNUI PNUI PNUI | PNUI —
1.900 3.65 3.73 — 1.900 3.65 3.73 — 0.200 PU PU PU Py PU PU PU
1.900 4.42 — — 1.900 4.42 — — 0.250 — — P — P P —
1.900 5.15 — 1.900 5.15 — — 0.300 — — P — P P —
2.063 3.24 — 3.25 2.063 — — 3.25 0.156 PI PI PI PI PI PI —
2.063 4.50 — — 2.063 4.50 — — 0.225 P P P P P P P
2-3/8 4.00 — — 2.375 4.00 — — 0.167 PN PN PN PN PN PN —
2-3/8 4.60 4.70 — 2.375 4.60 4.70 — 0.190 PNY; PNU PNU PNU PNU PNU PNU
2-3/8 5.80 5.95 — 2.375 5.80 5.95 — 0.254 - — PNU PNU PNU PNU PNU
2-3/8 6.60 — — 2.375 6.60 — — 0.295 — — P — P P —
2-3/8 7.35 7.45 — 2.375 7.35 7.45 — 0.836 — — PU — PU PU —
2-7/8 6.40 6.50 — 2.875 6.40 6.50 — 0.217 PNU PNU PNU PNU PNU PNU PNU
2-7/8 7.80 7.90 — 2.875 7.80 7.90 A\ 0.276 — — PNU PNU PNU PNU PNU
2-7/8 8.60 8.70 — 2.875 8.60 8.70 — 0.308 — — PNU PNU PNU PNU PNU
2-7/8 9.35 9.45 — 2.875 9.35 9.45 — 0.340 — — PU — PU PU —
2-7/8 10.50 — — 2.875 10.50 S — 0.392 — — P — P P —
2-7/8 11.50 — — 2.875 1150 — — 0.440 — — P — P P —
3-1/2 7.70 — — 3.500 7.70 — — 0.216 PN PN PN PN PN PN —
3-1/2 9.20 9.30 — 3.500( 9.20 9.30 — 0.254 PNU PNU PNU PNU PNU PNU PNU
3-1/2 10.20 — — 3500 10.20 — — 0.289 PN PN PN PN PN PN —
3-1/2 12.70 12.95 — 34500 12.70 12.95 — 0.375 — — PNU PNU PNU PNU PNU
3-1/2 14.30 — — 3.500 14.30 — — 0.430 — — P — P P —
3-1/2 | 15.50 — \v/ 3.500 15.50 — — 0.476 — — P — P P —
3-1/2 17.00 — — 3.500 17.00 — — 0.530 — — P — P P —
4 9.50 ~ — 4.000 9.50 — — 0.226 PN PN PN PN PN PN —
4 10.70 TT.00 — 7,000 — TT.00 — U.262 PU PU PU PU PU PU —_
4 13.20 — — 4.000 13.20 — — 0.330 — — P — P P —
4 16.10 — — 4.000 16.10 — — 0.415 — — P — P P —
4 18.90 — — 4.000 18.90 — — 0.500 — — P — P P —
4 22.20 — — 4.000 22.20 — — 0.610 — — P — P P —
Key
P: Plain-end

N: Non-upset threaded and coupled

U: External upset threaded and coupled

I: Integral joint

a Nominal linear masses (col. 6, 7 & 8) are shown for information only.

b The density of martensitic chromium steel (L80 type 13Cr) are different from carbon steels. The masses shown are therefore not accurate for
martensitic chromium steels. A mass correction factor of 0.989 may be used.
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Table E.2 (continued)

IS0 11960:2020(E)

Labels Nominal linear massesa?
Outside W_all -
1 2 diameter SN:tn Tlgc u'i:;té ¢ | Integ. t:;CSl; Type of end-finish 11
T&C joint
NU EU IJ D Ib/ft Ib/ft Ib/ft t H40 J55 L8o N80 c90 T95 P110
T&C T&C in in R95
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
4-1/2 | 12.60 | 12.75 — 4.500 12.60 | 12.75 — 0.271 PNU PNU PNU PNU PNU PNU —
4-1/2 | 15.20 — — 4.500 15.20 — — 0.337 — — P — P P —
4-1/2 17.00 — — 4.500 17.00 — — 0.380 — — P — P P —
4-1/4 18.90 — — 4.500 18.90 — — 0.430 — — P — P P —
4-1/4 21.50 — — 4.500 21.50 — — 0.500 — — P — P P —
4-1/4 23.70 — — 4.500 23.70 — — 0.560 — — P — P P —
4-1/7 26.10 — — 4.500 26.10 — — 0.630 — — P & P P —
Key
P: Plaip-end
N: Nonf-upset threaded and coupled
U: Ext¢rnal upset threaded and coupled
[: Integral joint
a ominal linear masses (col. 6, 7 & 8) are shown for information only.

b The density of martensitic chromium steel (L80 type 13Cr) are different from carbdn steels. The masses shown are thereforg
martefisitic chromium steels. A mass correction factor of 0.989 may be used.

not accurate for
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Table E.3 — Process of manufacture and heat treatment

Tempering
temperature
Grade Type Manufacturing process Heat treatment o
min.
2 3 4 5 6
H40 — Sor EW — —
J55 — SorEW —b —
K55 — Sor EW —b —
N80 1a SorEW ¢ "
N80 Q Sor EW Qd —
R95 — Sor EW Q 1000
L80 1 SorEW Q 1050
L80 13Cr S Qf 1100
C90 S Q 1150
T95 S Q 1200
110 — S Q 1200
P110 — Sor Ewes Q —
125 S or EWe Q —

Key
S: seamless pifocess
EW: electric-welded process

a N80 Typg¢ 1 products may exhibit ductile rupturé\values lower than internal yield values. See API TR5C3 apd/or
ISO TR10400 falculated performance values in columns 15 and 18 in Table K.1 and Table L.1.

b Full-body, full-length normalized, normalized and tempered or quenched and tempered at the manufacturer's option
or as specified on the purchase agreement (s€€\6.3.2).

¢ Full-body, full-length heat treatment.is mandatory. At the manufacturer's option, normalized or normalized and
tempered.

d  Includes {he method of interpupted quenching followed by controlled cooling.

¢ Products|shall be heat-treated full-body, full-length. Special requirements unique to electric-welded P110 and [Q125
are specified In A.5 SR11.

f Type 13C| may be air-quenched.

g  Special chemicabrequirements for electric-welded P110 pipe are specified in Table E.4.
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Table E.4 — Chemical composition, mass fraction (%)

C Mn Mo Cr Ni | Cu P S Si
Grade| Type — . , ,
min. | max. | min. | max. | min. | max. | min. | max. | max. | max.| max. | max. |max.
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
H40 — — | — — — — — — — — — | 0.030 | 0.030 | —
J55 — — | — — — — — — — — — [ 0.030 | 0.030 | —
K55 — — | — — — — — — — — — [ 0.030 | 0.030 | —
N80 1 — | — — — — — — — — — | 0.030 | 0.030 | —
N8O 5 —T — — — — — — — —6:036—.030 | —
R95 — — 10.45¢| — 190 — — — — — — | 0.030+"p.030 | 0.45
L80 1 — 10432 — | 190 — — — — | 0.25| 0.35-0.030 | p.030 | 0.45
L80 | 13Cr | 0.15|0.22 | 0.25|1.00 | — — 12.0 | 14.0 | 0.50 | 0.25 | 0.020 | p.010 | 1.00
C90 — 035 — [1.20|0.25° | 0.85 | — |1.50 (@99 | — | 0.020 | p.010 | —
T95 — 1035 — |1.20| 0.259 | 0.85 |0.40 | 1.50Y 0.99 | — | 0.020 | p.010 | —
c110 | — — |035| — |1.20| 0.25 | 1.00 | 0.40/5¢.50 | 099 | — | 0.020 | p.005 | —
P110 e — | — — — — — < — — — 10.030¢|0.030¢| —
Q125 — | 0.35 1.35 — 0.85, [\~ | 150099 | — | 0.020 | p.010 | —

NL: njo limit
Elempnts shown shall be reported in product analysis.

he carbon content for L80 may be increased up to 0:50 % max. if the product is oil-quenched or polymef-quenched.

]
b The molybdenum content for Grade C90 Type 1 has no minimum tolerance if the wall thickness is less thgn 0.700 in.
The carbon content for R95 may be increased’up to 0.55 % makx. if the product is oil-quenched.

]

he molybdenum content for T95 Type I'may be decreased to 0.15 % min. if the wall thickness is less thgn 0.700 in.

¢ Hor EW Grade P110, the phosphortusicontent shall be 0.020 % max. and the sulfur content 0.010 % max.
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Table E.5 — Tensile and hardness requirements

Allow-
Total able
elon- Yield Tensile Specified
. Hardness? hard-
gation strength strength max wall ness
Grade | Type | ypder ksi min. ‘ thickness X
varia-
load s b
tion
% min. max. ksi HRC HBW in HRC
1 2 3 4 5 6 7 8 9 10 11
H40 — 0.5 40 80 60 — — — T
55 — 0.5 55 80 75 — — — +
K55 — 0.5 55 80 95 — — <& +
N80 1 0.5 80 110 100 — — — T
N80 Q 0.5 80 110 100 — — — 1+
R95 — 0.5 95 110 105 — < — T
.80 1 0.5 80 95 95 23,0 241 — T
.80 13Cr 0.5 80 95 95 23,0 241 — T
£90 0.5 90 105 100 25.4 255 <0.500 3.0
0.501to 40
0.749 40
0.750 to
0.999 40
=21.000
[95 0.5 95 110 105 25.4 255 <0.500 3.0
0.501 to 40
0.749 50
0.750 to
0.999 40
21.000
(110 — 07 110 120 115 30,0 286 <0.500 3.0
0.501 to 40
0.749 40
0.750 to
0.999 40
21.000
R11Q —_ Q6 110 140 125 —_ — — 4
Q125 0.65 125 150 135 b — <0.500 3.0
0.501 to 4.0
0.749 50
20.750
a  Incase of dispute, laboratory Rockwell C hardness testing shall be used as the referee method.
b No hardness limits are specified, but the maximum variation is restricted as a manufacturing control in accordance
with 7.8 and 7.9.
¢ For through-wall hardness tests of Grades L80 all types, C90, T95 and C110, the requirements stated in HRC scale are
for maximum mean hardness number.
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Table E.6 — Elongation table

IS0 11960:2020(E)

Minimum elongation in 2.0 in

%

Tensile test specimen Grade
K55 | N80 | R95
H40 | ]J55 .80 | coo | T9s C110 | P110 | Q125
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
area o
jn? width width width | 69 | 75 95 | 100 | 105 | 115.)|125 | 135
% in lin 1% in
1 2 3 4 5 6 8 9 10 11 12 13
0[750 20.994 20.746 20.497 30 24 20 19 18 16 15 14
0740 0.980- 0.735- 0.490- 29 24 19 19 18 16 15 14
0.993 0.745 0.496
0[730 0.967- 0.726- 0.484- 29 24 19 19 18 16 15 14
0979 0.734 0.489
0[720 0.954- 0.715- 0.477- 29 24 19 19 18 16 15 14
0.966 0.725 0.483
0[710 0.941- 0.706- 0.471- 29 24 19 18 18 16 15 14
0.953 0.714 0.476
0[700 0.927- 0.695- 0.464- 29 24 19 18 18 16 15 14
0.940 0.705 0.470
0.690 0.914- 0.686- 0.457- 29 24 19 18 18 16 15 14
0.926 0.694 0.463
0.p80 0.900- 0.675- 0.450- 29 24 19 18 18 16 15 14
0913 0.685 0.456
0670 0.887- 0.666- 0.444- 29 24 19 18 17 16 15 14
0.899 0.674 0.449
0660 0.874- 0.655¢ 0.437- 29 24 19 18 17 16 15 14
0.886 0.665 0.443
0.650 0.861- 0.646- 0.431- 29 23 19 18 17 16 15 14
0.873 0.654 0.436
0.640 0.847¢ 0.635- 0.424- 29 23 19 18 17 16 15 14
0.860 0.645 0.430
0630 0:834- 0.626- 0.417- 29 23 19 18 17 16 15 14
0.846 0.634 0.423
0620 0.820- 0.615- 0.410- 28 23 19 18 17 16 15 14
0.833 0.625 0.416
0.610 0.807- 0.606- 0.404- 28 23 19 18 17 16 15 14
0.819 0.614 0.409
0.600 0.794- 0.595- 0.397- 28 23 19 18 17 16 15 14
0.806 0.605 0.403
0.590 0.781- 0.586- 0.391- 28 23 19 18 17 16 15 14
0.793 0.594 0.396
0.580 0.767- 0.575- 0.384- 28 23 19 18 17 16 15 14
0.780 0.585 0.390
NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1 which is shown

rounded to three significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated
based on the specified specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding
rules for the specimen area (i.e. to three significant figures) but with the wall thickness rounded down to two significant
figures for SI units. When making these wall thickness ranges for USC units 3 significant figures are used.
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Table E.6 (continued)

Minimum elongation in 2.0 in
%
Tensile test specimen Grade
K55 | N80 | R95
H40 | J55 .80 | c9o | Tos C110 [ P110 |Q125
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
area Snecimen | Snecimen | Specimen
in? width width width | g9 | 75 95 | 100 | 105 | 115 | 12535
3% in 1in 1% in
1 2 3 4 5 6 8 9 10 11 12 13
0.570 0.754- 0.566- 0.377- 28 23 18 18 17 16 14 13
0.766 0.574 0.383
0.560 0.740- 0.555- 0.370- 28 23 18 18 17 16 14 13
0.753 0.565 0.376
0.550 0.727- 0.546- 0.364- 28 23 18 18 17 15 14 13
0.739 0.554 0.369
0.540 0.714- 0.535- 0.357- 28 23 18 17 17 15 14 13
0.726 0.545 0.363
0.530 0.701- 0.526- 0.351- 28 23 18 17 17 15 14 13
0.713 0.534 0.356
0.520 0.687- 0.515- 0.344- 27 22 18 17 17 15 14 13
0.700 0.525 0.350
0.510 0.674- 0.506- 0.337- 27 22 18 17 17 15 14 13
0.686 0.514 0.343
0.500 0.660- 0.495- 0.330- 27, 22 18 17 16 15 14 13
0.673 0.505 0.336
0.490 0.647- 0.486- 0.324- 27 22 18 17 16 15 14 13
0.659 0.494 0.329
0.480 0.634- 0.475- 0.317- 27 22 18 17 16 15 14 13
0.646 0.485 0.323
0.470 0.621- 0.466:° 0.311- 27 22 18 17 16 15 14 13
0.633 0.474 0.316
0.460 0.607- 0.455- 0.304- 27 22 18 17 16 15 14 13
0.620 0.465 0.310
0.450 0.594- 0.446- 0.297- 27 22 18 17 16 15 14 13
0.606 0.454 0.303
0.440 0-580- 0.435- 0.290- 27 22 18 17 16 15 14 13
0.430 0.567- 0.426- 0.284- 26 22 17 17 16 15 14 13
0.579 0.434 0.289
0.420 0.554- 0.415- 0.277- 26 22 17 17 16 15 14 13
0.566 0.425 0.283
0.410 0.541- 0.406- 0.271- 26 21 17 17 16 15 14 13
0.553 0.414 0.276

NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1 which is shown
rounded to three significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated
based on the specified specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding
rules for the specimen area (i.e. to three significant figures) but with the wall thickness rounded down to two significant
figures for SI units. When making these wall thickness ranges for USC units 3 significant figures are used.
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Table E.6 (continued)

IS0 11960:2020(E)

Minimum elongation in 2.0 in

%

Tensile test specimen Grade
K55 | N80 | R95
H40 | ]J55 .80 | c90 | T9s C110 | P110| Q125
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
area Snecimen ! Specimen | Specimen
n? width width width | 60 | 75 95 | 100 | 105 | 115.)[125 | 135
3% in lin 1% in
1 2 3 4 5 6 8 9 10 11 12 13
0.400 0.527- 0.395- 0.264- 26 21 17 16 16 15 13 13
0.540 0.405 0.270
0390 0.514- 0.386- 0.257- 26 21 17 16 16 14 13 12
0.526 0.394 0.263
0.380 0.500- 0.375- 0.250- 26 21 17 16 16 14 13 12
0.513 0.385 0.256
0370 0.487- 0.366- 0.244- 26 21 17 16 16 14 13 12
0.499 0.374 0.249
0.360 0.474- 0.355- 0.237- 26 21 17 16 15 14 13 12
0.486 0.365 0.243
0.B50 0.461- 0.346- 0.231- 25 21 17 16 15 14 13 12
0.473 0.354 0.236
0.340 0.447- 0.335- 0.224- 25 21 17 16 15 14 13 12
0.460 0.345 0.230
030 0.434- 0.326- 0.2174 25 21 17 16 15 14 13 12
0.446 0.334 0:223
020 0.420- 0.315- 0.210- 25 20 16 16 15 14 13 12
0.433 0.325 0.216
0310 0.407- 0.306; 0.204- 25 20 16 16 15 14 13 12
0.419 0314 0.209
0.300 0.394- 0.295- 0.197- 25 20 16 16 15 14 13 12
0.406 0.305 0.203
090 0.381- 0.286- 0.191- 24 20 16 15 15 14 13 12
03393 0.294 0.196
0.280 0:367- 0.275- 0.184- 24 20 16 15 15 14 13 12
0.380 0.285 0.190
0270 0.354- 0.266- 0.177- 24 20 16 15 15 13 12 12
0.260 0.340- 0.255- 0.170- 24 20 16 15 14 13 12 12
0.353 0.265 0.176
0.250 0.327- 0.246- 0.164- 24 19 16 15 14 13 12 11
0.339 0.254 0.169
0.240 0.314- 0.235- 0.157- 24 19 16 15 14 13 12 11
0.326 0.245 0.163
NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1 which is shown

rounded to three significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated
based on the specified specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding
rules for the specimen area (i.e. to three significant figures) but with the wall thickness rounded down to two significant
figures for SI units. When making these wall thickness ranges for USC units 3 significant figures are used.
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Table E.6 (continued)

Minimum elongation in 2.0 in
%
Tensile test specimen Grade
K55 | N80 | R95
H40 | J55 .80 | c9o | Tos C110 [ P110 |Q125
Specified wall thickness Specified minimum tensile strength
Specimen in ksi
area Snecimen | Snecimen | Specimen
in? width width width | g9 | 75 95 | 100 | 105 | 115 | 12535
3% in 1in 1% in
1 2 3 4 5 6 8 9 10 11 12 13
0.230 0.301- 0.226- 0.151- 23 19 15 15 14 03 12 11
0.313 0.234 0.156
0.220 0.287- 0.215- 0.144- 23 19 15 15 14 13 12 11
0.300 0.225 0.150
0.210 0.274- 0.206- 0.137- 23 19 15 14 14 13 12 11
0.286 0.214 0.143
0.200 0.260- 0.195- 0.130- 23 19 15 14 14 13 12 11
0.273 0.205 0.136
0.190 0.247- 0.186- 0.124- 22 18 15 14 14 13 12 11
0.259 0.194 0.129
0.180 0.234- 0.175- 0.117- 22 18 15 14 13 12 11 11
0.246 0.185 0.123
0.170 0.221- 0.166- 0.111- 22 18 15 14 13 12 11 11
0.233 0.174 0.116
0.160 0.207- 0.155- 0.104- 22 18 14 14 13 12 11 10
0.220 0.165 0.110
0.150 0.194- 0.146- 0.097- 21 18 14 14 13 12 11 10
0.206 0.154 0.103
0.140 0.180- 0.135- 0.090- 21 17 14 13 13 12 11 10
0.193 0.145 0.096
0.130 0.167- 0.126° 0.084- 21 17 14 13 13 12 11 10
0.179 0.13% 0.089
0.120 0.154- 0.M5- 0.077- 20 17 14 13 12 11 11 10
0.166 0.125 0.083
0.110 0.141- 0.106- 0.071- 20 16 13 13 12 11 10 9.5
0,153 0.114 0.076
0.100 0:127- 0.095- 0.064- 20 16 13 12 12 11 10 9.5
0.090 0.114- 0.086- 0.057- 19 16 13 12 12 11 10 9.5
0.126 0.094 0.063
0.080 0.100- 0.075- 0.050- 19 15 12 12 11 11 10 9
0.113 0.085 0.056

NOTE The calculations of the elongation requirements are based on the cross-sectional area in column 1 which is shown
rounded to three significant figures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculated
based on the specified specimen width (shown above the column numbers 2, 3, and 4) taking into account the rounding
rules for the specimen area (i.e. to three significant figures) but with the wall thickness rounded down to two significant
figures for SI units. When making these wall thickness ranges for USC units 3 significant figures are used.
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Table E.7 — Critical thickness for couplings with API threads

Dimensions in inches

Critical thickness for couplings

© 1S0 2020 -

Label 1 Special-clearance
NU EU EU BC BC LC SC
1 2 3 4 5 6 7 8
1.050 0.169 0.211 — — — — —
1.315 0.211 0.258 — — — — —
660 07239 07220 — — — — —
1.900 0.196 0.251 — — — — —
3-3/8 0.304 0.300 0.224 — — — —
3-7/8 0.380 0.358 0.254 — — — —
3-1/2 0.451 0.454 0.294 — — — —
4 0.454 0.458 — — —= — —
4-1/2 0.435 0.493 — 0.259 0.447 0.474 0.462
5 — — — 0.266 0.479 0.511 0.491
5-1/2 — — — 0.268 0.481 0.514 0.495
4-5/8 — — — 0,274 0.469 0.508 0.485
7 — — — 0.280 0.530 0.568 0.540
1-5/8 — — — 0.348 0.536 0.573 0.546
g-5/8 — — — 0.352 0.602 0.647 0.612
9-5/8 — — = 0.352 0.602 0.657 0.614
1p-3/4 — — — 0.352 0.602 — 0.618
11-3/4 — — — — 0.602 — 0.618
1B-3/8 — — — — 0.602 — 0.618
16 — —- — — 0.667 — 0.632
18-5/8 — — — — 0.854 — 0.819
20 — — — — 0.667 0.673 0.634
NOTE  The coupling/dlank thickness is greater than indicated above, due to thread height and manufacturfing allowance
to avpid black crestthreads.
Table E:8 — Acceptable size impact specimens and absorbed energy reduction factor
Test specimen size Specimen dimensions Reduction factor
ITIIIT
Full size 10,0 x 10,0 1.00
34-size 10,0 x 7,5 0.80
s-size 10,0 x 5,0 0.55

All rights reserved
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Table E.9 — Hierarchy of test specimen orientation and size

Choice Orientation Size
1st Transverse Full size
2nd Transverse %h-size
3rd Transverse Yo-size
4th Longitudinal Full size
5th Longitudinal 3,-size
6th Longitudinal Ys-size
Table E.10 — Charpy impact test specimen requirements for couplings, coupling stock;-coupling
material, coupling blanks and accessory material Grades J55 and K55
API connection type and CVN specimen orientation, size, energy and temperature
reduction
Label 1 Special-clearanceb
NU EU EU BC BC LC SC
1 2 3 4 5 6 7 8
1.050 a L-5-11-A — — - — —
1.315 L-5-11A L-7-16-A — — — — —
1.660 L-5-11-B L-5-11-B — — — — —
1.900 L-5-11-A L-7-16-B — — — — —
2-3/8 L-7-16-A L-7-16-A L-7-16-A N — — —
2-7/8 L-10-20-A | L-10-20-A L-10-20-A — — — —
3-1/2 T-5-8-E T-5-8-E T-5-8-D — — — —
4 T-7-12-B T-7-12-B — L-7-16-A — — —
4-1/2 T-7-12-B T-7-12-B S T-5-8-C T-7-12-A T-7-12-A T-7-13-A
5 — — — T-5-8-C T-7-12-D T-10-15-D T-7-13-D
5-1/2 — — — T-10-15-A T-7-12-D T-10-15-D T-10-1p-D
6-5/8 — =\ — T-7-12-A T-10-15-A T-10-15-A T-10-1p-A
7 — — — T-10-15-A | T-10-15-A T-10-15-A T-10-1p-B
7-5/8 — — — T-10-15-A | T-10-15-A T-10-15-A T-10-1p-A
8-5/8 — — — T-10-15-A | T-10-15-A T-10-15-A T-10-1p-A
9-5/8 = — — T-10-15-A | T-10-15-A T-10-15-A T-10-1p-A
10-3/4 — — — — T-10-15-A — T-10-1p-A
11-3/4 = = = = T-10-15A = T-10-15-A
13-3/8 — — — — T-10-15-A — T-10-15-A
16 — — — — T-10-15-A — T-10-15-A
18-5/8 — — — — T-10-15-A — T-10-15-A
20 — — — — T-10-15-A T-10-15-A T-10-15-A
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Table E.10 (continued)

API connection type and CVN specimen orientation, size, energy and temperature
reduction
Label 1 . b
Special-clearance
NU EU BC LC SC
EU BC
1 2 3 4 5 6 7 8

Key
3 Not thick enough to test.
b The above assumesthat cppr‘ia]-r‘]n:\rnnrn r‘nnp]ingc aremachined from rngn]ar r‘nnp]ing blanks.

T |s the transverse specimen orientation (see Figure D.11)

L is the longitudinal specimen orientation (see Figure D.11)

1(: full size (i.e. 10 mm x 10 mm)

7:%-size (i.e. 10 mm x 7,5 mm)

5:|%-size (i.e. 10 mm x 5 mm)

A:no temperature reduction

B:[5 °F reduction

C:|10 °F reduction

D{15 °F reduction

E:[20 °F reduction
NOTE In this table, the specimen orientation (T or L) is\followed by the minimum specimen siz¢ (10, 7 or 5)
whidh is followed by the minimum absorbed energy reguirement (foot pounds) and the temperature reduction
(A, B, C, D or E), according to the following code. Bothv the absorbed energy requirement and the test tempera-
turefreduction requirement are adjusted for the test specimen size indicated. Orientation and spefimen size is
calcylated on coupling material/stock wall and«net coupling critical thickness.
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Table E.11 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade L80 all types

API connection type and CVN specimen orientation, size and energy

NOTE

Label 1 NU EU Special-clearanceb BC L sc
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — — —
1.315 L-5-16 L-7-24 — — — — —
1.660 =516 =516
1.900 L-5-16 L-7-24 — — — — —=
2-3/8 L-7-24 L-7-24 L-7-24 — — — —
2-7/8 L-10-30 L-10-30 L-10-30 — — — —
3-1/2 T-5-8 T-5-8 T-5-8 — — ~ —
4 T-7-12 T-7-12 — — — — —
4-1/2 T-7-12 T-7-12 — L-7-24 T-7-12 T-7-12 —
5 — — — T-5-8 T-7-12 T-10-15 —
5-1/2 — — — T-5-8 T=7-12 T-10-15 —
6-5/8 — — — T-10-15 T-10-15 T-10-15 —
7 — — — T-7-12 T-10-15 T-10-15 —
7-5/8 — — — T-10-15 T-10-15 T-10-15 —
8-5/8 — — — Te10-15 T-10-15 T-10-15 —
9-5/8 — — — T-10-15 T-10-15 T-10-16 —
10-3/4 — — — T-10-15 T-10-15 — T-10-1L5
11-3/4 — — = — T-10-15 — T-10-L5
13-3/8 — — — — T-10-15 — T-10-1L5
16 — — — — T-10-16 — T-10-L5
18-5/8 — — — — T-10-18 — T-10-[L8
20 — <) — — T-10-16 T-10-16 T-10-[L5
Key
a2 Not thick|enough to testt
b The abovg¢ assumesd€hat special-clearance couplings are machined from regular coupling blanks.
T is the trapsverse.specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see Figure D.11)

10: full size{T-e. T0 mm x 10 mm)
7: %-size (i.e. 10 mm x 7,5 mm)

5: ¥-size (i.e. 10 mm x 5 mm)

In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (foot pounds) according to the following code. The absorbed
energy requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table E.12 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade C90

API connection type and CVN specimen orientation, size and energy

Label 1 NU EU Special-clearanceb BC L sc
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — — —
1.315 L-5-16 L-7-24 — — — — —
666 =516 £=5-t6 — — — — —
[.900 L-5-16 L-7-24 — — — — —
p-3/8 L-7-24 L-7-24 L-7-24 — — < —
D-7/8 L-10-30 L-10-30 L-10-30 — — — —
B-1/2 T-5-8 T-5-8 T-5-8 — — — —
4 T-7-12 T-7-12 — — — — —
4-1/2 T-7-12 T-7-12 — L-7-24 T-7-12 T-7-12 —
5 — — — T-5-8 T-7-12 T-10-15 —
h-1/2 — — — T-5-8 T-7-12 T-10-15 —
h-5/8 — — — T-10-15 T-10-15 T-10-15 —
7 — — — T-7-12 T-10-15 T-10-15 —
/-5/8 — — — T-10-15 T-10-15 T-10-16 —
B-5/8 — — — T-10-15 T-10-16 T-10-17 —
D-5/8 — — S T-10-15 T-10-16 T-10-17 —
10-3/4 — — — T-10-15 T-10-16 — T-10-17
11-3/4 — — — — T-10-16 — T-10-17
13-3/8 — — — — T-10-16 — T-10-17
16 — > — — — — —
18-5/8 — — — — — — —
20 — — — — — — —
Key
a  Not thick enough'to test.
b The above dsSumes that special-clearance couplings are machined from regular coupling blanks.
T ik the transverse specimen orientation (see Figure D.11)
L if the longitudinal specimen orientation (see Figure D.11)

10:TulTsize (i.e. IT0 mm x 10 mm)
7: %-size (i.e. 10 mm x 7,5 mm)

5: ¥-size (i.e. 10 mm x 5 mm)

NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (foot pounds) according to the following code. The absorbed
energy requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table E.13 — Charpy impact test specimen requirements for couplings , coupling stock,
coupling material, coupling blanks and accessory material Grades N80 all types, R95 and T95

API connection type and CVN specimen orientation, size and energy
Label 1 NU EU Special-clearanceb BC L sc
EU BC
1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — — —
1.315 L-5-16 L-7-24 — — — — —
1.660 =5=16 t=5=16 — — — — —
1.900 L-5-16 L-7-24 — — — — =
2-3/8 L-7-24 L-7-24 L-7-24 — — — —
2-7/8 L-10-30 L-10-30 L-10-30 — — — —
3-1/2 T-5-8 T-5-8 T-5-8 — — N —
4 T-7-12 T-7-12 — — — — —
4-1/2 T-7-12 T-10-15 — L-7-24 T-7-12 T-7-12 —
5 — — — T-5-8 T-7-12 T-10-15 —
5-1/2 — — — T-5-8 T-712 T-10-15 —
6-5/8 — — — T-10-15 T-10-15 T-10-16 —
7 — — — T-7-12 T-10-15 T-10-16 —
7-5/8 — — — T-10-15 T-10-16 T-10-17 —
8-5/8 — — — T-10-15 T-10-17 T-10-18 —
9-5/8 — — — T-10-15 T-10-17 T-10-18 —
10-3/4 — — — T-10-15 T-10-17 — T-10-17
11-3/4 — — = — T-10-17 — T-10-17
13-3/8 — — — — T-10-17 — T-10-17
16 — — — — — — —
18-5/8 — - — — — — —
20 — - — — — — —
Key
a2 Not thicklenough to test:
b The abovg assumes{hat special-clearance couplings are machined from regular coupling blanks.
NOTE In tHis table,.the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) whjch is
followed by the minimum absorbed energy requirement (foot pounds) according to the following code. The abs¢rbed
energy requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stockwattamd ot coupting criticat tiickmess:
T is the transverse specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see Figure D.11)
10: full size (i.e. 10 mm x 10 mm)
7: %-size (i.e. 10 mm x 7,5 mm)
5: ¥-size (i.e. 10 mm x 5 mm)
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Table E.14 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade P110

API connection type and CVN specimen orientation, size and energy

Label 1 Special-clearanceb
NU EU EU BC BC LC SC

1 2 3 4 5 6 7 8
1.050 a L-5-16 — — — -— —
1.315 L-5-16 L-7-24 — — — — —

666 =5=16 =516 — — — — —
.900 L-5-16 L-7-24 — — — — —
2-3/8 L-7-25 L-7-25 L-7-24 — — + —

P-7/8 L-10-34 L-10-33 L-10-30 — — — —
3-1/2 T-5-10 T-5-10 T-5-8 — — — —

4 T-7-15 T-7-15 — — — — —
4-1/2 T-7-14 T-7-15 — L-7-24 T-7-14 T-7-18 —

5 — — — T-5-8 T-7-14 T-10-19 —
$-1/2 — — — T-5-8 T-7-14 T-10-19 —
6-5/8 — — — T-10:15 T-10-19 T-10-20 —

7 — — — T-7-12 T-10-19 T-10-20 —

/-5/8 — — — T-10-16 T-10-20 T-10-21 —
8-5/8 — — — T-10-16 T-10-22 T-10-23 —
9-5/8 — — ~ T-10-16 T-10-22 T-10-23 —
10-3/4 — — — T-10-16 T-10-22 — T-10-22
11-3/4 — — — — T-10-22 — T-10-22
13-3/8 — — — — T-10-22 — T-10-22

16 — > — — — — —

18-5/8 — — — — — — —
20 — — — — — — —
Key
3 Not thick enough'to test.
b The above dsSumes that special-clearance couplings are machined from regular coupling blanks.
T ik the transverse specimen orientation (see Figure D.11)
L if the longitudinal specimen orientation (see Figure D.11)

10:Tullsize (i.e. IT0 mm x 10 mm)
7: 3%-size (i.e. 10 mm x 7,5 mm)

5: ¥-size (i.e. 10 mm x 5 mm)

NOTE In this table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is
followed by the minimum absorbed energy requirement (foot pounds) according to the following code. The absorbed
energy requirement is adjusted for the test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not coupling critical thickness.
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Table E.15 — Charpy impact test specimen requirements for couplings, coupling stock, coupling
material, coupling blanks and accessory material Grade Q125

API connection type and CVN specimen orientation, size and energy
Label 1 Special-clearance?
BC BC LC SC
1 2 3 4 5
4-1/2 L-7-25 T-7-15 T-7-15 —
5 T-5-9 T-7-16 T-10-20 —
5-tF2 F=5=9 T=7-16 T=16-26 —
6-b/8 T-10-16 T-10-20 T-10-21 £
/ T-7-13 T-10-21 T-10-22 A
7-5/8 T-10-18 T-10-22 T-10-23 —
8-p/8 T-10-18 T-10-23 T-10-24 —
9-5/8 T-10-18 T-10-23 T-10-25 —
1013/4 T-10-18 T-10-23 — T-10-24
11{3/4 — T-10-23 — T-10-24
1313/8 — T-10-23 — T-10-24
16 — — — —
1815/8 — — — —
40 — — — —
Key
a2 The above assumes that special-clearance couplings are machined from regular coupling blanks.
T is the transverse specimen orientation (see Figure D.11)
L is the longitudinal specimen orientation (see Figurép.11)
10: full sizg (i.e. 10 mm x 10 mm)
7: %4-size (ile. 10 mm x 7,5 mm)
5: ¥5-size (ile. 10 mm x 5 mm)
NOTE In tHis table, the specimen otientation (T or L) is followed by the minimum specimen size (10, 7 or 5) whjch is
followed by the minimum absorbed“energy requirement (foot pounds) according to the following code. The abs¢rbed
energy requirement is adjusted forthe test specimen size indicated. Orientation and specimen size is calculated on coupling
material/stock wall and not cotipling critical thickness.
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Table E.16 — Transverse Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material

Maximum critical thickness for various grades Minimum
in transverse
absorbed
L80 €90 N8OQ RIS, c110 P110 Q125 enerey
ftlb
1 2 32 4 5 6 7
0.652 0.550 0.505 0.428 0.307 0.258 15
0.721 0.612 0.565 0.483 0.354 0.302 16
0.790 0.675 0.625 0.538 0.401 0.346 17
0.860 0.738 0.685 0.593 0.448 0390 18
0.929 0.800 0.745 0.648 0.495 0.434 19
0.998 0.863 0.805 0.702 0.542 0.478 20
1.067 0.926 0.864 0.757 0.589 0.521 21
0.988 0.924 0.812 0636 0.565 22
1.051 0.984 0.867 0/683 0.609 23
1.044 0.922 0.730 0.653 24
0.976 0.777 0.697 25
1.031 0.824 0.741 26
0.871 0.785 27
0918 0.828 28
0.965 0.872 29
1.012 0916 30
0.960 31
1.004 32
For critical thickness greater than.shown above, the requirements shall be according to the formulas for the yall thickness
and grade.
NOTE  Critical thicknesses greater than shown in Table E.7 are not applicable for couplings with API thyeads and are
shown here for informatioh.fer special applications.
Table E.17 — Longitudinal Charpy absorbed energy requirements for couplings, coupling stock,
coupling material, coupling blanks and accessory material
Maximum critical thickness Minimum
in Igngitudinal
bsorbed
L80 C90 N80.I(.26§95' C110 P110 Q125 enersy
ftlb
1 2 3 4 5 6 7
0.635 0.534 0.491 0.415 0.295 0.247 30
0.669 0.565 0.520 0.442 0.319 0.269 31
0.704 0.597 0.550 0.469 0.342 0.291 32
0.738 0.628 0.580 0.497 0.366 0.313 33

and grade.

For critical thickness greater than shown above, the requirements shall be according to the formulas for the wall thickness

NOTE  Critical thicknesses greater than shown in Table E.7 are not applicable for couplings with API threads and are
shown here for information for special applications.
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Table E.17 (continued)

Maximum critical thickness Minimum
in longitudinal
absorbed
L80 €90 NBOQ k95, c110 P110 Q125 energy
ftlb
1 2 3 4 5 6 7
0.773 0.659 0.610 0.524 0.389 0.335 34
0.808 0.691 0.640 0.552 0.413 0.357 35
0.842 0.722 0.670 0.579 0.456 0.579 36
0.877 0.753 0.700 0.606 0.460 0.401 37
0912 0.785 0.730 0.634 0.483 0.423 38
0.946 0.816 0.760 0.661 0.507 0.445 39
0.981 0.847 0.790 0.689 0.530 0.467 40
1.015 0.879 0.819 0.716 0.554 0.489 41
0910 0.849 0.743 0.577 0.510 42
0.941 0.879 0.771 0.601 0.532 43
0.973 0.909 0.798 0.624 0.554 44
1.004 0.939 0.826 0.648 0.576 45
0.969 0.853 0.671 0.598 46
0.999 0.881 0.695 0.620 47
1.029 0.908 0.718 0.642 48
0.935 0.742 0.664 49
0.963 0.765 0.686 50
For critical thjckness greater than shown above, the requigenients shall be according to the formulas for the wall thickness
and grade.
NOTE  Critigal thicknesses greater than shown innIable E.7 are not applicable for couplings with API threads and are
shown here fgr information for special applicatiens.

Table E.18 — Transverse Charpy absorbed energy requirements for pipe

111 Minimum
transvelse
absorb¢d
N80, L80 C90 R95, T95 C110 P110 Q125 energy
ftlb
1 2 3 4 5 6 7
0.442 0.346 0.306 10
0.524 0.419 0.375 11
0.606 0.492 0.444 12
0.689 0.565 0.513 13
0.771 0.638 0.583 14
0.853 0.711 0.652 0.428 0.505 0.258 15
0.935 0.785 0.721 0.483 0.565 0.302 16
1.018 0.858 0.790 0.538 0.625 0.346 17
For wall thickness greater than shown above, the requirements shall be according to the formulas for the wall thickness
and grade.
NOTE Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special
applications.
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applifations.

111 Minimum
transverse
absorbed
N80, L80 C90 R95, T95 C110 P110 Q125 energy
ftlb
1 2 3 4 5 6 7
0.931 0.860 0.593 0.685 0.390 18
1.004 0.929 0.648 0.745 0.434 19
0.998 0.702 0.805 0.478 20
0.757 0.864 0.521 21
0.812 0.924 0.565 22
0.867 0.984 0.609 23
0.922 1.044 0.653 24
0.976 0.697 25
1.031 0.741 26
0.785 27
0.828 28
0.872 29
0916 30
0.960 31
1.004 32
For wall thickness greater than shown above, the requirements shall be according to the formulas for the yvall thickness
and grade.
NOTE  Wall thicknesses greater than those of 'standard ISO/API pipe are shown here for informatiqn for special

Table E.19 — Longitudinal Charpy absorbed energy requirements for pip¢

applications.

Maximum specified wall thickness Minimum
. longitudinal
mn bsorbed
energy
N80, L80 Go0 R95, T95 C110 P110 Q125
ftlb
1 2 3 4 5 6 7
0.421 0.328 0.288 — — — 20
0.462 0.364 0.323 — — — 21
0504 0.401 0.358 — — — 22
04 0457 0.592 — — — 23
0.586 0.474 0.427 — — — 24
0.627 0.510 0.461 — — — 25
0.668 0.547 0.496 — — — 26
0.709 0.584 0.531 — — — 27
0.750 0.620 0.565 — — — 28
0.791 0.657 0.600 — — — 29
For wall thicknesses greater than shown above, the requirements shall be according to the formulas for the wall thickness
and grade.
NOTE  Wall thicknesses greater than those of standard ISO/API pipe are shown here for information for special
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Table E.19 (continued)

Maximum specified wall thickness Minimum
in longitudinal
absorbed
energy
N80, L80 C90 R95, T95 C110 P110 Q125
ftlb
1 2 3 4 5 6 7
0.833 0.693 0.635 0.415 0.491 0.247 30
0.874 0.730 0.669 0.442 0.520 0.269 31
0915 0.766 0.704 0.469 0.550 0.291 32
0.956 0.803 0.738 0.497 0.580 0.313 33
0.997 0.839 0.773 0.524 0.610 0.335 34
1.038 0.876 0.808 0.552 0.640 0.357 35
0913 0.842 0.579 0.670 0.379 36
0.949 0.877 0.606 0.700 0.401 37
0.986 0912 0.634 0.730 0423 38
1.022 0.946 0.661 0.760 0.445 39
0.981 0.689 0.790 0.467 40
1.015 0.716 0.819 0.489 41
0.743 0.849 0.510 42
0.771 0.879 0.532 43
0.798 0.909 0.554 44
0.826 0.939 0.576 45
0.853 0.969 0.598 46
0.881 0.999 0.620 47
0.908 1.029 0.642 48
0.935 0.664 49
0.963 0.686 50
For wall thickinesses greater than shown above, the requirements shall be according to the formulas for the wall thickness
and grade.
NOTE  Wall] thicknesses greater,thian those of standard ISO/API pipe are shown here for information for special
applications.
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Table E.20 — Transverse impact specimen size required for quenched and tempered product

Calculated wall thickness required t_o machine transverse Charpy impact
specimens
Label 1 in
Full size 34-size 12-size
1 2 3 4
3-1/2 0.809 0.711 0.612
4 0.752 0.654 0.555
=172 6712 t06t% 6515
5 0.681 0.583 0,484
5-1/2 0.656 0.558 0.4%9
6-5/8 0.616 0.518 0.419
7 0.606 0.508 0.409
7-5/8 0.591 0.493 0.394
7-3/4 0.588 0.490 0.391
8-5/8 0.572 0.474 0.375
9-5/8 0.557 02459 0.360
10-3/4 0.544 0.446 0.347
11-3/4 0.535 0.437 0.338
13-3/8 0.522 0.424 0.325
16 0.508 0.410 0.311
18-5/8 0.497 0.399 0.300
20 0.493 0.395 0.296

NOTE The wall thicknesses in columns 2;-3)and 4 that are in excess of the maximum wall thicknesses fo
are for information only. The above provides-a 0.020 in inside-wall and a 0.020 in outside-wall machining alld

wance.

ISO/API pipe
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Table E.21 — Longitudinal impact specimen size required for quenched and tempered product

Calculated wall thickness required to machine longitudinal Charpy impact
specimens
Label 1 in
Full size %-size 1,-size
1 2 3 4
1.050 0.472 0.374 0.275
1.315 0.464 0.366 0.267
1.666 6458 6-360 0-261
1.900 0.455 0.357 0.258
2.963 0.453 0.355 0,256
2-B/8 0.450 0.352 0.253
2-7/8 0.448 0.350 0.251
34/2 0.445 0.347 0.248
& 0.444 0.346 0.247
4-1/2 0.443 0.345 0.246
5 0.442 0.344 0.245
5-1/2 0.441 0.343 0.244
6-H/8 0.440 0,342 0.243
7 0.440 0.342 0.243
7-b/8 0.439 0.341 0.242
7-B/4 0.439 0.341 0.242
8-5/8 0.439 0.341 0.242
9-5/8 0.438 0.340 0.241
1013/4 0.438 0.340 0.241
11t3/4 0437 0.339 0.240
13t3/8 07437 0.339 0.240
16 0.436 0.338 0.239
18t5/8 0.436 0.338 0.239
20 0.436 0.338 0.239
NOTE The vall thicknegses in columns 2, 3 and 4 that are in excess of the maximum wall thicknesses for ISO/AP] pipe
are for information only. The above provides a 0.020 in inside-wall and a 0.020 in outside-wall machining allowance.
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Table E.22 — Distance between plates for electric weld flattening tests

IS0 11960:2020(E)

D/t Distance between plates
Grade . ]
ratio in
1 2 3
H40 =16 0.5xD
<16 D % (0.830-0.020 6 D/t)
J55 216 0.65xD
& 393to 16 D = (0.980 - 0.020 6 D/t)
K55 <3.93 D % (1.104 - 0.051 8 D/t)
N80 Type 1, N80Q? 9to 28 D x (1.074-0.019 4 D/t)
L80 Type 1 9to 28 D x (1.074 - 0.019 4-D/t)
R952 9to 28 D % (1.080 - 0.017 8 D/t)
P110P All D x (1.086 --0.016 3 D/t))
Q125b All D x (1.092=0.014 0 D/t)

D is the specified outside diameter of pipe, in inches.

tis the specified wall thickness of the pipe, in inches.

a If the flattening test fails at 12 o'clock or 6 o'clockythe flattening shall continue until
the remaining portion of the specimen fails at the 3 @'clock or 9 o'clock position. Premature
failure at 12 o'clock or 6 o'clock shall not be considered basis for rejection.

b See A.5 SR11. Flattening shall be conducted until this distance or until 0,85 x D,
whichever is less, without cracking at any location.
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Table E.23 — Dimensions and masses for standard casing and for casing threaded with API
round thread and buttress thread

Calculated mass¢

Nom-

Out- inal Wall | Inside L e, mass gain or loss due to end
Labels? dsiladnel- linear | thick- | diame- lzflllittg:: Plain- finishing?
eter %%Sbs,c ness ter end b
Round thread | Buttress thread
1 2 P ‘ a "re | Short Long | RC scC
in 1b/ft in in in 1b/ft
1 2 3 4 5 6 7 8 9 10 11 12
4-1/2 9.50 4.500 9.70 0.205 4.090 3.965 9.41 8.02 — — 1+
4-1/2 [0.50 | 4.500 | 10.60 | 0.224 | 4.052 | 3.927 | 10.24 | 7.34 — 9:98 2147
4-1/2 [1.60 | 4.500 | 11.70 0.250 4.000 3.875 11.36 7.00 7.95 9.52 201
4-1/2 3.50 | 4.500 | 13.30 | 0.290 | 3.920 | 3.795 | 13.05 — 738 8.82 1132
4-1/2 [5.10 | 4.500 | 15.30 0.337 3.826 3.701 15.00 — 6.73 8.02 0J52
5 [1.50 | 5.000 | 11.60 0.220 4.560 4.435 11.24 9.52 — — 1+
5 [3.00 | 5.000 | 13.20 | 0.253 | 4.494 | 4.369 | 12.84 }/~8.81 | 10.69 | 11.86 221
5 [5.00 | 5.000 | 15.30 0.296 4.408 4.283 14.88 8.17 9.95 11.00 135
5 [8.00 | 5.000 | 18.30 | 0.362 | 4.276 | 4.151 1795 — 8.83 9.71 0J05
5 P1.40 | 5.000 | 21.60 0.437 4126 4.001 21.32 — 7.60 8.28 -1{37
5 P3.20 | 5.000 | 23.40 | 0.478 | 4.044 | 3.919 23.11 — 6.95 7.53 2|12
5 P4.10 | 5.000 | 24.30 0.500 4.000 8:875 24.05 — 6.60 7.13 -2{52

5-1/2 [4.00 | 5.500 | 14.00 0.244 5.012 4.887 13.71 | 10.14 — — T
5-1/2 [5.50 | 5.500 | 15.80 0.275 4.950 4.825 15.36 9.61 | 11.60 | 12.58 1P2
5-1/2 17.00 | 5.500 | 17.30 0.304 4.892 4.767 16.89 9.12 | 11.03 | 1193 127
5-1/2 P0.00 | 5.500 | 20.20 0.361 4778 4.653 19.83 — 9.92 10.64 0j01
5-1/2 p3.00 | 5.500 | 22.90 0:415 4.670 4.545 22.56 — 8.90 9.51 -1}115
5-1/2 26.80 | 5.500 | 27.00 0.500 4.500 4.375 26.72 — — — T
5-1/2 P9.70 | 5.500 | 2990 0.562 4.376 4.251 29.67 — — — T
5-1/2 B2.60 | 5.500+\32.70 0625 4.250 4.125 32.57 — — — T
5-1/2 85.30 | 5.500°| 35.50 0.687 4.126 4.001 35.35 — — — T
5-1/2 8.00 {5¥500 | 38.20 0.750 4.000 3.875 38.08 — — — T
5-1/2 40.50, ' 5.500 | 40.80 0.812 3.876 3.751 40.69 — — — T
5-1/2 5
See Figures D.1, D.2 and D.
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2 Labels are for information and assistance in ordering.
b Nominal linear masses, threaded and coupled (col.4) are shown for information only.

¢ The density of martensitic chromium steel (L80 Type 13Cr) are less than those of carbon steels. The masses shown are
therefore not accurate for martensitic chromium steels. A mass correction factor of 0.989 shall be used.

d Mass gain or loss due to end finishing. See 8.5.

¢ Drift diameter for most common bit size. This drift diameter shall be specified on the purchase agreement and marked
on the pipe. See 8.10 for drift requirements.

f Based on 110,000 psi minimum yield strength or greater.

g€ Based on 55,000 psi minimum yield strength
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Table E.23 (continued)

IS0 11960:2020(E)

Calculated mass¢

e

f

8

Nom-
O_Ut' inal Wall | Inside . e, mass gain or loss due to end
Labels? S.lde linear | thick- | diame- Drift di- Plain- finishing!
diam- ameter
mass ness ter end b
eter T&Cb.c
Round thread | Buttress thread
D t d Wpe
1 2 Short | Long RC ScC
in Ib/ft in in in Ib/ft
2 2 4 5 6 Vi Je) o 10 11 12
6-%/8 20.00 | 6.625 | 20.00 0.288 6.049 5.924 19.51 | 11.15 | 13.74 | A4.00 197
6-%/8 24.00 | 6.625 | 24.00 0.352 5921 5.796 23.60 9.74 | 12.087-12.1]8 0.15
-%/8 28.00 | 6.625 | 28.00 0.417 5.791 5.666 27.67 — 1042 | 10.38 -1.65
6-%/8 32.00 | 6.625 | 32.00 0.475 5.675 5.550 31.23 — 8.98 8.81 -3.22
¥ 17.00 | 7.000 | 17.20 0.231 6.538 6.413 16.72 | 16:77 — — —
T 20.00 | 7.000 | 20.10 0.272 6.456 6.331 19.56 1.14.86 — — —
¥ 23.00 | 7.000 | 23.30 0.317 6.366 | 6.250¢ | 22,65)] 13.80 |117.51| 18.26 1.27
T 23.00 | 7.000 | 23.30 0.317 6.366 6.241 2265 | 13.80 | 117.51| 18.26 1.27
¥ 26.00 | 7.000 | 26.30 0.362 6.276 6.151 25.69 | 12.76 | 16.25 | 16.86 -0.12
4 29.00 | 7.000 | 29.30 0.408 6.184 6.059 28.75 — 14.97 | 15.46 -1.52
¥ 32.00 | 7.000 | 32.20 0.453 6.094 {6:000¢ | 31.70 — 13.74 | 14.111 -2.88
4 32.00 | 7.000 | 32.20 0.453 6.094 5.969 31.70 — 13.74 | 14.1ft -2.88
¥ 35.00 | 7.000 | 35.00 0.498 6:004 5.879 34.61 — 12.53 | 12.77 -4.21
4 38.00 | 7.000 | 37.70 0.540 5.920 5.795 37.29 — 1141 | 11.55 -5.44
¥ 4270 | 7.000 | 42.90 0.625 5.750 5.625 42.59 — — — —
¥ 46.40 | 7.000 | 46.60 0687 5.626 5.001 46.36 — — — —
¥ 50.10 | 7.000 | 50,30 0.750 5.500 5.375 50.11 — — — —
¥ 53.60 | 7.000 | 53190 0.812 5.376 5.251 53.71 — — — —
T 57.10 | 7.000}+-57.40 0.875 5.250 5.125 57.29 — — — —
See Higures D.1, D.2 and D3.
a  Jlabels are for ipformation and assistance in ordering.
b Nominal lineakmasses, threaded and coupled (col.4) are shown for information only.
¢ The densityof martensitic chromium steel (L80 Type 13Cr) are less than those of carbon steels. The masfes shown are
thergforemotaccurate for martensitic chromium steels. A mass correction factor of 0.989 shall be used.
d  MasS)gain or loss due to end finishing. See 8.5.

Drift diameter for most common bit size. This drift diameter shall be specified on the purchase agreement and marked
on the pipe. See 8.10 for drift requirements.

Based on 110,000 psi minimum yield strength or greater.

Based on 55,000 psi minimum yield strength
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Table E.23 (continued)

Calculated mass¢

Out- Nom- -
cide inal Wall | Inside Drift di- e, mass gain or l_ossd due to end
Labels? diam- linear | thick- | diame- ameter | Plain- finishing
eter 'Il‘ré:zsbsc ness ter end b
' Round thread | Buttress thread
D t d Whe
1 2 Short | Long RC SCC
in Ib/ft in in in Ib/ft
1 2 32 4 5 s Z 8 Q 10 11 2

7-5/8 P4.00 | 7.625 | 24.00 | 0.300 7.025 6.900 2349 | 15.68 | — — H-

7-5/8 p6.40 | 7.625 | 26.40 0.328 6.969 6.844 25.59 | 1494 | 1891 | 20.1a 5[71
7-5/8 P9.70 | 7.625 | 29.70 0.375 6.875 6.750 29.06 — 1743 | 1847 4)06
7-5/8 83.70 | 7.625 | 33.70 0.430 6.765 6.640 33.07 — 15.71"\.16.56 2{16
7-5/8 89.00 | 7.625 | 39.00 0.500 6.625 6.500 38.08 — 1357 | 14.19 022
7-5/8 42.80 | 7.625 | 42.80 | 0.562 6.501 6.376 42.43 — 11.72 | 12.13 -2{28
7-5/8 45.30 | 7.625 | 45.30 0.595 6.435 6.310 44.71 —A 10.74 | 11.05 -3136
7-5/8 17.10 | 7.625 | 47.10 0.625 6.375 6.250 46.77 — 9.87 10.07 -433

7-5/8 b1.20 | 7.625 | 51.20 0.687 6.251 6.126 5095 — — — T

7-5/8 b5.30 | 7.625 | 55.30 0.750 6.125 6.000 55.12 — — — +
7-3/4 46.10 | 7.750 | 46.10 0.595 6.560 | 6.500¢~45.51 — — — +
7-3/4 #6.10 | 7.750 | 46.10 0.595 6.560 6.435 45.51 — — — +
8-5/8 p4.00 | 8.625 | 24.00 | 0.264 | 8.097 7972 23.60 | 24.10 — — +
8-5/8 $8.00 | 8.625 | 28.00 | 0.304 | 8.017 7.892 27.04 | 22.20 — — +

8-5/8 82.00 | 8.625 | 32.00 0.352 7921 7.875¢ | 31.13 | 20.70 | 2742 | 27.71 5[53
8-5/8 82.00 | 8.625 | 32.00 0.352 7921 7.796 31.13 | 20.70 | 2742 | 2771 5[53
8-5/8 86.00 | 8.625 | 36.00 | 0,400 7.825 7.700 35.17 | 19.23 | 25.57 | 25.76 3{57
8-5/8 40.00 | 8.625 | 40.00 0450 7.725 7.625¢ | 39.33 — 23.66 | 23.74 156
8-5/8 40.00 | 8.625 | 40.00 0.450 7.725 7.600 39.33 — 23.66 | 23.74 1/56
8-5/8 44.00 | 8.625 | 44,00 | 0.500 7.625 7.500 43.43 — 21.78 | 21.76 043
8-5/8 49.00 | 8.6257149.00 0.557 7.511 7.286 48.04 — 19.67 | 19.52 -2166

See Figures D|1, D.2 and B3¢

2 Labels arg for infermation and assistance in ordering.
b Nominal linedrmasses, threaded and coupled (col.4) are shown for information only.

¢ The densityc artensitic chromium steel (1.8( e 13Cr)arelessthan thgose of carbon steels The
therefore not accurate for martensitic chromium steels. A mass correction factor of 0.989 shall be used.

d  Mass gain or loss due to end finishing. See 8.5.

¢ Drift diameter for most common bit size. This drift diameter shall be specified on the purchase agreement and marked
on the pipe. See 8.10 for drift requirements.

f Based on 110,000 psi minimum yield strength or greater.

g€  Based on 55,000 psi minimum yield strength
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