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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.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trad

.org/iso/for

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may‘be the subjg

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t
e Organization (WTO) principles in the Technical’Barriers to Trade (TBT) see wwj
bword.html.

This docu

e
structuresr}l

r petroleum, petrochemical and natural-gas industries, Subcommittee SC 5, Casing, tuibing

and drill pip

This third e
revised. It a

Any feedbad
complete lis

nt was prepared by Technical Committee“ISO/TC 67, Materials, equipment and off]

N

lition cancels and replaces the seécond edition (ISO 11961:2008), which has been techn
so incorporates the Technical Corrigendum ISO 11961:2008/Cor.1:2009.

k or questions on this dodument should be directed to the user’s national standards bo
ting of these bodies can‘bé found at www.iso.org/members.html.

ect of

s. ISO shall not be held responsible for identifying any or all such patent rights. Detafils of

1d /or

S not

and
b the
W.iso

bhore

cally

dy. A

viii

© ISO 2018 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=6c935738de60aa0523d31c5bfa49f3ee

ISO 11961:2018(E)

Introduction

Users of this document are advised that further or differing requirements might 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 may be
particularly applicable where there is innovative or developing technology. Where an alternative is
offered, the vendor can identify any variations from this document and provide details.

© 1S0 2018 - All rights reserved ix


https://standardsiso.com/api/?name=6c935738de60aa0523d31c5bfa49f3ee



https://standardsiso.com/api/?name=6c935738de60aa0523d31c5bfa49f3ee

INTERNATIONAL STANDARD
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Petroleum and natural gas industries — Steel drill pipe

1 Scope

This document specifies the technical delivery conditions for steel drill-pipes with upset pipe-body
ends and weld-on tool joints for use in drilling and production operations in petroleum and natural gas
industries for three product specification levels (PSL-1, PSL-2 and PSL-3). The requirements for PSL-1

form
requ

This

4

— high-strength grades of drill-pipe, grades X, G and S;

q

A ty)
main
USsC

This
By a
pipe
optid

non-

This

when in service.

NOT]H
upset
ordeq

NOTH

of drill-pipe tool joints.

NOTH

the basis of this document. The requirements that define different levels of standa
rements for PSL-2 and PSL-3 are in Annex G.

document covers the following grades of drill-pipe:

rrade E drill-pipe;

bnhanced H;S resistance drill pipe, grades D and F.

pical drill-pipe configuration is given, showing main elements and lengths (see Figu
dimensions and masses of the grades of drill-pipe are given in both SI units (see Tabl
nits (see Table C.1).

document can also be used for drill-pipe with tool joints not specified by ISO or API st:

breement between purchaser and manufacturer, this document can also be applied tq
body and/or tool-joint dimensions. This décument lists supplementary requiremer

Hestructive examination (see Annex E).

document does not consider performance properties, nor performance degradation of

1 In this document, drill-pipe is designated by label 1, label 2, grade of material (E, X, G
type and type of rotary shouldered connection. Designations are used for the purpose of idd
ing.

2 Reference cambe made to ISO 10424-2 or API Spec 7-2 for the detailed requirements for

3  Reference can be made to API RP 7G for the performance properties of the drill-pipe.

2 ]1\lormative references

rd technical

re B.1). The
b A.1) and in

indards.

other drill-
nts that can

nally be agreed between purchaser and manufacturer, for testing, performance verification and

the product

, S, D and F),
ntification in

he threading

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 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method

ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method

[SO 6892, Metallic materials — Tensile testing

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
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IS0 9513, Metallic materials — Calibration of extensometer systems used in uniaxial testing

[SO 10424-2, Petroleum and natural gas industries — Rotary drilling equipment — Part 2: Threading and
gauging of rotary shouldered thread connections

ISO 10893-2, Non-destructive testing of steel tubes — Part 2: Automated eddy current testing of seamless
and welded (except submerged arc-welded) steel tubes for the detection of imperfections

ISO 10893-3, Non-destructive testing of steel tubes — Part 3: Automated full peripheral flux leakage
testing of seamless and welded (except submerged arc-welded) ferromagnetic steel tubes for the detection
of longitudinal and/or transverse imperfections

ISO 10893-5
welded ferrd

[SO 10893-]
testing of se
and/or trang
[SO 11484, §
SPEC API7-

ANSI/NACE
Corrosion Cr

ASME. Boile

ASNT SNT-I
Testing

ASTM A370
ASTM A751
ASTM A941
ASTM E4, St
ASTM E10, §
ASTM E18,
ASTM E23,
ASTM E83,
ASTM E92,

, 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 — Part 10: Automated full peripheral” ultrad
imless and welded (except submerged arc-welded) steel tubes for the detectioiof longity
verse imperfections

teel products — Employer's qualification system for non-destructive testing (NDT) perso
P, Specification for Threading and Gauging of Rotary Shouldered Thread Connections

TMO177, Laboratory testing of metals for Resistance to Stilfide Stress Cracking and S
acking in HzS Environments

- and Pressure Vessel Code, Section IX

C-1A, Recommended Practice, Personnel Qualification and Certification in Non-Destry

Standard Test Methods and Definitions for Mechanical Testing of Steel Products

Standard Test Methods, Practices and.Terminology for Chemical Analysis of Steel Product

Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys
andard Practices for Force‘Verification of Testing Machines
[tandard Test Method for.Brinell Hardness of Metallic Materials
ftandard Test Methoeds for Rockwell Hardness of Metallic Materials
ftandard Test Methods for Notched Bar Impact Testing of Metallic Materials
btandard Practice for Verification and Classification of Extensometer Systems

btandard Test Method for Vickers Hardness of Metallic Materials

s and

sonic
dinal

nnel

tress

ctive

£ LL yal

ASTM E213,

Ci 1 1D Yo TIls T =) : o AL ot D I . N ]
oJturtkura rruclicc jur UIitrusoriie CAUITIINaLion oy victul r'ipec ura ruviry

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

Saturation

ASTM E570, Standard Practice for Flux Leakage Examination of Ferromagnetic Steel Tubular Products

ASTM E709,

3 Terms

Standard Guide for Magnetic Particle Testing

, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ASTM A941 and the following apply.

2
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[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.11
bevel diameter
outer diameter of the sealing shoulder of a rotary shouldered connection

3.1.2

defect
impedrfection of sufficient magnitude to warrant rejection of the product based on criterip defined in
this glocument

[SOURCE: ISO 11960:2014, definition 4.1.12]

3.1.3
drilltpipe
drill{pipe body with weld-on tool joints

3.14
drilltpipe body
seanjless pipe with upset ends

Note|l to entry: See Figure B.1.

3.1.5
drilltpipe-body manufacturer
firm|company or corporation that operates facilities for making drill-pipe bodies and is regponsible for
compliance with the requirements of this documment applicable to the drill-pipe body

Note|[l to entry: See 7.21.

3.1.6
drillpipe manufacturer
firm| company or corporation responsible for compliance with all the applicable requirements of this
docujment

Note|l to entry: See 6.16.

3.1.7
drilltpipe torsion-strength ratio
torsipn strengthef the tool-joint connection divided by the drill-pipe-body torsion strength

3.1.9
drillrpipe weld neck
machjinéd part of the drill-pipe comprising the tool-joint weld neck, the weld and the drill-pipg¢-body upset

Note 1 to entry: See Figure B.1.

3.1.9
elephant hide
wrinkled outside diameter surfaces of the drill-pipe body caused by the upsetting process

3.1.10

enhanced H3S resistance

classification of drill pipe that includes Sulfide Stress Cracking testing as part of its qualification and
quality control

© ISO 2018 - All rights reserved 3
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3.1.11
essential variable
variable parameter in which a change affects the mechanical properties of the weld joint

3.1.12
gouge
elongated groove or cavity caused by mechanical removal of metal

3.1.13
hard banding
application of material onto tool joints to reduce external wear of the tool joint

Note 1 to entfy: This is also known as hard facing.

3.1.14
hardness number
result from p single hardness impression

3.1.15
heat

heat of steel
metal prodyced by a single cycle of a batch-melting process

3.1.16
heat analysis
chemical anplysis representative of a heat as reported by the metalproducer

[SOURCE: IS0 11960:2014, definition 4.1.18]

3.1.17
imperfection
discontinuitly in the product wall or on the product’surface that can be detected by an NDE mgthod
included in this document

[SOURCE: IS0 11960:2014, definition 4.1.19, modified]

3.1.18
indication
evidence of h discontinuity that yequires interpretation to determine its significance

3.1.19

inspection
process of measuring, eXamining, testing, gauging or otherwise comparing the product with the
applicable r¢equirements

3.1.20
label 1
dimensionless-designationfor-thedril-pipe bedysize thatmaybeused-whenordering
3.1.21
label 2

dimensionless designation for the drill-pipe-body mass per unit length that may be used when ordering

3.1.22

linear imperfection

imperfection that includes, but is not limited to, seams, laps, cracks, plug scores, cuts, gouges and
elephant hide

Note 1 to entry: See API 5T1.

[SOURCE: ISO 11960:2004, definition 4.1.28, modified]
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3.1.23

lot

definite quantity of product manufactured under conditions that are considered uniform for the
attribute being inspected

3.1.24
lot size
number of units in a lot

3.1.25
manufacturer

mak

Note
contd

3.1.2
mea
resu

3.1.2
non-
varig

3.1.2
non-|
impd

Note

3.1.2
pipe
sean|
Note

3.1.3
prod
PQR
writt
ther

3.1.3
prod
drill

3.1.3

£ 1a311 : Jaazll H Lad 4 1ot
I Ul uriil lJl}JC, uriir l_lllJU uuu_y Ul LtUUI JUlllLD

1 to entry: The manufacturer can be the maker of one or more of the specified components,
xt.

6
n hardness number
t of averaging the hardness numbers for the single specimen or locatign being evaluat

7
essential variable
ble parameter in which a change may be made in the WPS without re-qualification

8
linear imperfection
rfection that includes, but is not limited to, pits

1 to entry: See API Std 5T1.

9
body
less pipe excluding upset and upset-affected areas

1 to entry: See Figure B.1.

0
edure qualification record

en documentationstating an assessment that a specific WPS produces welds in acco
equirements of this document.

1
uct
pipe, drill<pipe body or tool joint

2

haser

Hepending on

D
Q.

rdance with

purd

party responsible for both the definition of requirements for a product order and for payment for
that order

[SOU

RCE: ISO 11960:2014, definition 4.1.39]

3.1.33
quench crack
crack in steel resulting from stresses produced during the transformation from austenite to martensite

Note

[SOU

© ISO

1 to entry: This transformation is accompanied by an increase in volume.

RCE: ISO 11960:2014, definition 4.1.40]
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3.1.34
rotary shouldered connection
connection used on drill string elements which has tapered threads and sealing shoulders

3.1.35

rotary friction welding

solid state welding under compressive-force contact of work-pieces rotating relative to one another
along a common axis to increase temperature and plastically displace material from the faying surfaces

Note 1 to entry: Either direct drive or inertia friction welding is acceptable.

3.1.36
sample
one or more units of product selected from a lot to represent that lot

3.1.37
seamless pipe
wrought steel tubular product made without a weld seam

Note 1 to enfry: It is manufactured by hot working and, if necessary, by subsequently’cold-working or|heat-
treating, or ajcombination of these operations, to produce the desired shape, dimensions and properties.

[SOURCE: IS0 11960:2014, definition 4.1.41, modified]

3.1.38

tool joint
forged or rolled steel component for drill-pipe designed to be welded to the drill-pipe body and having
arotary shouldered connection

3.1.39
tool-joint bpx
threaded connection on tool joints that has internal‘threads

3.1.40
tool-joint manufacturer
firm, compdny or corporation that operates facilities for making tool joints and is responsible for
compliance with the requirements of this’document applicable to the tool joint

Note 1 to ent}y: See 8.14.

3.1.41
tool-joint pjn
threaded copnnection on4ool joints that has external threads

3.1.42
upset ovality
difference between the largest and smallest diameter in a plane perpendicular to the axis of the upset

3.1.43

weld zone

zone comprising the weld line and the heat-affected areas on either side of the weld line caused by the
friction welding and subsequent heat-treatment processes

3.1.44

welding machine and welding operator performance qualification

WPQ

written procedure used to demonstrate that a welding machine and welding operator combination has
the capability to use the WPS to produce a weld meeting the requirements of this document

Note 1 to entry: It includes records from the qualification tests.
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welding procedure specification

WPS

written procedure that provides instructions to the welding operator for making production welds in
accordance with the requirements of this document

Note 1 to entry: It includes all essential variables and non-essential variables for friction welding of tool joints to
drill-pipe body. A WPS applies to all those welds, of which each element has the same specified dimensions and
chemistry, that are grouped according to a documented procedure that ensures a predictable response to weld-
zone treatment for a particular grade.

3.2

Adp
A
A

Aw

Cm

Dg

dymbols and abbreviated terms

cross-sectional area of the drill-pipe body based on the specified dimensions-of the pipe body

cross-sectional area of the tensile specimen, expressed in square millitietres (sq
length of reduced section, expressed in millimetres

minimum cross-sectional area of the weld zone

tool-joint outside diameter (pin and box)

standard Charpy impact energy, expressed in Joules

standard Charpy impact energy, expressed in foot-pounds

pipe-body outside diameter

bevel diameter (pin and box)

external diameter on the tool:joint neck, which becomes D¢, after welding an
machining

diameter of round bar;

outside diameter,of.the drill-pipe weld after machining

drill-pipe-body upset outside diameter

pipe-bodyinside diameter

intefmal diameter of the tool-joint neck, which becomes di after welding and fing

tool-joint-pin inside diameter

hare inches)

d final

| machining

inside diameter of the drill-pipe weld after machining

drill-pipe-body upset inside diameter
external upset
minimum extension in a gauge length of 50,8 mm (2.0 in)

minimum elongation

drill-pipe-body mass gain or loss due to end finishing. For plain-end non-upset pipe, ey

equals zero

gauge length
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ID inside diameter

[EU internal-external upset

IU internal upset

L length of drill-pipe with weld-on tool joint (from shoulder to shoulder)

Ly length of box-tool joint outside diameter including connection bevel and hard band; see

Figures B.1 and B.12

Leu rit-pipe-bodyextermatupsetiength

Liu rill-pipe-body internal upset length

Lpb ngth of pin-tool-joint outside diameter, including connection bevel; see Figures\B.1 and|B.12
Lpe ngth of drill-pipe body (without tool joint)
Meuy rill-pipe-body external upset taper length
Miy rill-pipe-body internal upset taper length
N raction or number with a fraction

NDE on-destructive examination

oD utside diameter

PQR rocedure qualification record

PSL roduct specification level

R inimum radius of fillet

RSC fotary shouldered connection

SSC $ulfide Stress Cracking

Ts fensile strength

t ipe-body walkthickness

U pset dimension

Udp inimum specified tensile strength

UT Itrasonic testing

w width

wy, approximate calculated mass of a piece of drill-pipe body of length Lye
WPQ welder performance qualification

WPS welding procedure specification

Wdp approximate linear mass of the drill-pipe
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Y
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plain-end pipe-body unit mass (without upsets)

specified minimum yield strength, see Table A.5 or Table C.5

weld zone yield strength

4 Conformance

4.1

In the interests of world-wide application of this document, Technical Committee ISQ
decided, after detailed technical analysis, that some of the normative documents listed"in(
prepared by ISO/TC 67 or another ISO Technical Committee are interchangeable i the cc
relevant requirement with the relevant document prepared by the American Petréleum Ins
the American Society for Testing and Materials (ASTM) and the American Natioxal Standal
(ANSD). These latter documents are cited in the running text following the ISO-reference a
by “or”, for example “ISO XXXX or API YYYY”. Application of an alternative-normative docur

this
both

4.2

In th
State

are i

units

data

Prod
equiy
as ex

For

thou
sepa

In th

NOTH

5

5.1

Dual citing of normative references

anner will lead to technical results different from the use of the preeeding [SO referen
results are acceptable and these documents are thus considered.interchangeable in pr

Units of measurement

is document, data are expressed in both the International System (SI) of units ang
s Customary (USC) system of units. Separate tablesfor data expressed in SI units ar

. For a specific order item, it is intended that only one system of units be used, withou
expressed in the other system.

ucts manufactured to specifications expressed in either of these unit systems shall b
ralent and totally interchangeable. Conisequently, compliance with the requirements of th
pressed in one system provides compliance with requirements expressed in the other s

lata expressed in the SI system, a comma is used as the decimal separator and a §
ands separator. For datarexpressed in the USC system, a dot (on the line) is used as
Fator and a space as the(thousands separator.

e text, data in SI units-are followed by data in USC units in brackets.

The procedures used to convert from USC units to SI units are given in Annex F.

nformation to be supplied when placing orders for drill-pipe

Grades D95 and F105

/TC 67 has
lause 2 and
ntext of the
titute (API),
"ds Institute
nd preceded
nent cited in
ce. However,
actice.

the United
d USC units

h Annex A and Annex C, respectively. Figures are™in Annex B and express data in both SI and USC

t combining

b considered
is document
ystem.

pace as the
the decimal

Particular attention should be given to the application of Grades D95 and F105 in ISO 15156-2 or ANSI-
NACE MR0175/SSC Regions 1, 2 or 3, as this material is not suitable for all sour (hydrogen sulfide-
containing) service applications.

Given the high strength often needed, drilling equipment may not comply with the requirements of
the ISO 15156-2/ANSI-NACE MRO0175. In such cases the primary means for avoiding SSC is control of
the drilling or well-servicing environment. As service stresses and material hardness increase, drilling

fluid

control becomes increasingly important. The following precautions are suggested:

— maintain fluid density and integrity of hydrostatic column to minimize inflow of formation fluid;

© ISO
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— consider one or more of the following procedures:

— maintain pH of water phase at 10 or higher to neutralize H;S in the drilled formation and
alkalinity of 1 or higher to maintain the pH;

— use

— use adrilling fluid in which oil is the continuous phase.

chemical sulfide scavengers

NOTE The SSC test is for quality control purposes only and does not qualify the material for any specific sour
service application. It is the product user's responsibility to ensure that the product is suitable for the intended

application.

5.2 Gene

When placir
shall specify

Requireme

ral information

 the following on the purchase agreement.

nts

Document number(s)

Quantity
Label 1
Label 2
Grade
Upset type

RSC type or
purchaser a

Range or sp
purchaser a

Delivery daf
Inspection i

Documentat

5.3 Addit

The purchas

internal, external or internal-external upset)

other special connection by agreement between
hd manufacturer

bcial length and tolerance by'agireement between
hd manufacturer

e and shipping instructions
y purchaser
ion

ional information

g orders for drill-pipe to be manufactured in accordance with this document, the purchaser

Reference

ISO 14961

Table A.1 or Table C.1

Table A.1 or Table C.1

Table A.1 or Table C.1

Table A.1 or Table C.1

Table A.1 or Table C.1, or 6.4.2

Table A.3 or Table C.3

Annex D

6.17

ér~shall also specify in the purchase agreement his requirements concerning the following

stipulations, which are optional with the purchaser.

Requirements

Tool-joint outside diameter

Tool-joint in

side diameter of the pin end

Length of pin-tool-joint outside diameter

Length of box-tool-joint outside diameter

Under-thickness tolerance if less than 12,5 %

10

Reference
6.2.2
6.2.2

6.2.6

N
N
(o))

N
N
(@)
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Type of heat treatment for drill-pipe body: grade E only 74.3
SSC test method and solution for grades D and F 6.3.7
Hard banding: type, location, dimensions and acceptance criteria 8.4.7

NOTE Hard banding reduces the length of the tool-joint outside diameter

available for tong placement.

Pipe coatings: internal and/or external 6.4.5,6.4.6 and 7.4.4
Specjal threads on tool joints 8.2.5

Specific thread or storage compound 6.4.7
Threjad-protector type 6.4.7 and 8.4.8]
Marking requirements 615, 7.20 and B.13
Indiyidual drill-pipe traceability 6.5
Supplementary requirements

Non-|destructive examination for grades E, X, G, D and F Clause E.2, SR2

Test fertificates Clause E.3, SR15
Charjpy V-notch (CVN) impact toughness testing of-grade E pipe body Clause E.4, SR19
Alternative low-temperature Charpy V-notch-impact testing Clause E.5, SR20
Weld-zone testing frequency Clause E.6, SR23
Charjpy V-notch: increased weld-zone requirements Clause E.7, SR%4

For BSL-2 or PSL-3 Annex G

6 Requirements for drill-pipe

6.1 | General

The drill-pipe'shall be made from drill-pipe body manufactured in accordance with Clause 7 and tool
joints manufactured in accordance with Clause 8. Areas of the drill-pipe body and tool joint affected by
the Welding and finishing processes are addressed in Clause 6.

6.2 Dimensions, masses and connections

6.2.1 Standard configuration

The configuration of drill-pipe shall correspond to Figure B.1. Drill-pipe shall be furnished with
dimensions and tolerances as in Tables A.1 and A.2 or Tables C.1 and C.2 and/or in the purchase
agreement. All dimensions shown without tolerances are related to the basis for design and are not
subject to measurement to determine acceptance or rejection of product. Drill-pipe dimensions that are
not in this document or in the purchase agreement are at the manufacturer's discretion.

Rotary shouldered connections shall conform to the dimensions, together with the tolerances, in
[SO 10424-2 or API Spec 7-2. Right-hand thread connections shall be considered standard.
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6.2.2 Alternative configurations

When specified in the purchase agreement, drill-pipe shall be furnished in dimensional configurations
not defined in this document. In this case, dimensions, tolerances and markings shall be agreed between
the purchaser and manufacturer. The drill-pipe body and tool joint shall be modified in accordance with
this agreement but the drill-pipe shall otherwise be manufactured in accordance with the requirements
of this document.

The outside diameter of the box tool joint, D, and inside diameter of the pin tool joint, dp, dimensions in
Table A.1 or Table C.1, result in a drill-pipe torsion-strength ratio 0,8 or greater. Changes in the OD and

ID of the tool joints can result in a lower drill-pipe torsion-strength ratio, which should be determined

b h 1a e ] L. P | £ 4=l e -1 -1 A dr
y the purcirasertooesurtapre fortire mtended appiication:

6.2.3 Drill-pipe weld neck diameters

The drill-pipe weld diameters, Die and dte, as shown in Figure B.1, apply to the finishédyproduct

the tool joi
shall meet t
requiremen

6.2.4 Too

The tool-joi
joint-box ins
internal dia

6.2.5 Len|

Drill-pipe sH
tolerances 4

The drill-pij
joints such t

l-joint inside diameters

gth

t is welded to the drill-pipe body and machined and/or ground. The outside diametet
he requirements of Table A.1 or Table C.1, and 6.3.2. The inside diameter;d¢e, shall meg
s of 6.3.2 and may be different on the pin and box weld zones.

nt-pin inside diameter, dp, shall meet the requirements in%able A.1 or Table C.1. The
ide diameter is at the manufacturer’s discretion but shall'not be less than the tool-join
meter, dp,.

Y

all be furnished in length ranges conforming to Table A.3 or Table C.3 or other length
s specified in the purchase agreement.

be manufacturer shall specify the lengths and tolerances of the drill-pipe body and
hat the required length of each drill-pipe is achieved.

6.2.6 Le

n
The length ffpin-tool-joint outside diameter, Lpb, and the length of box-tool-joint outside diametg

in Table A.1

th of tool-joint outside diameter

or Table C.1, may be-increased by agreement between purchaser and manufacturer.

6.2.7 End

Each drill-p,
cylindrical
diameter of

-drift

ipe shall be end-drift tested throughout the length of the tool joints and upsets w
andrélhaving a minimum diameter of 3,2 mm (0.125 in) smaller than the specified i
thepin end, dp. The drift mandrel shall be at least 100 mm (4 in) long.

after
» Dte:
t the

tool-
t-pin

5 and

tool

1, Ly,

ith a
side

NOTE D

IfTTesting of the full length of the drili-pipe 15 NOT Tequired.

6.2.8 Drill-pipe body and tool-joint alignment

The maximum misalignment between the longitudinal axis of the drill-pipe body and the longitudinal
axis of the welded-on tool joint shall not exceed the following:

for parallel misalignment:

for angular misalignment:

12

4 mm (0,157 in) total indicator reading;
8 mm/m (0,008 in/in) for label 1: 4-1/, and larger;

10 mm/m (0,010 in/in) for smaller than label 1: 4-1/>.
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The axis of the tool joint shall be determined on the surface of the outside diameter, D, that is unaffected
by markings or hard banding. The axis of the drill-pipe body shall be determined over a minimum
length of 400 mm (15 in) on the outside surface of the pipe body.

6.2.9 Weld-zone profile

The weld zone shall have no sharp corners or drastic changes of section. The internal weld-zone profile
shall not cause a 90° hook-type tool to hang up.

6.3 Material requirements

6.3.1 General

S
-t
o
>
o
o
=

The material properties of the drill-pipe body and the tool joint shall be as in,Tables Al
Tablg¢s C.4 to C.8 inclusive.

6.3.2 Weld-zone yield strength

The yield load of the weld zone in tension shall be greater than the yield load of the drill-pipe body as
given by Formula (1):

([fw x Aw) > (Ymin * Adp) (@8]
where

Adp is the cross-sectional area of the drill-pipe body based on the specified dimensiops of the
pipe body;

Aw  isthe minimum cross-sectional ar€a of the weld zone;
Ymin is the specified minimum yieldstrength of the drill-pipe body;

Yw  isthe weld zone minimum yield strength (determined by the manufacturer based on the
design).

The ethod for calculating the minimum cross-sectional area, 4y, of the weld zone shall bg as given in

Formula (2):

By =0,785 4%(DE iy — A ) (2)

where

qtemax  is the maximum allowable inside diameter specified by the drill-pipe manufagturer;

Dte,min is the minimum allowable outside diameter specified by the drill-pipe manufacturer.
6.3.3 Weld-zone hardness

6.3.3.1 GradesE, X, GandS
For surface hardness, no hardness number shall exceed 37.0 HRC or equivalent.

For the through-wall hardness test, the mean hardness number of the weld zone shall not exceed
37.0 HRC.
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6.3.3.2 GradesDandF

For surface and through-wall hardness, no hardness number shall exceed 30.0 HRC (maximum average),
and 32.0 HRC maximum single.

6.3.4 Weld-zone Charpy V-notch absorbed-energy requirements

The minimum absorbed energy requirements shall be as in Table A.8 or Table C.8. In addition, not more
than one impact specimen shall exhibit an absorbed energy below the minimum average absorbed-
energy requirement, and in no case shall an individual impact specimen exhibit an absorbed energy
below the minimum specimen absorbed-energy requirement.

Additional requirements for PSL-3 are in Annex G.

6.3.5 Weld-zone Charpy V-notch absorbed energy — Alternative requirements

When specified in the purchase agreement, the absorbed energy shall meet the SR20, and/or the fR24
requirements in Clause E.5 and/or Clause E.7 respectively (see also Table A.8 or Table C.8).

6.3.6 Weld-zone transverse side bend properties

The guided-pend specimens shall have no open discontinuity in the weldzone exceeding 3 mm (0,125 in)
measured i any direction on the convex surface of the specimen after'bending. Open discontintities
occurring of the corner of the specimen during testing shall not be.considered unless there is definite
evidence that they result from lack of fusion, inclusions or other‘internal discontinuities.

6.3.7 Sulfide stress cracking test — Grades D and F

6.3.7.1 83 % SMYS all parts (default)

All parts (pipe body, tool joint and weld zone) shall have a demonstrated minimum threshold of 83% of
the specifiel minimum yield strength for 720-hours as per NACE TM0177 (latest revision), Method A
using Test splution D.

Testing frequency shall be one specimen per heat, per heat treat lot, or every 200 tubes, whichevyer is
the more frgquent. If any heat has affailed specimen, two additional specimens from the same heat|heat
treat lot are|required as a retest.(If\either fail, the heat is unacceptable.

The SMYS of the weld zone iS-defined by calculation as described in section 6.3.2.

An additionjal test shall\be performed each time welding parameters change beyond the approved
WPS/PQR.

6.3.7.2 Alternative testing (by agreement between purchaser and manufacturer)

The drill pipe tube shall have a demonstrated minimum threshold of 85 % of the speciiied minimum
yield strength for 720 hours per NACE TM0177 (latest revision), Method A using Test solution A. Testing
frequency shall be one specimen per heat, per heat treat lot, or every 200 tubes, whichever is the more
frequent. If any heat has a failed specimen, two additional specimens from the same heat, heat treat lot
are required as a retest. If either fail, the heat is unacceptable.

The drill pipe tool joint shall have a demonstrated minimum threshold of 65 % of the specified minimum
yield strength for 720 hours per NACE TMO0177 (latest revision), Method A using Test solution A. Testing
frequency shall be one set per heat, per heat treat lot or every 200 tool joint box/pin set, whichever
is the more frequent. To be acceptable, any heat, heat treat lot with a failed specimen requires two
additional specimens with no failures.

The drill pipe weld zone shall have a demonstrated minimum threshold of 60 % of its calculated
minimum yield strength (as per section 6.3.2), for 720 hours per NACE TM0177 (latest revision), Method
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A using Test solution A. Testing frequency shall be every 200 drill pipe welded. If any heat has a failed
specimen, two additional specimens from the same lot are required as a retest. If either fail, the heat
is unacceptable. An additional test shall be performed each time the welding parameters are changed.

6.4 Process of manufacture for drill-pipe

6.4.1 Processes requiring validation

Final operations performed during drill-pipe manufacturing that affect compliance as required in this
document (except chemical composition and dimensions) shall have their process validated.

Thosge processes requiring validation are welding and weld heat treatment.

6.4.2 Welding qualification

The jmanufacturer shall develop, qualify and use a welding procedure, inéluding pogt-weld heat
treatiment (WPS and PQR), in accordance with the ASME Boiler and Pressure ‘Vessel Codd, Section IX.
The procedure shall identify the essential variables and non-essentialyvariables and pddress the
pernjissible number of re-heat treatments.

The PQR shall include, as a minimum, the data of the specifie variables (both essentipl and non-
esseltial) used to weld a tool joint to a drill-pipe body and theresults of all mechanical tests to verify
the groperties in 6.3 carried out on specimens taken from thétest weld.

In addition, the manufacturer shall undertake macrostructrual examination of the weld tp verify that
the Weld exhibits complete bonding and freedom from.épacks.

The manufacturer shall qualify the welding machines and welding operators to a specific WPQ for each
WPS|utilized by the operators.

6.4.3 Welding of tool joints to drill-pipe body and post-weld heat treatment
The yvelding of the tool joint to the drill-pipe body shall be by the rotary friction welding prjocess.

A popt-weld heat treatment shall:be performed through the entire thickness and from the|{weld line to
beyond where the flow lines efthe tool joint and drill-pipe body material change direction as a result of
the welding process. The weld shall be austenitized, cooled below the transformation tempgerature and
tempered at a minimum-temperature of 593 °C (1 100 °F).

6.4.4 Weld machining

The weld areasshall be machined and/or ground, both externally and internally, to progluce a flush
surfdce (visually free from gouges or abrupt changes in section).

Tool marks from normal machining operations shall be acceptable.

6.4.5 Internal coating

When specified in the purchase agreement, drill-pipe shall be internally coated over the full length,
except the thread. The type of coating shall be specified in the purchase agreement and the application
and inspection shall be carried out in accordance with an agreed documented procedure.

6.4.6 External coating

Unless otherwise specified in the purchase agreement, the drill-pipe shall be given an external coating
for protection from corrosion during transit. The coating shall be rated to protect the drill-pipe for at
least three months and it should be smooth, hard to the touch and with minimum sags.
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6.4.7 Thread protection

Threads and shoulders of rotary shouldered connections shall be equipped with thread protectors
to protect them from damage during transportation and storage. Unless otherwise specified in the
purchase agreement, the type of thread protector is at the manufacturer’s discretion.

A thread compound, suitable for rotary shouldered connections, shall be applied over the clean threads
and shoulders before protectors are installed. Unless otherwise specified in the purchase agreement,
the type of thread compound is at the manufacturer’s discretion.

When specified in the purchase agreement, a storage compound shall be applied instead of the thread
compound.

6.5 Traceability

The drill-pipe manufacturer shall establish and follow procedures for maintaining traceability t
applicable spipplementary requirement and/or PSL requirement, as well as to drill-pipe-body hea
tool-joint heat as in Clauses 7 and 8, respectively.

any
t and

Lot identity
with specifi
welds to the

of all welds shall be maintained until all required tests are perfefimed and confornjance
bd requirements has been documented. The procedures shall provide means for tracing the
lot and to mechanical and inspection test results.

When addit
agreement.

onal traceability is required, the details shall be agreeél/and be specified in the purghase

6.6 Testihg — General

6.6.1 Testequipment calibration

lures
KNow

The manufa
(including d
whether all

cturer shall determine and document the appropriate calibration frequency and proced
ccurrences of out-of-calibration afid the consequences on products) in order to |
products conform to the requiréments of this document.

6.6.2 Dimensional inspection

The drill-pi
according td

pe weld diameters, Dre.and die, shall be verified, after final machining and/or griy
a documented pracedure, to meet the requirements of 6.2.3.

1ding

6.6.3 Drill-pipe length

The drill-pij
specified in
accuracy of

e length; L,'(see Figure B.1) shall be measured from shoulder to shoulder unless other

length-measuring devices shall be £0,03 m ( 0.1 ft). Drill-pipe length determination

be in metre;

the putchase agreement. This length shall be recorded and reported to the purchasei}

wise
The
shall

and hundredths of a metre (feet and tenths of a foot).

6.6.4 Straightness

All drill-pipe shall be visually examined for straightness. The straightness of questionably bent pipes or
crooked extremities shall be measured in accordance with 7.14.

6.6.5 End-drift test

End-drift testing shall be performed with a drift mandrel conforming to the requirements of 6.2.7. It is
permissible for the ends of the drift mandrel, extending beyond the specified cylindrical portion, to be
shaped to permit easy entry into the drill-pipe. The drift mandrel shall pass freely through the length
of the drill-pipe tool joint and upset by the use of a manual or power drift procedure. In case of dispute,
the manual drift procedure shall be used.
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6.6.6 Internal profile

Each end of every drill-pipe shall be visually examined for compliance with the requirements of 6.2.9.
Questionable ends shall be examined using the following method.

The weld-zone configuration inspection shall be made with a 90° hook-type tool (see Figure B.2). The
contact pin shall be visually determined to be attached perpendicular to the handle. The contact-point
radius shall not exceed the inside radius of the weld zone being inspected. Sharp edges on the contact
point shall be removed (see contact point on Figure B.2). The 90° hook-type-tool contact point should
be maintained perpendicular to the longitudinal axis of the weld zone while the contact point is passed
axially throughout the weld-zone length. Pressure on the contact point shall be no greater than the

R I | 4=l L. il faVaYell| h b 1
presgureTreated oy tIe WEIgITT OT tIIe JU  [TOUK-Cy PT COOL.

6.6.7 Drill-pipe body and tool-joint alignment

Drillipipe body and tool-joint alignment shall conform to the requirements in 6.2:8 and shall be verified
according to a documented procedure.

6.7 | Testing of welds

6.7.1 Lotsize

A lot|shall consist of all those welds that are produced in a single production run (either cgntinuous or
interfrupted) on the same welding machine (without any niodification of the set-up parameters) using
the spme qualified procedures (WPS and WPQ).

6.7.2 Test specimens

All initial test specimens for the weld zone, where size allows, shall be taken from the samg sample.
6.8 | Tensile test

6.8.1 Procedures
The tensile test shall be performed at room temperature in accordance with ISO 6892 or A$TM A370.

Testg may be carried out.on'semi-finished products, that is, before final machining operati¢ns but after
finallheat treatment.

The fracture shallhot occur at the weld line.

6.8.21 Test-equipment calibration

Tensjle test machines shall have been calibrated within a period of 15 months preceding any test, in
acco Fdanecn unth +ha e on dAurac in I1ICN 70NN 1 A ACTM B4 DEvtancamatarce chall hava b Calibrated

Pay
TrarrCCvv oI et prOCCOUT TS TIT 100U 7 OU U T UT 110 T IV LTy LACCTISOUTIICTCT S™oTTalT tiav © Been

within a period of 15 months preceding any test, in accordance with the procedures in ISO 9513 or
ASTM E83. Retention of records shall be in accordance with 6.17.4 and Table A.9 or Table C.9.

6.8.3 Specimens

Alongitudinal section of sufficient length to include the entire weld zone shall be suitably prepared and
etched to determine the location of the weld zone relative to the weld line and transverse grain flow.
This etched section shall be used to ensure that the tensile specimen includes the full weld zone within
the reduced section as shown in Figure B.3.

The largest possible round-bar tensile specimens, in accordance with the requirements of ISO 6892 or
ASTM A370, 0,2 % offset method, shall be taken from the longitudinal section location as shown in
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Figure B.3. Specimens with a diameter of 12,7 mm (0.500 in) are preferred. Specimens with a diameter
of 8,9 mm (0.350 in) or 6,4 mm (0.250 in) are suitable alternatives for thin sections.

6.8.4 Frequency

The tensile-test frequency for the weld shall be as in Table A.10 or Table C.10.

Additional r

equirements for PSL-2 and PSL-3 are in Annex G.

For an alternative test frequency, see Clause E.6, SR23.

6.8.5 Deffctive specimen

Specimens ghowing material imperfections or defective preparation, whether observed befdre or jafter
testing, may be discarded, and replacements shall be considered as original specimens.

6.8.6 Re-tests

If the initial|tensile test fails to conform to the specified requirements, the manufacturer may elgct to
test two additional specimens from the same weld. If both of the additional specimens pass, the lot|shall
be accepted

If one or mofe of the additional specimens fail to conform to the requirements, the lot shall be rejected.
Rejected lots may be re-heat-treated and tested as new lots.

If insufficient material remains for the re-test specimens to be.obtained from the original sample,|then
it is permitted to obtain specimens from another weld within the same lot.

6.9 Hardpess test

6.9.1 Proredures

Hardness tests shall be made in accordance with the appropriate standards as follows:

— IS0 6506-1 or ASTM E10;

— IS0 650[7-1 or ASTM E92;

— IS0 6508-1 or ASTM E18.

Hardness irjdentations shall not be closer than three indentation diameters from other indentafions
measured c¢ntre-to-centre.

6.9.2 Surface hardness test

Each weld foné shall be hardness tested on the outside surface at three places, 120° + 15° gpart.

Selection of the hardness testing method is at the manufacturer's discretion, including the use of an
alternative test method. In such a case, the manufacturer shall demonstrate the equivalence of the test
result to those of one of the standards mentioned in 6.9.1.

6.9.3 Surface hardness — Re-test

All welds with a hardness number that exceeds the maximum single value listed in 6.3.3 shall be re-
tested or rejected. For any hardness number that exceeds the maximum single value , two more
hardness tests shall be made in the immediate area. If both of the new hardness numbers do not exceed
the maximum single value, the weld shall be accepted. If either of the new hardness number exceeds the
maximum single value, the weld shall be rejected. The manufacturer may elect to re-heat-treat the weld
in accordance with the same qualified procedure and perform the surface hardness test again.
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6.9.4 Through-wall hardness test

The through-wall hardness test frequency of the weld zone shall be as in Table A.10 or Table C.10.

A Rockwell mean hardness number is the average of three Rockwell C-scale numbers taken at
2,5 mm to 6,4 mm (0.10 in to 0.25 in) from the outside surface and from the inside surface on the
pipe and tool-joint sides of the weld line (that is 12 hardness numbers and 4 Rockwell mean hardness
numbers on each weld, as shown in Figure B.3).

6.9.5 Through-wall hardness — Re-tests

All Twmmmmm—mmmum value
listedl in section 6.3.3 shall be re-tested or the lot represented by the test shall be rejecteql. Before re-

testing, the test surface may be re-ground.

For dny single hardness number that exceeds the maximum single value, one more hardngss test shall
be mfade in the immediate area.

If the¢ re-test mean and single hardness numbers do not exceed the maXimum value, the|lot shall be
accepted. If any re-test mean or single hardness number exceeds the haximum value, the|lot of welds
repré¢sented by the test piece shall be rejected. Rejected lots may be re-heat-treated and tested as new lots.

6.1 Charpy V-notch impact test

6.10{1 Procedures

A tegt shall consist of a set of three longitudinal specimens taken from one weld. Charpy V-rfotch impact
testsas in ASTM A370 and ASTM E23 shall be condiicted at a temperature of 21 °C + 3 °C (70 °F £ 5 °F).
For dllternative standardized test temperatures,see Clause E.5, SR20, and PSL-3 in Table A.8or Table C.8.

Testg conducted at any temperature lower than the specified temperature are acceptable provided the
absofbed-energy requirements at the specified temperature are achieved.

Additional requirements for PSL-2 and'PSL-3 are in Annex G.

6.10{2 Specimen size and grientation

The Impact test specimen.shall not be smaller than the largest size shown in Table A.11 dr Table C.11
basefl on the specifed-drill-pipe weld neck diameter (and rounded to the next smaller specified outside
dianfeter if required),ahd the calculated weld neck thickness (based on specified dimensions).

Specimens shallibe removed from the weld longitudinally with respect to the axis of the piipe with the
notch oriented.in a radial direction as shown in Figure B.3. The centre of the notch in the spgcimen shall
be located:en the weld line.

6 10 D et froauian oy
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The impact test frequency for the weld shall be as in Table A.10 or Table C.10.

Additional requirements for PSL-2 and PSL-3 are in Annex G.

For an alternative test frequency, see Clause E.6, SR23.

6.10.4 Re-tests

If the requirements of 6.3.4 are not met and not more than one specimen is below the minimum
specimen absorbed-energy requirement, the manufacturer may elect either to reject the lot or to re-test
a set of three additional specimens from the same weld test piece. For all three of these specimens, the
absorbed energy shall be equal to or greater than the minimum average absorbed energy in Table A.8
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or Table C.8 or the lot shall be rejected. If insufficient material remains for the re-test specimens to be
obtained from the original sample, then it is permitted to obtain specimens from another weld from the
same lot.

If more than one specimen in the initial test is below the minimum specimen absorbed-energy
requirement, then the manufacturer may elect either to reject the lot or to re-test an additional set
of three specimens from each of three additional welds from the same lot. If these additional sets of

specimens do not meet the initial test requirements, then the lot shall be rejected.

Rejected lots may be re-heat-treated and tested as new lots.

6.10.5 Def

Specimens {
testing, mayj
not be judge

6.11 Tran

6.11.1 Pro

ECUIVe specimens

howing material imperfections or defective preparation, whether observed befdre or
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bverse side-bend test

cedure
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The guided
Section IX,
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pletely within the bend portion of the specimen after bending. A test shall consist o
nt in the clockwise direction and another specimetrbent in the counter-clockwise dire
e pipe axis.

cimens

vo specimens shall be removed from the weld zone of the test piece. The weld zone sh
of longitudinal specimens. The testspecimens shall be of full wall thickness, approxim|
in) wide, and the length shall be'¥50 mm (6 in) minimum.

L frequency

rse side-bend test frequency shall be as in Table A.10 or Table C.10.

hative test frequency, see Clause E.6, SR23.

ests

[ the guided-bend specimens fail to conform to the specified requirements, the manufac
reject the lot or to test an additional set of two specimens from the same weld test pig
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ce.If
both

of the re-tes

t specimens fail to meet the specified requirements, the lot shall be rejected.

Itis preferred that re-test specimens be obtained from the same sample as the original test specimen(s).
However, if the re-test specimens cannot be obtained from the original sample, it is permissible to
obtain specimens from another weld within the same lot.

Rejected lots may be re-heat-treated and tested as a new lot.

6.12 Impe

rfections and defects in drill-pipe

6.12.1 General

Drill-pipe shall be free from defects as defined in this document.
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6.12.2 Weld zone defects

Any weld-zone imperfection detected by visual inspection, as in 6.13, or wet fluorescent magnetic-
particle inspection, as in 6.14.2, shall be considered to be a defect.

Any imperfection detected by ultrasonic inspection that produces a signal equal to or greater than the
signal produced by the reference standard described in 6.14.4 shall be considered a defect.

Quench cracks shall be considered defects and shall be cause for rejection of the product.

6.12.3 Process control plan

The manufacturer, based on knowledge of the production process and the requirements
6.14 [shall apply a process control plan that ensures compliance with the requirements-of 6}

6.13 Visual inspection of the drill-pipe weld zone

6.13|1 General
Each|weld zone shall be visually inspected over the entire outside surface for the detection|of defects.

This| inspection shall be carried out by trained personnel, Visual acuity requirements shall be
docujmented by the manufacturer. Personnel compliance withthese requirements shall be Jocumented.

NOTH Examples of visual acuity requirements are in ISO 11484 or ASNT SNT-TC-1A.

Docymented lighting standards for visual inspection~shall be established by the manufacturer. The
minimum illumination level at the inspection surfage shall be 500 lux (50 foot-candles).

The Visual inspection for defects may be at any appropriate point in the manufacturing process after
machining.

6.13|2 Disposition of defects

Defects shall be completely removed by grinding or machining. All grinding shall be blenfled smooth.
The dlimensions after grinding’shall comply with the requirements of 6.2.

6.14 Non-destructive examination of the weld zone

6.14{1 General

All NDE operations (except visual inspection) referred to in this document shall be condug¢ted by NDE
perspnnel qualified in accordance with ISO 11484 or ASNT SNT-TC-1A.

Surfaces to be inspected shall be machined and/or ground before inspection.

When specified in the purchase agreement, the provisions for purchaser inspection of the weld zone
and/or witnessing of NDE operations shall be in accordance with Annex D.

The inspections performed in accordance with 6.14, with the equipment calibrated to the specified
reference indicators, should not be construed as assuring that the material requirements in 6.12 have
been met.

The manufacturer shall determine the appropriate NDE equipment verification frequency in order to
know whether all products conform to the requirements of this document.

6.14.2 Wet fluorescent magnetic-particle inspection

The entire outside surface of the weld zone shall be wet-fluorescent-magnetic-particle inspected for
the detection of transverse imperfections in accordance with ISO 10893-5 or ASTM E709. Wet particle
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concentration shall be checked every 8 h or each shift change. The minimum black-light intensity at the
examination surface shall not be less than 1 000 pw/cm?2.

6.14.3 Ultrasonic inspection — Procedure

Each weld zone shall be ultrasonically inspected from the pipe side around the circumference with the
beam directed toward the weld. Shear wave/angle beam ultrasonic equipment capable of inspection of
the entire weld zone shall be used. The inspection shall be applied in accordance with the manufacturer’s
documented procedure. The instrument gain setting during inspection shall not be set lower than the
gain setting when checked against the reference standard. In case of dispute, the transducer used shall
generate a square 2,25 MHz frequency attached to a 45° + 5° Lucite!) wedge (the angle refers to the

entry angle

6.14.4 Ulty

A reference]

in the material).

asonic inspection — Reference standard

standard shall be used to demonstrate the effectiveness of the inspéotion equip

and procedurres at least once every working shift. The equipment shall be adjusted to produce 4

defined ind
the product
the same ad

cation when the reference standard is scanned in a manner simulating the inspecti
The reference standard shall have the same specified diameter-and wall thickness
oustic properties and surface finish as the weld zone being inspected and may be o

convenient length as determined by the manufacturer. The reference standard shall contain a thrq

drilled hole

as in Figure B.4.

The manufgcturer shall use a documented procedure to establish:the reject threshold for ultra

inspection.
conditions.

6.14.5 Ulty

The manufg

['he through-drilled hole described in Figure B.4 shall-be detected under normal oper

asonic inspection — System capability records

detecting t

cturer shall maintain NDE system records verifying the capabilities of the system
reference indicators used to establish the equipment test sensitivity.

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

e calculation (i.e. scan plan};

a) coverag
b) capabilj
c)
d)

6.14.3);
e)
f)

y for the intended wall‘thickness;

repeatapility;

transducer orientatienthat provides detection of defects typical of the manufacturing process

documentation;demonstrating that defects typical of the manufacturing process are detected

ment
well
bn of

and
[ any
ugh-

sonic
ating

s) in

(see

threshold=setting parameters;

In addition, the manufacturer shall maintain documentation relating to:

NDE system operating procedures;
NDE equipment description;

NDE personnel qualification information;

conditions (not applicable to manual operations).

dynamic test data demonstrating the NDE system/operation capabilities under production test

1) Lucite is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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6.14.6 Disposition of defects

Defects detected by either wet fluorescent magnetic-particle inspection or ultrasonic inspection shall
be completely removed by grinding or machining, or the weld shall be rejected. All grinding shall be
blended smooth. The dimensions after grinding shall comply with the requirements of 6.2. The weld
zone shall be re-inspected after grinding using the same inspection method originally used to detect
the defect in order to verify complete removal of the defect.

6.15 Marking of drill-pipe

6.151 General

Drillijpipe manufactured in conformance with this document shall be marked by“the drill-pipe
manfifacturer as in 6.15. Additional markings may be applied, including those for applicabl¢ compatible
stanglards, at the discretion of the manufacturer or as specified in the purchase agreement. Markings
shalllnot overlap and shall be applied in such a manner as to not damage the drill-pipe.

The drill-pipe final marking shall be the responsibility of the drill-pipe manufacturer and $hall include
tracqability (see 6.5).

6.15|2 Drill-pipe marking
The final marking of the drill-pipe shall consist of:

a) the traceability marking according to 6.15.3;

b) I:arking on the drill-pipe body according to 6.15:4;
A

arking on the tool joint according to 6.15.5}

6.15{3 Traceability marking

Thismarking (for traceability requiréments, see 6.5) shall be die stamped on the pin taper,as shown in
Figure B.1, unless otherwise specified in the purchase agreement.

6.15{4 Drill-pipe marking@©nthe pipe body

Drillipipe-body paint sténcil markings shall start approximately 1 m (40 in) from the box shoulder and
shalljinclude, in the fellowing sequence, as a minimum:

a) (rill-pipe manufacturer’s name or mark;

b) (IS0 11961;

c) datéof drill-pipe manufacture (month and year of welding).

The date of manufacture shall be a three- or four-digit number consisting of a one- or two-digit number
indicating the month followed by the last two digits of the year in which the markings of Clause 6 are
completed. This marking may be waived at the manufacturer's discretion (it is also marked on the
base of the tool-joint pin; see Figure B.5). Products manufactured in accordance with this edition of
ISO 11961 during the period of overlap of application with the previous edition (see Foreword) may be
identified by “00” as the overlap period designation rather than the month:

— size designation (label 1);
— mass designation (label 2);
— grade of the drill-pipe body;

— SR information applicable to the drill-pipe;
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— L2 or L3 (indicating, respectively, PSL-2 or PSL-3) applicable to the drill-pipe.

EXAMPLE Paint-stencilled marking for a label 1: 2-3/8, label 2: 6.65, grade E PSL-2 drill-pipe manufactured
by company ZZ in July 2007:

77.1S0 11961 707 2-3/8 6.65 E L2.

At the drill-pipe manufacturer's discretion or as specified in the purchase agreement, the drill-pipe-
body manufacturer's marking may remain on the drill-pipe body or be obliterated by the drill-pipe
manufacturer.

The paint-stencilled marking may be adversely affected when the drill-pipe is internally coated.

6.15.5 Drill-pipe marking on the tool joint

Unless othefwise specified in the purchase agreement, the tool joint shall be die stamped -(the sjze of
the die stanping shall be at the manufacturer's discretion) at the base of the pin as shewn in Figurje B.5
and include fthe following:

a) drill-pipe manufacturer’s name or mark;

b) month Welded: for example, “6” designates “June”;

c) year welded: for example, “07” designates “2007”;

d) drill-pige-body manufacturer's name or mark, at the manufacturer's discretion;
e) drill-pigpe-body grade: for example, “E” designates “grade E”;pipe body;

f) product drill-pipe-body mass code number (See Table A.12 or Table C.12): for examplg, “2”
designates a standard mass product; for designations not in Table A.12 or Table C.12, the mass|code
shall be|by agreement between the purchaser and the manufacturer;

g) tool-joint designation, at the manufactureystdiscretion: for example, “NC50” designates an NC50
rotary-shouldered connection; for connections not in Table A.1 or Table C.1 the designation shall be
as specified by the manufacturer.

Marking of fhe tool joint with grooves and flats shall be as specified in the purchase agreement.

Marking mafde by the tool-joint manufacturer on the outside surface of the tool joint may remain.

6.16 Minimum facility requirements for drill-pipe manufacturers

The drill-pipe manufaéturer shall operate facilities for welding tool joints to drill-pipe body, for post-
weld heat treatmentiand for machining the weld area.

Either the dfill“pipe manufacturer shall have facilities for conducting all required tests and inspecfions
or any of thesetests or inspections may be provided by a subcontractor and may be located offsite. In
the event that a subcontractor performs any of these services, the conduct of such inspections and tests
shall be controlled and monitored by the drill-pipe manufacturer in accordance with a documented
procedure.

6.17 Documentation requirements of drill-pipe

6.17.1 Standard documentation
The drill-pipe manufacturer shall provide the purchaser with the following:

a) a certificate of conformance giving the product description and a statement that the drill-pipe has
been manufactured, inspected and tested in accordance with, and is in conformance with, this
document and the purchase agreement; product description shall include as a minimum label 1,
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label 2, grade, range, RSC type and any other special requirements specified in the purchase
agreement;

b) atally list giving the length, L, of each drill-pipe (see Figure B.1 and 6.6.3).

6.17.2 Supplementary documents

When specified in the purchase agreement, the requirements of Clause E.3, SR15, shall apply.

Additional requirements for PSL-2 and PSL-3 are in Annex G.

6.17

The

elect
sam¢
trans
agre

6.17
Tabld

5 Electronic data interchange

standard and/or supplementary documents (see 6.17.1 and 6.17.2) printed‘fbom
ronic form from an electronic data interchange (EDI) transmission shall be regarded 3

mitted document shall meet the requirements of this document and conform to any
ement between the purchaser and the drill-pipe manufacturer.

4 Retention of records

drill
aften

7 1

7.1

7.1.%

A.9 or Table C.9 specifies records that shall be retained.-Stich records shall be retz
pipe manufacturer and shall be available to the purchaser on request for a period
the date of purchase from the drill-pipe manufacturer

Requirements for drill-pipe body
Information to be supplied when placing orders for drill-pipe bodies

When placing orders for drill-pipe:bodies to be manufactured in accordance with thi

the pgurchaser shall specify the followingin the purchase agreement:

or used in
s having the

validity as a counterpart printed in the drill-pipe manufacturer's facility.The contenft of the EDI-

existing EDI

lined by the
f five years

s document,

Requirements Reference
Docyment number(s) ISO 11961

Quantity

Labe] 1 or specified‘eutside diameter Table A.1 or Table C.1
Labe] 2 or spécified wall thickness Table A.1 or Table C.1
Grade Table A.1 or Table C.1

Leng

th and tolerance

Delivery date and shipping instructions

Inspection by purchaser Annex D
Documentation 7.22
© ISO 2018 - All rights reserved

25


https://standardsiso.com/api/?name=6c935738de60aa0523d31c5bfa49f3ee

ISO 11961

:2018(E)

7.1.2 The purchaser shall also specify in the purchase agreement his requirements concerning the
following stipulations, which are optional with the purchaser:

Requirements Reference
Special upset configuration 7.2.2
Under thickness tolerance if less than 12,5 % 7.2.6
Type of heat treatment for drill-pipe body: grade E only 74.3

Impactreq

Alternative

PSL-2 or PSLL

7.2 Dimensional and mass requirements

7.2.1 Gen

The dimens
A.14 or Tabl

. PR I P Fall 4 QD10
1T TIHITIILS 1UT g1 dut L LIdUusStC L., OINLT

requirements for impact test Clause E.5, SR20

3 Annex G

eral

13 or

ons of the drill-pipe body shall correspond with the requirendents in Tables A.2 and A.
bs C.2 and C.13 or C.14, unless otherwise specified in thespurchase agreement.

For drill-pipe body furnished with upsets not in this document, but otherwise manufacturg

accordance

with the requirements of this document, special marking as in 7.20 is required.

7.2.2 Co

tliiguration
The configyration of drill-pipe body shall correspond to Figure B.1. Upset configurations

correspond
agreement.

7.2.3 Inte

to Figure B.6 except as allowed in6:2.2 or when otherwise specified in the purg

rnal upset area

bd in

shall
hase

The internall upset taper area of the drill-pipe body shall have a smooth profile. The internal yipset

configuratid
tool to hang

7.2.4 Out

The outside
of Table A.2

n shall have no sharp-corners or drastic changes of section that can cause a 90° hook
up.

side-diametertolerance

-diametér tolerances of the drill-pipe body shall be in accordance with the require

diameter of

or Table"C.2. The outside-diameter tolerances behind the length, mey, apply to the o
the‘drill-pipe body immediately behind the upset for a distance of approximately 127

type

Jside

mm

(5 in) for siz

és’smaller than label 1: 6-5/g and a distance approximately equal to the outside dian

neter

for label 1: 6->/g. Measurements shall be made with callipers or snap gauges.

7.2.5 Inside diameter
The pipe-body inside diameter, dgp, is calculated as given in Formula (3):

There is no tolerance on dqp.
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7.2.6 Pipe-body wall thickness and tolerance

The wall thickness at any place on the pipe body shall not be less than the specified thickness minus
12,5 %. When specified in the purchase agreement, the wall thickness under-tolerance may be less
than 12,5 %.

7.2.7 Length

The drill-pipe body shall be supplied in lengths and tolerances as specified in the purchase agreement.
The lengths and tolerances should be such that the required final length of drill-pipe is achievable.

7.2.8 Mass

The mass shall conform to the calculated mass for the end finish and dimensions-spe¢ified in the
purchase agreement, within the tolerances stipulated below. Calculated mass, ‘Wi, ekpressed in
kilograms (pounds), of a piece of drill-pipe body of length Lpe shall be determined in accordance with

Formula (4):

V1. = (Wpe x Lpe) +ew 4)

=

wherte

Wpe is the non-upset pipe mass per unit length, expressed'in kilograms per metre (pounfds per foot);
Lpe 1is the length of drill-pipe body, expressed in metres (feet);

gw is the drill-pipe-body mass gain due to end\finishing (see Tables A.13 and A.14 or Tlables C.13
and C.14). For non-upset pipe, ew equalszero. The method of calculation is defined in ISO/
TR 10400 or ANSI/API 5C3.

Masq tolerance is as follows:

— gingle lengths: fgg %;

— o¢rder item: _(1)’8 %.
Ordefr-item tolerance applies only for masses of 18 140 kg (40 000 lb) or more when shipped from a
drill{pipe-body manufacturer.

Where an under-thickness tolerance smaller than 12,5 % is specified in the purchase agieement, the
plus tolerance qnvnass for single lengths shall be increased to 19 % less the specified undgr-thickness
tolerpnce.

EXANPLE If an under-thickness tolerance of 10 % is specified in the purchase agreement, the plus tolerance
on mass for'single lengths is 19 % minus 10 %, or 9 %.

7.2.9 Straightness
Deviation from straight or chord height shall not exceed either of the following (see Figure B.7):
a) 0,2 % of the total length of the drill-pipe body measured from one end to the other;

b) 3,2 mm (1/8 in) maximum drop in the transverse direction in a length of 1,5 m (5 ft) from each end.

7.2.10 Upset and drill-pipe body alignment

The outside and inside surfaces of the upset shall be aligned with the outside surface of the pipe body.
The total indicator reading shall not exceed 2,4 mm (0.093 in) for the outside surface and 3,2 mm
(0.125 in) for the inside surface.
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7.2.11 Upset ovality

Maximum ovality, measured with a micrometer on the outside diameter of the upset shall not exceed
2,4 mm (0.093 in).

7.3 Material requirements

7.3.1 Chemical composition

The chemical composition shall be as in Table A.4 or Table C.4.

7.3.2 TenLile requirements
The pipe bogly shall conform to the requirements in Table A.5 or Table C.5. The upset ends shall confform
to the requirements for the pipe body except that there is no requirement for elongation: Compljance
with the requirements for the upset shall be qualified by a documented procedure.
The yield strength shall be the tensile stress required to produce the extension under load in Table A.6
or Table C.6fas determined by an extensometer.
The minimum pipe-body elongation, e, in a 50,8 mm (2.0 in) gauge length, expressed in percent rOICJ)Eded
to the neardst 0,5 % for elongations less than 10 % and to the nearest\unit percent for elongations of
10 % and greater, shall be that determined by Formula (5):
0,2
e=kx EW [5)
dp
where

k isalconstant equal to 1 944 (625 000);

A s tme cross-sectional area of the tensile=test specimen, expressed in square millimetres
(sqpare inches), based on the specified outside diameter or nominal specimen width and
spefified wall thickness, rounde@.to the nearest 10 mm? (0.01 in2), or 490 mm? (0.75 in2)
whlchever is smaller;

Ugp is the minimum specified tensile strength, in megapascals (pounds per square inch).
Pipe-body rhinimum elongafion values in accordance with Formula (5) for various sizes of tdnsile
specimens gnd pipe grades.are shown in Table A.7 or Table C.7. When elongation is recorded or repdrted,
the record gr report shall.show the nominal width of the test specimen when strip specimens are fised,
the nominal diameter'and gauge length when round-bar specimens are used, or shall state when| full-
section spedimenstare used.

7.3.3 Charpy V-notch absorbed-energy requirements — Grade E

There is no mandatory Charpy V-notch absorbed-energy requirement for the pipe body or the upset.
See Clause E.4, SR19, for optional requirements.

Additional requirements for PSL-2 and PSL-3 are in Annex G.

7.3.4 Charpy V-notch absorbed-energy requirements — Grades X, G, S, D and F

The minimum absorbed-energy requirements of the pipe body shall be as in Table A.8 or Table C.8. In
addition, not more than one impact specimen shall exhibit an absorbed energy below the minimum
average absorbed-energy requirement, and in no case shall an individual impact specimen exhibit an
absorbed energy below the minimum specimen absorbed-energy requirement.

There is no mandatory Charpy V-notch absorbed energy requirement for the upset.
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Additional requirements for PSL-2 and PSL-3 are in Annex G.

7.3.5 Charpy V-notch absorbed-energy requirements — Alternative temperature

When specified in the purchase agreement, the absorbed energy of the pipe body shall meet the
requirements in Clause E.5, SR20 (see also Table A.8 or Table C.8).

7.3.6 Surface hardness requirements

Surface hardness requirements for grade D-95 shall be 25.0 HRC maximum average and range between
18 HRC minimum and 27 HRC maximum for single point reading.

Surfjce hardness requirements for grade F-105 shall be 28.0 HRC maximum average and ra:l\ge between
21.0 HRC minimum and 29.0 HRC maximum for single point reading.

7.4 | Process of manufacture

7.4.1 Processes requiring validation

Final operations performed during drill-pipe-body manufacturing that affect compliance ag required in
this locument (except chemical composition and dimensions) shall iave their process validated.

The ¢nly process requiring validation is heat treatment.

7.4.2 General

Steel used for drill-pipe body furnished to this document shall be made according to a fine-grained
pracfice.

NOTH Steel made according to fine-grained(practice contains one or more grain-refining elenjents, such as
alumjnium, niobium (columbium), vanadiumgr titanium in amounts intended to result in the steel having a fine,
austenitic grain size.

Drill{pipe body shall be made from seamless pipe.

7.4.3 Heattreatment

Heat|treatment shall beZperformed in accordance with a documented procedure. The profedure shall
address the permissible:number of re-heat-treatments. The heat-treatment procedure shal| be selected
by tHe manufacturér unless specified in the purchase agreement.

The drill-pipe-bady shall be heat treated over the full length after upsetting.

For gradeUE; the drill-pipe body shall be quenched and tempered or normalized and tempered or
normalized.

For grades X, G, S, D and F the drill-pipe body shall be quenched and tempered.

7.4.4 External coating

Unless otherwise specified in the purchase agreement, the drill-pipe body shall be given an external
coating for protection from corrosion during transit. The coating shall be rated to protect the drill-pipe
body for at least three months and it should be smooth, hard to the touch and with minimum sags.

7.5 Traceability
The drill-pipe body manufacturer shall establish and follow procedures for maintaining the heat

identity of all drill-pipe body covered by this document. Lot identity shall be maintained until all
required lot tests are performed and conformance with specified requirements has been documented.
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The procedures shall provide means for tracing the drill-pipe body to the relevant heat and to the
specified chemical, mechanical and test results.

Since a heat may be heat treated in more than one lot, there may be more than one set of mechanical
test results for a heat.

7.6 Testing — General

7.6.1 Test-equipment calibration

The manufa

cturer shall determine and document the appropriate calibration frequency and proce

ures

(including o
all products

7.6.2 Hea

A lot shall d
that are heg
from differd

ccurrences of out-of-calibration and the consequences on products) in order to knowy
conform to the requirements of this document.

t-treatment lot

onsist of those lengths of drill-pipe body with the same specified dimensions and g
t treated as part of a continuous operation (or batch), and are of a(single heat of ste

that

rade
el, or

ent heats that are grouped according to a documented procedufe that ensures thaft the

appropriate|requirements of this document are met.

7.7 Testing of chemical composition

7.7.1 Headt analysis

Each heat of steel used in the manufacture of drill-pipe body.shall be analysed to provide the results of
quantitativd determinations of phosphorus and sulfur plis any other elements used by the drill-pipe-
body manufpcturer to control mechanical properties.

7.7.2 Product analysis

Two tubulat products from each heat used shall be analysed. These product analyses shall include the
results of qiantitative determinations of phosphorus and sulfur plus any other elements used by the
manufacturgr to control mechanical preperties.

7.7.3 Test method

Chemical cgmposition shall'be determined by any of the procedures commonly used for determjning
chemical compositions, such' as emission spectroscopy, X-ray emission, atomic absorption, combuftion
techniques ¢r wet analytical procedures. The calibration methods used shall be traceable to established

standards. |
ASTM A751

7.74 Re-

ost of prnd"t‘f nnnlycic

n case Of conflict, chemical analyses shall be made in accordance with ISO/TR 97¢9 or

If the product composition of both lengths of tubular product representing the drill-pipe-body heat
fail to conform to the specified requirements, at the manufacturer’s discretion, either the heat shall
be rejected or all the remaining lengths in the heat shall be tested individually for conformance to the
specified requirements.

If only one of the two samples fails, at the manufacturer’s discretion, either the heat shall be rejected
or twore-check analyses shall be made on two additional lengths from the same heat. If both re-check
analyses conform to the requirements, the heat shall be accepted, except for the length represented
by the initial analysis that failed. If one or both of the re-check analyses fail, at the manufacturer’s
discretion, either the entire heat shall be rejected, or each of the remaining lengths shall be tested
individually.
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When individually testing the remaining lengths in any heat, it is necessary to analyse for only the
non-conforming element or elements. Samples for re-check product analyses shall be taken in the same
manner as specified for product-analysis samples. The results of all re-check product analyses shall be

provided to the purchaser when specified in the purchase agreement.

7.8

Tensile tests

7.8.1 Procedures

The tensile test shall be performed at room temperature in accordance with ISO 6892 or ASTM A370.

7.8.2

Tens
accol
with
ASTN

7.8.3

Tens
bar {
spec

Tens
shall
locat]
the f
spec

Whe
curv
redu

pipe
Whe

when the pipe size allows,and the 8,9 mm (0,350 in) diameter round-bar specimen shall

othe

7.8.4
The {

No t6

Test equipment calibration

le test machines shall have been calibrated within a period of 15 months preceding
‘dance with the procedures in ISO 7500-1 or ASTM E4. Extensometers shallxhave beg
n a period of 15 months preceding any test, in accordance with the procedures in
1 E83. Retention of records shall be in accordance with 6.17.4 and Table'A.9 or Table C.

any test, in
n calibrated
[SO 9513 or
D.

Test specimens

le specimens from the pipe body shall be either full-sectionspecimens, strip specimer
pecimens, as shown in Figure B.8, at the discretion of-the manufacturer. The type
men shall be reported.

le specimens shall be removed from the pipe body after final heat treatment. Round-ba
be taken from the mid-wall. Strip specimens afd round-bar specimens may be tak
ion around the circumference at the discretion\of the manufacturer. All specimens sh

mens, and shall be tested without flattening.

h used, strip specimens shall be approximately 38 mm (1,5 in) wide in the gauge lengt
bd-face testing grips are used or'if the ends of the specimen are machined or cold
Ce the curvature in the grip area:-Otherwise, they shall be approximately 19 mm (0,75
smaller than label 1:4 and approximately 25 mm (1 in) wide for pipe label 1:4 and larg

h round-bar specimens@re used, a 12,7 mm (0,500 in) diameter round-bar specimen §

" sizes. Smaller round-bar specimens are not permitted.

Frequency-of testing

ensile-test frequency for the pipe body shall be as in Table A.10 or Table C.10.

nsile test is required on the upset unless specified in the purchase agreement.

1S, or round-
and size of

r specimens
en from any
11l represent

11l wall thickness of the pipe body from which the specimen was cut, except for round-bar tensile

h if suitable
flattened to
in) wide for
T

hall be used
be used for

7.8.5 Heat control test

One tensile test shall be made as a control on each heat of steel used by the drill-pipe-body manufacturer.
A record of such tests shall be available to the purchaser.

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

7.8.6 Re-tests

If the initial tensile test fails to conform to the specified requirements, the manufacturer may elect to
test two additional specimens from the same length and from approximately the same location. If both
of the additional specimens pass, then the lot shall be accepted.
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If one or both of the additional specimens fail to conform to the requirements, the manufacturer may
elect to test three additional lengths from the same lot. If the specimens from all three lengths conform
to the requirements, then the lot shall be accepted. If one or more of these specimens fail to conform to
the requirement, the lot shall be rejected. Rejected lots may be re-heat-treated and tested as new lots.

7.8.7 Defective specimens

Specimens showing material imperfections or defective preparation, whether observed before or after
testing, may be discarded, and replacements shall be considered as original specimens. Specimens shall
not be judged defective simply because they fail to exhibit the minimum tensile requirements.

7.9 Charpy V-notch impact tests

7.9.1 Proredure

A test shall |consist of a set of three longitudinal specimens taken from one location of a single piece.
Charpy V-ngtch impact tests in accordance with ASTM A370 and ASTM E23 shall\be conducted at a
temperatur¢ of 21 °C + 3 °C (70 °F+£ 5 °F). For alternative standardized test temperatures, see Clause E.5,
SR20, and PPL-3 in Table A.8 or Table C.8.

Tests condufted at any temperature lower than the specified temperatute are acceptable providefd the
absorbed-energy requirements at the specified temperature are achieted.

Additional requirements for PSL-3 are in Annex G.

7.9.2 Sperimen size and location

The impact-test specimen shall not be smaller than thedlargest size shown in Table A.11 or Table]C.11
based on the specified pipe-body diameter (roundedito next smaller diameter if required) ang the
specified pipe-body wall thickness. The smallest spee¢imen permitted shall be 10 mm x 5 mm.

The specimgns shall be taken parallel to theaxis of the pipe body with the notch oriented in a rjadial
direction as|shown in Figure B.9.

7.9.3 Frequency of testing

The impact test frequency for thé pipe body shall be as in Table A.10 or Table C.10.

7.9.4 Hedt control test

Charpy V-ngtch impact test specimens shall be taken after final heat treatment and shall conform to [7.9.2
One impact test shall be made as a control on each heat of steel used by the drill-pipe-body manufacturer.
A record of $uch.tests shall be available to the purchaser.

A heat contr

ol test may also be considered as a product test tor the lot being tested.

7.9.5 Re-test

If the requirements of 7.3.3 and 7.3.4, as applicable, are not met and not more than one specimen is
below the minimum specimen absorbed-energy requirement, the manufacturer may elect either to
reject the lot or to test three additional specimens from the same length and from approximately the
same location. For all three of these specimens, the absorbed energy shall be equal to or greater than
the minimum average absorbed energy in Table A.8 or Table C.8 or the lot shall be either rejected or re-
tested as in the following paragraph.

If more than one specimen in the initial test is below the minimum specimen absorbed-energy
requirement, then the manufacturer may elect either to reject the lot or to re-test an additional set of
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three specimens from each of three additional pipe bodies from the same lot. If these additional sets of
specimens do not meet the initial test requirements, then the lot shall be rejected.

Rejected lots may be re-heat-treated and tested as new lots.

7.9.6 Defective specimens

Specimens showing material imperfections or defective preparation, whether observed before or after
testing, may be discarded, and replacements shall be considered as original specimens. Specimens shall
not be judged defective simply because they fail to exhibit the minimum absorbed-energy requirement.

7.10
Each

the plipe body, excluding end areas not covered by automated systems, in accordané¢e with a

proc
verif
into

The
by a

comply with the requirements of this document.

Prov|

Drill-pipe-body wall thickness

pipe body shall have the wall thickness verified in a helical or longitudinal path)over {

pdure in order to verify that the requirements of this document are met’’ The locg
ication process shall be at the discretion of the manufacturer. The inspection proce;
hccount the pipe-making process.

manufacturer shall also have a documented procedure demonstrating that the areas
tomated systems (particularly the transition areas between the pipe body and upse

e-up may be made with a mechanical calliper or with a properly calibrated, nj

he length of
Hocumented
ition of this
s shall take

not covered
L transition)

anual, non-

destructive testing device of appropriate accuracy according to a documented procedurg. In case of
dispilite, measurement determined by use of the mechaupical calliper shall govern.

The mechanical calliper shall be fitted with contact pins having circular cross sections of 6,4 mm
(1/4 In) diameter. The end of the pin contacting tle inside surface of the pipe body shall bg rounded to
a maximum radius of dqp /4 with a minimum Tadius of 3,2 mm (1/g in). The end of the pin contacting
the qutside surface of the pipe body shall be-either flat or rounded to a radius of not less than 38 mm
(11/pin).

7.11 Drill-pipe-body length

The
purc

pipe;
7.12

The
Al4

drill-pipe-body length shall be measured from end to end, unless otherwise sped
hase agreement. The-accliracy of the length-measuring devices shall be 0,03 m (+
body length shall be-measured in metres and hundredths of a metre (feet and tenths d

Internal upset

manufacturer shall verify that the internal-upset length meets the requirements in T4
or Tables C.13 or C.14, as applicable. Verification shall be at the frequency for tensi

drill;

pip€ Bodies.

ified in the
,1 ft). Drill-
fa foot).

bles A.13 or
le testing of

Verif

icatiom stratt-beeither by Temovat of toupons fronr the upsetor by another documner

ted method

provided the manufacturer can demonstrate that the method ensures compliance with the specified
requirements.

NOTE The dgy on IEU drill-pipe (see Figure B.6) can be adjusted to accommodate the bores of individual tool
joints, in which case the drill-pipe-body internal upset taper length, mjy, is subject to change.

Additional requirements for PSL-2 and PSL-3 are in Annex G.

7.13 Internal profile

Each internal upset shall be visually examined for compliance with the requirements of 7.2.3.
Questionable upsets shall be examined using the following method.
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The internal upset inspection shall be made with a 90° hook-type tool (see Figure B.2). The contact pin
shall be visually determined to be attached perpendicular to the handle. The contact-point radius shall
not exceed the inside radius of the upset being inspected. Sharp edges on the contact point shall be
removed (see contact point on Figure B.2). The 90° hook-type tool contact point should be maintained
perpendicular to the longitudinal axis of the upset while the contact point is passed axially throughout
the upset length. Pressure on the contact point shall be no greater than the pressure created by the

weight of th

e 90° hook-type tool.

7.14 Straightness

All drill-pip

extremities
a) usinga
pipe bo
b) usinga
of the h

In case of di
The chord o
Deviation fn

of the pipe-
tolerances b

7.15 Upse
All drill-pip
be measure

behind the ¢
between pu

Upset misal

7.16 Mass

Each length
The drill-pij

7.17 Impe|

7.17.1 Gen

e-body shall be visually examined. The straightness of questionably bent pipes or cro

oked

shall be measured (see Figure B.7) by one of the following methods:

straight-edge or taut string (wire) from one end of the pipe body to the otherjend d
ly;

minimum 1,8 m (6 ft) straight-edge shouldered on the pipe-body surfacetbeyond the e
boked extremity, or an equivalent method.

Kpute, the straight-edge measurement shall govern.
I straight-edge shall be positioned to highlight the maximuny deviation.

om the straight or chord height shall not exceed the requirements in 7.2.9. Measure
body deviation shall not be made in the plane of thelupset or in the areas where t
ehind the drill-pipe-body external upset taper length, mey, apply (see 7.2.4).

I and drill-pipe body alignment

e-body shall be visually examined for upsetalignment. Questionable upset alignment
1 using a saddle gauge from the outside diameter, Dqp, of pipe body to an area immedi
nd of the upset (see Figure B.10). Qther documented procedures may be used by agree
Fchaser and manufacturer.

gnment shall not exceed the limits in 7.2.10.

determination

of drill-pipe body.shall be weighed separately to determine compliance with mass toler
e-body may be-weighed non-upset or upset.

rfections\and defects of drill-pipe body

eral

f the

Ktent

ents
oD

shall
ately
ment

Ance.

Drill-pipe-body shall be free from defects as defined in this document.

7.17.2 Surface-breaking pipe-body defects

Any imperfection on the outside or inside surface, of any orientation, shall be considered a defect if

a)

it is linear and deeper than 12,5 % of the specified wall thickness in the radial direction for

gradesE, X, G, or is linear and deeper than 5 % of the specified wall thickness in the radial direction
for grade S, or

b)

less than the minimum permissible wall thickness.

34

itis linear or non-linear and results in a remaining wall thickness, above or below the imperfection,
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7.17.3 Surface-breaking upset defects

Any imperfection on the outside or inside surface, of any orientation, that is deeper than shown in
Table A.15 or Table C.15, shall be considered a defect.

Sharp corners or changes in section that can cause a 90° tool to hang up shall be considered as defects.

7.17.4 Elephant hide

Elephant hide deeper than the minimum requirements in Table A.15 or Table C.15 shall be considered
a defect.

7.17|5 Quench cracks

Querich cracks shall be considered defects.

7.17{6 Process control plan

The manufacturer, based on knowledge of the production process and the requirements of 7.18 and
7.19,shall apply a process control plan that ensures the fulfillment of:the“above requiremerts.

7.18 Visual inspection of drill-pipe body

7.18{1 General

The yisual inspection shall be carried out by trained,personnel with satisfactory visual acufity to detect
surfdce imperfections. Documented lighting standards for visual inspection shall be established by
the manufacturer. The minimum illumination legel at the inspection surface shall be 500 |lux (50 foot-
candles).

NOTH Examples of visual acuity requiremtents can be found in ISO 11484 or ASNT SNT-TC-1A.
Visugl end-area inspection shall be aftér all heat treatment.

If anpther method is applied with:demonstrated capability of detecting defects as defined in 7.17, visual
insp¢ction is not required.

7.18}2 Coverage

Each| drill-pipe-body shall be visually inspected for imperfections over the entire outside|surface and
the ipiside surfacedor a minimum distance of the length of upset including the run-out interval.

7.18{3 Disposition

Defefts shall be completely removed by grinding or machining. All grinding shall be blenfled smooth.
The dimensions after grinding shall comply with the requirements of 7.2.

7.18.4 Elephant hide

The external surface of the drill-pipe body shall be inspected for elephant hide in accordance with the
requirements of Table A.15 or Table C.15. The external surfaces (see Figure B.6) that shall be examined
for elephant hide are as follows:

a) for EU, the areas of the upset, Ley, the taper, mey, and the adjacent pipe body;

b) for IU and IEU, the external surface areas over the upset, Lj,, the areas over the internal taper, mj,
and the adjacent pipe body.
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7.19 Non-destructive examination

7.19.1 General

All NDE operations (except visual inspection) to which reference is made in this document shall be

conducted by NDE personnel qualified in accordance with ISO 11484 or ASNT SNT-TC-1A.

When specified in the purchase agreement, the provisions for purchaser inspection of drill-pipe
and/or witnessing of NDE operations shall be in accordance with Annex D.

7.19

The inspections pe
reference ind
been met.

rformed in accordance with
N0OUId NNOU De 0)1 Fued d

The manufafcturer shall determine the appropriate NDE equipment verification frequency to/know
all products|conform to the requirements of this document.

If equipment, whose calibration or verification is required under the provisions of this docume
subject to upusual or severe conditions such as can make its accuracy questionable, re-calibrati

, with the equipment calibrated to the spec

re-verificati
last success

The require
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Records in g

At the disc]
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The technic
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7.19.2 Cov

Each drill-g
(longituding
equipment ¢
has demons
wall-thickng
operations.

7.19.3 App

on shall be performed before further use of the equipment. All matebial processed sing
ful calibration or verification shall be re-inspected.

d NDE operations for the pipe body are in Table A.16 or Table'C.16.

ndards referenced in 7.19.3 are based on traditional, proven NDE methods and techn
d adopted worldwide for the inspection of tubular preducts. However, other NDE met
s that have demonstrated capability to detect.défects as defined in 7.17 may be
ccordance with 7.19.8 shall be maintained as in"%22.4.

etion of the manufacturer, the notches reférenced in Table A.17 or Table C.17 ma
hn angle such that detection of defects gypical of the manufacturing process is optim
h] justification for modification of theorientation shall be documented.

equirements for PSL-2 and PSL-3"3re in Annex G.

prage

ipe body shall be jnspected over the full length for the detection of imperfec
11 and transverse) on-the outside and inside surfaces. End areas not inspected by auton;
hall be evaluated using magnetic-particle inspection or another inspection method|
frated capabilify)to detect defects as defined in 7.17. All required NDE operations, excly
ss verificatiefr; shall be carried out after final heat treatment and all rotary straightg

licable standards

body

ified
have

that

nt, is
bn or
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ques
hods
1sed.

y be
ized.

tions
1ated

that
1ding
ening

The inspec
equivalent s

a)
b)

ons shall be performed, as a minimum, I accordance with the appiicabie standar
tandards) listed below:

electromagnetic (flux leakage): ISO 10893-3 (longitudinal and transverse) or ASTM E570;
electromagnetic (eddy-current): ISO 10893-2 or ASTM E309;

s (or

c) ultrasonic:1SO 10893-10 or ASTM E213 (longitudinal) and ISO 10893-10 or ASTM E213 (transverse);

d) magnetic particle: ISO 10893-5 or ASTM E709.
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7.19.4 Reference standards

Ultrasonic and electromagnetic inspection systems, except those for wall-thickness verification, shall
use reference standards containing artificial reference indicators (notches) as shown in Table A.17 or

Table C.17 and Figure B.11 to verify equipment response.

7.19.5 Documented procedures

The manufacturer may use any documented procedure to establish the reject threshold for ultrasonic
or electromagnetic inspection, providing that the artificial reference indicators described in Table A.17
or Table C.17 are detected dynamically under normal operating conditions. Such detection capability

shall

7.19(6 Inspection thresholds

Tabl¢ A.17 or Table C.17 lists the reference indicators for establishing thresholds for sorti

can

be demonstrated dynamically. At the discretion of the manufacturer, this may be perfdrmed either
on-lipe or off-line.

Ing pipe that

¢ontain defects as defined in 7.17. The reference indicators, used during automated yltrasonic or

electromagnetic inspection, shall not be construed as being the defect@izes defined in 7.17%, or be used

by those other than the manufacturer as the only basis for rejection.

7.19{7 Automated inspection-system signal evaluation

All indications that are equal to or greater than the reject threshold shall be considered de

fects, unless

it can be demonstrated that the imperfection causing the‘indication is not a defect as descyibed in 7.17.

Pipewith defects shall be given a disposition in accorda¥rice with 7.19.10.

7.19{8 NDE system capability records

The

detegting the reference indicators used to'establish the equipment test sensitivity.

The

a)
b)

)
d)

e)

f)

manufacturer shall maintain NDE system records verifying the capability of the

Yerification shall cover, as a minimum, the following criteria:

¢overage calculation (i.e. seairplan), including wall-thickness verification;
¢apability for the intended wall thickness;

fepeatability;

fransducer oriemtation that provides detection of defects typical of the manufactuj
see 7.17);

documentation demonstrating that defects typical of the manufacturing process are de
the/NDE methods in 7.19.3;

$ystem(s) in

ing process

tected using

hreshold-setting parameters.

In addition, the manufacturer shall maintain documentation relating to:

NDE system operating procedures;
NDE equipment description;

NDE personnel qualification information;

dynamic test data demonstrating the NDE system/operation capabilities under production test

conditions.
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7.19.9 Evaluation of indications (prove-up)

The manufacturer has the option of either evaluating an indication that is equal to or greater than
the reject threshold in accordance with this subclause or disposing of the indication as a defect in
accordance with 7.19.10. Evaluations of indications shall be performed by competent inspectors and
shall be performed in accordance with written procedures.

NOTE
the supervisi

on of level II or level III certified inspectors.

Competent inspectors are level II or level I1I certified inspectors, or level I certified inspectors under

When no imperfection is found in the area of the original indication and there is no explanation for

the indicati

over

the full leng
manufactur
level as that
requiremen

For the eval
adefectina
a) The imy
gauge, (

n, then the pipe shall be rejected or, at the manufacturer’s discretion, re-inspected
th either using the same inspection method or using ultrasonic inspection methods)#4
br’s discretion, the inspection equipment shall be adjusted either to the same sensit
used to perform the original inspection or to a reduced sensitivity that meets the Spec
[S.

ation of an indicated imperfection, the depth shall be measured to determine whethe
ccordance with 7.17. This measurement shall be performed as follows:

erfection’s depth may be measured using a mechanical measuringdevice (for instand
allipers, etc.). Removal of material by grinding or other meansto facilitate measure

t the
ivity
ified

ritis

e, pit
ment

shall not reduce the remaining wall below the minimum permissible wall thickness. Abrupt

changeq in wall thickness caused by probe grinding shall be rem@ved in accordance with 7.19.

b) The imperfection’s depth may be measured by ultrasonic technique(s) (time- and/or ampli
based, qr other capable techniques). Verification of the ultrasonic technique(s) shall be docume
and shall show the capability to detect imperfections with'the size stated in 7.17, or larger.

c) If the ppirchaser and manufacturer do not agree pfi'the evaluation test results, either partyj
require|destructive evaluation of the material; after which, accountability shall be as describ
Clause ID.4.

d) Imperfdctions that have been evaluatedand found to be defects shall be given a dispositi
accordance with 7.19.10.

7.19.10Disposition of defects

Imperfections that satisfy the material requirements and are less than the defect size stated in

may remain

Drill-pipe-b
confined to

Repair weld|

Drill-pipe-b

dispositions:

in the drill-pipe;bedy.

bdy containing quench cracks shall be rejected except that, when the quench crack
Lhe end of the'upset, the end may be cut back in accordance with a documented proced

ing is110t permitted.

0.

ude-
nted

may
ed in

bn in

N

5 are
ure.

hdyy containing defects, except for quench cracks, shall be given one of the follo

wing

a) Grinding or machining: Defects shall be completely removed by grinding or machining, provided
the remaining wall thickness is within specified limits. Grinding shall be carried out in such a way
that the dressed area blends smoothly into the contour of the tube. When the depth of grind exceeds
10 % of the specified wall thickness, the remaining wall thickness shall be verified in accordance
with 7.10. 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

1) Dby the same inspection unit that performed the initial inspection, at the same sensitivity, or

2) by another NDE method, or combination of methods, that demonstrates equal or greater

sen

38

sitivity to the original NDE.
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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 non-destructive examination.
In addition, method 2) shall address the possibility that there can be other coincident defects in the
affected area.

The removal of imperfections (including elephant hide) from the drill-pipe-body by grinding or
machining more than 60 % of the circumference of the drill-pipe body shall not reduce the outside
diameter below the specified minimum outside diameter.

b) Cutting off.

c) ejection

7.2( Marking

7.20|1 General

Marking of the drill-pipe-body shall be carried out by the drill-pipe-body manufacturer,
when this component is ordered as an individual part. When the drill-pipe-body is manu
the drill-pipe manufacturer, marking of the drill-pipe body may be donein a way different
7.20.p provided the requirements for traceability are maintained,

Addifional markings, paint-stencilling or die stamping may bé.applied, including those fg
compatible standards, at the discretion of the manufacturer or as specified by the pu
stamlping shall be located only on the upset of the drill-pipe-body. Markings shall not overl
be applied in such a manner as not to damage the drill-pipe body.

7.20{2 Paint-stencilled marking sequence

as in 7.20.2,
factured by
from that in

r applicable
rchaser. Die
ap and shall

A pajint-stencilled marking shall be placed @n the outside surface of each length of drill-pipe-body

ce of paint-

pr two-digit
markings of
1961 during

entified by

C.14.

startfing not less than 0,6 m (24 in) from ‘either end of the drill-pipe-body. The sequen

stengilled markings on the drill-pipe-body shall be as follows.

a) The letters “DPB”.
INOTE These letters indicate that this marking relates to the drill-pipe-body.

b) Drill-pipe-body manufacturer’s name or mark.

c) 1ISO11961”

d) Date of manufacture (month and year).
The daté.of manufacture shall be a three- or four-digit number consisting of a one-
pumber-indicating the month followed by the last two digits of the year in which the
(lause 7 are completed. Products manufactured in accordance with this edition of SO 1
the-period-of-overlap-ofappheation-with-the previous-edition{see Foreword}-may-bed
“00” as the overlap period designation rather than the month;

e) “UF”ifupsetdimensions are different from those in Table A.13 or A.14 or Table C.13 or

f) Size designation (label 1).

g) Mass designation (label 2).

h) Grade of drill-pipe body.

i) SR information.

j) L2 or L3 (indicating PSL-2 or PSL-3), as applicable.

k) Traceability code (for traceability requirements, see 7.5).
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EXAMPLE
code YYYY in July 2007 and with special upset dimensions is paint stencilled as follows:

Label 1: 2-3/g, label 2: 6.65, grade E drill-pipe-body manufactured by company ZZ with tracea

DPB ZZ 1S0 11961 707 UF 2-3/8 6.65 EYYYY.

7.21 Minimum facility requirements for drill-pipe-body manufacturer

bility

The drill-pipe-body manufacturer shall operate upsetting facilities and/or heat treatment facilities
capable of heat treating full lengths of drill-pipe body and shall possess suitable equipment for, and
be responsible for, weighing and marking the drill-pipe-body. If the drill-pipe-body manufacturer
purchases upset pipe or subcontracts the upsetting or the heat treatment, the conduct of such

operations 4
documented

The drill-pif

trattbecomntrottedamd momnitored by thedritt-pipe-body Tmanmufacturer imaccordance W
procedure.

e-body manufacturer shall have facilities for conducting all required tests and-inspect

itha

ions,

or any of thlese tests or inspections may be provided by a subcontractor and may be(located offfsite.

In the event
tests shall |

and is in compliance with, this document;

and elopgation; the-type and size of specimens shall be shown;

that a subcontractor performs any of these services, the conduct of sugh-inspection;
pe controlled and monitored by the drill-pipe-body manufacturer in“accordance wj
procedure.

mentation requirements

[ificate of inspection

pe-body manufacturer shall provide a certificate ofinspection containing the follo
icable, for each order item specified in the purcha$er agreement:

rnational Standard (or equivalent specification) and revision date thereof, to whic}
e body was manufactured;

label 2, upset configuration, grade of drill-pipe-body, type of heat treatment, length
es and any other special requirements specified in the purchase agreement;

nt that the drill-pipe-body was manufactured, inspected and tested in accordance

| analyses (heat, prodiict and re-check, as applicable) showing the mass per cent
s whose limits or reéporting requirements are stipulated in this document and any
s used by the manufacturer to control the mechanical properties;

p for all tensile.fests required by this document, including yield strength, tensile strg

mpact<testing is required by the International Standard, reported data for each test

b and
ith a

wing

h the

and

with,

bf all
bther

ngth

shall

absorbed-energy reqtirement;

size, location and orientation of the test specimens;
specified temperature at which the test was performed;
absorbed energy measured for each test specimen;
average absorbed energy;

percent shear area for each test specimen (for information only);

results of any other supplemental testing requirements specified in the purchase agreement.

documented
7.22 Docu
7.22.1 Cer
The drill-pi
data, as app
a) ISO Intd
drill-pif
b) label 1,
tolerand
c) statemgq
d) chemic{
element
element
e) testdat
f) where i
include;
— the
— the
— the
— the
— the
— the
g)
40
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7.22.2 Tally list

The drill-pipe-body manufacturer shall provide the purchaser with a tally list providing the length, Lpe,
for each drill-pipe-body.

7.22.3 Electronic data interchange

The standard documents (see 7.22.1 and 7.22.2) printed from or used in electronic form from an
electronic data interchange (EDI) transmission shall be regarded as having the same validity as a
counterpart printed in the drill-pipe-body manufacturer’s facility. The content of the EDI-transmitted
document shall meet the requirements of this document and conform to any existing EDI agreement

betwleen the purchaser and the drill-pipe-body manufacturer.

7.22|4 Retention of records

Tabl¢ A9 or Table C.9 specifies records which shall be retained. Such recordshall be retained by the
dril-pipe-body manufacturer and shall be available to the purchaser on requestfor a period|of five years
after|the date of purchase from the drill-pipe-body manufacturer.

8 Requirements for tool joints

8.1 | Information to be supplied when placing ordersfor tool joints

8.1.1 When placing orders for tool joints to be manufactured in accordance with this ddcument, the
purchaser shall specify the following on the purchase:agreement:

Requirements Reference

Docyment number(s) ISO 11961

Quantity

Drawing of the tool-joint pin, including any necessary details Figure B.12

Drawing of the tool-joint box, including any necessary details Figure B.12

Deliviery date and shipping instructions

Inspection by purehaser Annex D

Docymentation 8.15

8.1.2 ‘The purchaser shall also specify in the purchase agreement his requirements concerning the
following stipulations, which are optional with the purchaser: T
Requirements Reference

Special surface treatment 8.4.5

Tool-joint break-in 8.4.6

Hard banding: type, location, dimensions and acceptance criteria 8.4.7

NOTE Hard banding reduces the length of tool-joint outside diameter available for tong placement.

Thre

© ISO

ad-protector type 8.4.8
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Alternative

PSL-2 or PSL-3

2018(E)

A3

requirements for impact testing Clause E.5, SR20

Annex G

8.2 Dimensional requirements

8.2.1 General

All dimensi

e chaoazn 4-11.-\ Hitaolarancac own v-nlrﬂ-nrl te Hnn acic for dacign and o oot
e €t SHEH—= e+

biact to

measureme
not specifie
purchase ag|

13 Faa b}
RS—-SHOWH—WHEROHtt61e ey TTICo T oToyY

Nt to determine acceptance or rejection of the product. Tool-joint dimensions ,tha
d in this document are optional with the manufacturer unless otherwise specified i
reement.

8.2.2 Conffiguration

Tool-joint cd

8.2.3 Too

Tool joints s
provided by

8.2.4 Dinj

Tool joints
purchase ag

The drill-pij
applies to th
welding sha

The tool-joi
than the pin

The outside
torsion-stre

nfiguration shall correspond to Figure B.12.

l-joint type

hall be produced with the rotary shouldered connectionsinTable A.1 or Table C.1 excq
8.2.5.

ensions

reement. See Figure B.12.

e weld neck diameter, D¢, at the elevater shoulder, in Table A.1 or Table C.1 and Figur

|1 be specified by the drill-pipe mianufacturer.

ht-box inside diameter is at.the drill-pipe manufacturer’s discretion but shall not beg
internal diameter, d}, (see Bigure B.1).

and inside diameters, D and dj, respectively, in Table A.1 or Table C.1 result in a drill
ngth ratio of 0,8 orZgreater. Other OD and ID tool joints, such as in combination strin

tapered strings, may be specified in the purchase agreement but the drill-pipe torsion-strength

may be diffeg

8.2.5 Rot

Rotary sho

rent.

hry shouldered connection

ldered connections shall Conform to the dlmensmns and tolerances in ISO 10424}

e finished product after the tool joint is welded to the drill-pipe body. Dimensions prior t

t are
h the

ptas

thall conform to the dimensions and the toelerances in Table A.1 or Table C.1 or im the

o

B.1

)

(0]

less

-pipe
gs or
ratio

2 or
fified

in the purchase agreement other connections are permltted In this case, dimensions, tolerances and

performanc

e ratings shall be agreed between the purchaser and manufacturer.

8.3 Material requirements

8.3.1 Che

mical composition

The chemical composition shall be as in Table A.4 or Table C.4.

8.3.2 Ten

sile requirements

The tool joint shall conform to the requirements in Table A.5 or Table C.5.
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The yield strength of the pin shall be determined using the 0,2 % offset method.

NOTE Compliance with the requirements for tensile properties for the tool-joint box is verified by hardness
testing.

Additional requirements for PSL-3 are in Annex G.
8.3.3 Hardness

8.3.3.1 GradesE X, GandS
The [fardness for the tool-joint box shall be in the range 28> HBW to 341 HBW. |
This|requirement shall not apply to the through-wall hardness variation requirements‘in Clause G.3.

Addifional requirements for PSL-3 are in Annex G.

8.3.3.2 GradesDandF

The hardness for the tool joints shall be 286 HB or 30.0 HRC maximum.a¥erage and 301 HB|or 32.0 HRC
maximum single reading.

8.3.4 Charpy V-notch absorbed energy requirements

The mminimum absorbed-energy requirements shall be as¢mnyFable A.8 or Table C.8. In additipn, not more
than|one impact specimen shall exhibit an absorbed energy below the minimum average absorbed-
energy requirement, and in no case shall an individaal impact specimen exhibit an absorbed energy
beloy the minimum specimen absorbed-energy requirement.

Additional requirements for PSL-3 are in Annex'G.
8.4 | Process of manufacture

8.4.1 Processes requiring validation

Final operations performed during tool-joint manufacturing that affect attribute compliancg as required
in this document (except ¢hemical composition and dimensions) shall have their process vdlidated.

Thoge processes requirifig validation are
— Ieat treatment,and

ard banding, if applicable.

8.4.2 ~ Material

Tool joints shall be manufactured from forgings or hot-rolled steel.

8.4.3 Heat treatment

Heat treatment shall be performed according to a documented procedure. The procedure shall address
the permissible number of re-heat-treatments.

Tool joints shall be quenched and tempered.

8.4.4 Threading

Unless otherwise specified in the purchase agreement, tool-joint thread connections including
benchmarks shall be manufactured in accordance with ISO 10424-2 or API Spec 7-2.
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8.4.5 Surface treatment to minimize galling

Surface treatment of threads to minimize galling, such as phosphating, copper plating or any other
appropriate method, shall be applied. Unless otherwise specified in the purchase agreement, the method
is at the discretion of the manufacturer. The surface treatment shall be performed in accordance with a

documented procedure.

8.4.6 Break-in procedure

When specified in the purchase agreement, tool-joint break-in shall be performed in accordance with a
documented procedure.

8.4.7 Han

d banding

Hard banding of tool joints may be agreed between the purchaser and the manufacturer, The ty

hard bandin
application

8.4.8 Thrj

The tool-joij
the purchas

8.5 Tracgq

The tool-joi
tool joints d
performed :
shall provid
mechanical

NOTE Si
test results f

8.6 Testi)

8.6.1 Tesf
The manufa

(including d
whether all

8.6.2 Hea

g, location, dimensions and tolerances shall be specified in the purchase agreement an|
thall be carried out in accordance with a documented procedure.

ead protection

it manufacturer shall be responsible for thread protection during storage and shipmg
er, unless otherwise stipulated in the purchase agreement

ability

ht manufacturer shall establish and follow procedures for maintaining heat identity
overed by this document. Lot identity shall be maintained until all required lot test
ind conformance with specification requireéments has been documented. The proced
e means for tracing the tool joint to the relevant heat and to the specified chen
And test results.

hce a heat can be heat treated in more-than one lot, there can be more than one set of mechd
r a heat.

hg — General

-equipment calibration

cturer shall determine and document the appropriate calibration frequency and proced
ccurrences ‘of-out-of-calibration and the consequences on products) in order to |
products-eonform to the requirements of this document.

t-treatment lot

pe of
d the

nt to

pf all
5 are
lures
hical,

nical

lures
 NOW

Alot shall conststof thosepirorbox toohointswithrthe same specifieddimrensions thatare heat treated
as part of a continuous operation (or batch), and are of a single heat of steel, or from different heats that
are grouped according to a documented procedure that ensures that the appropriate requirements of
this document are met.

8.7 Testing of chemical composition

8.7.1 General

For tool joints, the analyses shall be made by the steel manufacturer or tool-joint manufacturer and
shall be taken from material in finished, forged, tubular or bar form.
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8.7.2 Product analyses

Each heat of steel used in the manufacture of tool-joints shall be analysed to provide the results of
quantitative determinations of phosphorus and sulfur plus any other elements used by the manufacturer

to co

ntrol mechanical properties.

8.7.3 Test method

Chemical composition shall be determined by any of the procedures commonly used for determining
chemical compositions, such as emission spectroscopy, X-ray emission, atomic absorption, combustion
techniques or wet analytical procedures. The calibration methods used shall be traceable to established

stan
AST]

8.8

8.8.1

Tens

8.8.2

Tens
accol
with
AST]

8.8.3

Tens
Spec
band

By a
tool §

The {

If th
(0,5¢
large

If th
spec

lards. In case of conflict, chemical analyses shall be made in accordance with [SO
1 A751.

Tensile tests

Procedures

le tests shall be performed at room temperature in accordance with’ISO 6892 or ASTN

Test-equipment calibration

le test machines shall have been calibrated within a pefiod of 15 months preceding
‘dance with the procedures in ISO 7500-1 or ASTM E4.Extensometers shall have bee]
n a period of 15 months preceding any test, in agcordance with the procedures in
1 E83. Retention of records shall be in accordance with 6.17.4 and Table A.9 or Table C.

TR 9769 or

1 A370.

any test, in
n calibrated
[SO 9513 or
D.

Test specimens

mens may be taken from semi-finished products (that is, before threading, machir
ing operations).

breement between the purchaser and manufacturer, tensile tests shall also be undert
oints. In such cases, details)of testing shall also be agreed.

est shall be conductédusing a 12,7 mm (0,500 in) diameter round specimen.

e pin section at‘the specified location is not sufficient to obtain a tensile specimen
0 in) diameter,.an 8,9 mm (0,350 in) or 6,4 mm (0,250 in) diameter specimen may k
st possibletdiameter specimen shall be used.

mefl {25 mm (1 in) gauge length], the tensile test is not required and a hardness ft

carri

le specimens shall be removed from the pin tool joint as in Figure B.13 after final healt treatment.

ing or hard

hken on box

of 12,7 mm
e used. The

e pin_section at the specified location is not sufficient to obtain a 6,4 mm (0,250 in) diameter

est shall be

edrout in accordance with 8.9.

8.8.4 Frequency of test

The tensile test frequency for the pin tool joint shall be as in Table A.10 or Table C.10.

Additional requirements for PSL-3 are in Annex G.

8.8.5 Heat control tensile tests

One tensile test shall be made as a control test from each heat of steel used by the manufacturer for
the production of tool-joint pins under this document. A record of such tests shall be available to the
purchaser.

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

If the initial tensile test fails to conform to the specified requirements, the manufacturer may elect to
test two additional specimens from the same piece. If both of the additional specimens pass, the lot
shall be accepted.

If one or both of the additional specimens fail to conform to the requirements, the manufacturer may
elect to test three additional pin tool joints from the same lot. If the specimens from all three pin tool
joints conform to the requirements, the lot shall be accepted. If one or more of the specimens fails to
conform to the requirement, the lot shall be rejected. Rejected lots may be re-heat-treated and tested as
new lots.

8.8.7 Defective specimens

Specimens {
testing, may
not be judgsd

8.9 Hard

8.9.1 Pro

Hardness te
for Brinell h

8.9.2 Tes{

The specimg
specimen m|
operations).

If the specif
test specimg

8.9.3 Freq
The hardnef

When hardr
hardness te
Table C.10.

8.9.4 Hea

One hardne

howing material imperfections or defective preparation, whether observed befofe or
be discarded, and replacements shall be considered as original specimens..Specimens
d defective simply because they fail to exhibit the minimum tensile requiréments.

hess tests

cedure

sts shall be performed at room temperature in accordance with ISO 6506-1 or ASTM
ardness tests.

[ specimen
en shall be removed from the box tool joint @8,in Figure B.13 after final heat treatment]
Ay be taken on semi-finished product (thatis, before threading, machining or hard bar

ed location for the pin-tool-joint-tensile test is not sufficient to obtain an acceptable tg
n (see 8.8.3), a hardness test shall be performed on the pin tool joint as in Figure B.13

quency of testing

s-test frequency for the'box tool joint shall be as in Table A.10 or Table C.10.

ess testing is required for pin tool joints due to insufficient material for tensile testing
bting of the pintool joint shall be performed at the tensile testing frequency in Table A.

t control hardness tests

after
shall

E10

. The
1ding

nsile

r, the
10 or

b1 for

5stest shall be made as a control test from each heat of steel used by the manufacturg

the production of tool-joint boxes (and, when necessary, pins) under this document. A record of such

testsshall b

e available to the purchaser.

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

8.9.5 Re-tests

Any tool joint representing a lot that fails to meet the hardness requirements may be re-tested. Two
additional tests shall be made approximately three impression diameters each side of the original test
location. If both of the additional tests meet the requirements, the lot shall be accepted.

If one or both of the additional tests fail to conform to the requirements, the manufacturer may elect
to test three additional tool joints from the same lot. If the tests on all three tool joints conform to the
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requirements, the lot shall be accepted. If one or more of the tests fails to conform to the requirement,
the lot shall be rejected. Rejected lots may be re-heat-treated and tested as new lots.

8.10 Charpy V-notch impact tests

8.10.1 Procedures

A test shall consist of a set of three longitudinal specimens taken from a tool joint. Charpy V-notch
impact tests as in ASTM A370 and ASTM E23 shall be conducted at a temperature of 21 °C * 3 °C
(70 °F = 5 °F). For an alternative standardized test temperature, see Clause E.5, SR20, and PSL-3 in
Table-A-8-e+Table-68-

Testg conducted at a temperature lower than the specified temperature are acceptable rovided the
absorbed-energy requirements at the specified temperature are achieved.

Addifional requirements for PSL-3 are in Annex G.

8.10{2 Specimen size and location

Charpy V-notch impact specimens shall be removed from the tool joifit as in Figure B.13 aftler final heat
treafment. Specimens may be taken from semi-finished product (that’is, before threading, machining or
hard|banding operations).

The impact-test specimen shall not be smaller than the largest size shown in Table A.11 gr Table C.11
basefl on the minimum material diameter (rounded to the-hext smaller diameter, if required) and the
wall thickness in the test area. The smallest specimenpérmitted shall be 10 mm x 5 mm.

The gpecimens shall be taken parallel to the axis®of the tool joint with the notch orientedl in a radial
diredtion as in Figure B.13.

8.10{3 Frequency of testing

The Charpy V-notch impact-test freqliency shall be as in Table A.10 or Table C.10.

Addifional requirements for PSI:3'are in Annex G.

8.10}4 Heat control test

One Impact test shalkbe'made as a control on each heat of steel used by the tool-joint manufacturer. A
record of such tests shall be available to the purchaser.

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

8.10(5 ,Rertest

If the 1cquil enmrents—of 834 arenot-met atrdnot-more—thamrone ayct,iulc:u tsbetow—tHe minimum
specimen absorbed-energy requirement, then the manufacturer may elect either to reject the lot or to
re-test a set of three additional specimens from the same test piece. For all three of these specimens, the
absorbed energy shall be equal to or greater than the minimum average absorbed energy in Table A.8
or Table C.8 or the lot shall be rejected. If insufficient material remains for the re-test specimens to be
obtained from the original sample, then it is permitted to obtain specimens from a tool joint from the
same lot.

If more than one specimen in the initial test is below the minimum specimen absorbed-energy
requirement then the manufacturer may elect either to reject the lot or to re-test an additional set of
three specimens from each of three additional tool joints from the same lot. If these additional sets of
specimens do not meet the initial test requirements, then the lot shall be rejected.

Rejected lots may be re-heat-treated and tested as a new lot.
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8.10.6 Defective specimens

Specimens showing material imperfections or defective preparation, whether observed before or after
testing, may be discarded, and replacements shall be considered as original specimens. Specimens shall
not be judged defective simply because they fail to exhibit the minimum absorbed-energy requirement.

8.11 Imperfections and defects

8.11.1 General

Tool joints shall he free from defects as defined in this document. Die stamping shall not be considered

a defect.

8.11.2 Surface breaking defects

aded
area,

In the threa
member and
any imperfe|

s, on the coincident opposite surfaces (that is, the outside surface of the intérnally thre
| the inside surface of the externally threaded member) or on the ends of.the threaded

ction shall be considered a defect.
On the surfdces not described above:
— any lindar imperfection shall be considered a defect;

non-ling
depth s}

ar imperfections that exceed 25 % of the circumference or exceed 3,2 mm (0.125 in) in
nall be considered defects.

8.11.3 Quench cracks

Quench cradks shall be considered defects.

8.11.4 Progess control plan

The manufacturer, based on knowledge of thé production process and the requirements of 8.11, |shall

apply a prodess control plan that ensures.that the above requirements are fulfilled.

8.12 Non-¢destructive examination

8.12.1 General
11 be

All NDE opg
conducted b

When speci

brations (except visual inspection) to which reference is made in this document shg
y NDE personnel qualified in accordance with ISO 11484 or ASNT SNT-TC-1A.

fied in,the purchase agreement, the provisions for purchaser inspection of tool joints

and/

or witnessijg of NDE operations shall be in accordance with Annex D.

The inspections performed in accordance with 8.12 should not be construed as assuring that the
material requirements in 8.11 have been met.

The manufacturer shall determine the appropriate NDE equipment verification frequency in order to
be able to certify that all products conform to the requirements of this document.

If equipment whose calibration or verification is required under the provisions of this document is
subject to unusual or severe conditions such as can make its accuracy questionable, re-calibration or
re-verification shall be performed before further use of the equipment.

8.12.2 Wet magnetic-particle inspection

After heat treatment and threading, each tool joint shall be inspected for longitudinal and transverse
imperfections on the inside and outside surfaces by the wet magnetic-particle method in accordance
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with ISO 10893-5 or ASTM E709. Inspection shall be performed in accordance with a written procedure.
The wet-particle concentration shall be checked every 8 h or each shift change. The minimum black-
light intensity at the examination surface shall not be less than 1 000 pw/cm?2.

8.12.3 Disposition of defects

Defects shall be cause for rejection or shall be completely removed by grinding or machining in
accordance with a written procedure, provided the requirements of 8.2 are met. All grinding shall be
blended smooth. After grinding or machining to remove defects, the tool joint shall be re-inspected by
the same method that detected the defect in order to verify removal of the defect.

8.13 Marking

8.13|1 General

Marking of the tool joint shall be carried out by the tool-joint manufacturer<as in 8.13.2 when this
component is ordered as an individual part. When the tool joint is manufactured by the drill-pipe
manfifacturer, marking of the tool joint may be done in a way different\from that in 8.13{2, provided
that the requirements for traceability are maintained.

Addifional markings may be applied, including those for applicable compatible standards, at the
discijetion of the manufacturer or as specified by the purchaset. Marking of the tool joint with grooves
and flats (see 6.15.5) may be applied at any time during the production process of the tool jpint.

Markings shall not overlap and shall be applied in such a manner as not to damage the tool joint.

8.13{2 Die stamp marking
The tool-joint outside diameter shall be die stamped with the following.

a) Tool-joint manufacturer’s name or maik.

b) Tool-joint designation (RSC typé_or, for connections not in Table A.1 or Table C.1, depignation as
gpecified by the manufacturer); see Table A.1 or Table C.1.

c) IS0 11961”
d) Date of manufacture {month and year).

The date of manufacture shall be a three- or four-digit number consisting of a one- pr two-digit
pumber indieating the month followed by the last two digits of the year in which the markings of
(lause 8 aréeompleted. Products manufactured in accordance with this edition of ISO 111961 during
tthe peried,of overlap of application (see Foreword) with the previous edition may be identified by
100” as,the overlap period designation rather than the month.

e) $R20, if applicable.

f) L2 or L3 (indicating PSL-2 or PSL-3), as applicable.
g) Traceability code (for traceability requirements, see 8.5).

EXAMPLE NC50 tool joint manufactured by ZZ in August of 2007 in accordance with this document with
traceability code YYYY is die stamped as follows (one or more lines):

Z7Z. NC501S0O 11961 807 YYYY

8.14 Minimum facility requirements for tool-joint manufacturers

The tool-joint manufacturer shall operate facilities for heat treating and/or threading tool joints and
shall possess, and be responsible for, suitable equipment for marking the tool joint. If the tool-joint
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manufacturer purchases heat-treated material or subcontracts the heat treatment or the threading,
the conduct of such operations shall be controlled and monitored by the tool-joint manufacturer in
accordance with a documented procedure.

The tool-joint manufacturer shall either have facilities for conducting all required tests and inspections,
or any of these tests or inspections may be provided by a subcontractor and may be located offsite. In
the event that a subcontractor performs any of these services, the conduct of such inspections and tests
shall be controlled and monitored by the tool-joint manufacturer in accordance with a documented
procedure.

8.15 Documentation requirements for tool joints

8.15.1 Certificate of inspection

The tool-joiht manufacturer shall provide a certificate of inspection containing the folowing data, as
applicable, fpr each item specified in the purchase agreement:

a) ISO Intgrnational Standard number (or equivalent specification) and revision-date thereof, to which
the toolljoints were manufactured;

b) tool-joit OD, tool-joint ID, length of pin/box outside diameter;

c) RSC type, type of heat treatment and any other special requirements specified in the purghase
agreement;

d) statemgnt that the tool joint has been manufactured, inspected and tested in accordance with, and
is in corppliance with, this document;

e) chemicql analysis showing the mass per cent of all elements whose limits or reporting requirenpents
are stipulated in this document and any other elements used by the manufacturer to contrql the
mechanlical properties;

f) test datp for all tensile tests required bythis document, including yield strength, tensile strgngth
and elopgation; the type and size of specirens shall be shown;

g) where impact testing is required-by‘the International Standard, reported data for each test|shall
include;

— thejabsorbed-energy requirement;

— thelsize, location and-orientation of the test specimens;

— the|specified temperature at which the test was performed;
— thelabsorbed energy measured for each test specimen;

— thelafrerage absorbed energy;

— the percent shear area for each test specimen (for information only);
h) hardness test results (including test type and criteria, and specimen location and orientation);

i) results of any other supplemental testing requirements specified in the purchase agreement.

8.15.2 Electronic data interchange

The standard documents printed from or used in electronic form from an electronic data interchange
(EDI) transmission shall be regarded as having the same validity as a counterpart printed in the tool-
joint manufacturer's facility. The content of the EDI-transmitted document shall meet the requirements
of this document and conform to any existing EDI agreement between the purchaser and the tool-joint
manufacturer.
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8.15.3 Retention of records

Table A.9 or Table C.9 specifies records which shall be retained. Such records shall be retained by the
tool-joint manufacturer and shall be available to the purchaser on request for a period of five years
after the date of purchase from the tool-joint manufacturer.
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Annex A
(normative)

Tables in SI units
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Table A.2 — Drill-pipe-body outside-diameter tolerances

Label 1 Tolerance
1 2
Pipe body
<4 + 0,79 mm
>4 +1,0% )
—0,5% ~dp
Drill-pipe-body behind the m¢,
22-3/gto<3-1/; té;g mm
1 +2,78 mm
>3-1/2to<5 _0‘75%de
5 +3,18 mm
>5t0<6-5/g ~0.75% D

Table A.3 — Drill-pipe length, L

Dimensipns in metres
Range 1 Range 2 Range 3

1 2 3 4
Length, L, inclusive 6,10 to/7,01 8,84 t09,75 12,1P to 13,72
Limitation for 95 % or order quantitya:
Maxjmum variation 0,61 — —
Minimum length 6,40 — —
Limitation for 90 % of order quantitya:
Maxjmum variation — 0,61 0,91
Minimum length — 9,14 12,19
a2 (prder quantity is the number of dpill-pipe specified in the purchase agreement with the same item desigpations.
NOTE  See Figure B.1.

Table A.4 — Chemical composition requirements
Phosphorus Sulfur
maximum % maximum 9
1 2 3

Pipe|body:'grade E 0,030 0,020
Pipelbody: grades X, Gand S 0,020 0,015
Pipe body: grades D and F 0,013 0,006
Tool joint: grades E, X, Gand S 0,020 0,015
Tool joint: grades D and F 0,015 0,010
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2018 - All rights reserved
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Table A.5 — Tensile requirements

Yield strength Tensile strength Elongation
MPa MPa %
min. max. min. max min.
1 2 3 4 5 6
Drill-pipe-body
Grade E 517 724 689 — a
Grade X 655 862 724 — a
Grade D 655 758 724 896 a
Grade G 724 931 793 — a
Grade F 724 827 793 965 a
Grade S 931 1138 1000 — a
Tool joint: grades E, 827 1138 965 — 13
X,GandS
Tool joint: grades D 758 862 862 1000 13
and F

a  SeeZ7.3.2.

Fable A.6 — Total gauge extension at the yield strengthfor drill-pipe body

Drill-pipe-body grade

Total extension of gauge length

%

1 2
E,X,D 0,5
G,F 0,6
S 0,7

Table A.7 — Minimuin pipe-body elongation values

Tensile test specime@ Minimum elongoa/:ion«'s1 in 50,8 mm
Area Specified wall thickness Grade
A mm
mm2 19 nsltr?i;vide 25 I;l:;li;lide 38 r;ltr:i;vide E X, D G, F S
1 2 3 4 5 6 7 8
490 — — W 12,77 19 18 16 13
480 “ — 12,51 to0 12,76 19 18 16 13
470 — — 12,24 to 12,50 19 18 16 13
460 — — 11,98 to 12,23 18 18 16 13
450 — — 11,72 to 11,97 18 18 16 13
440 — — 11,45 to0 11,71 18 18 16 13
430 — — 11,19 to 11,44 18 17 16 13
420 — — 10,93 to 11,18 18 17 16 13
410 — — 10,66 to 10,92 18 17 16 13
400 — — 10,40 to 10,65 18 17 16 13
390 — — 10,14 to 10,39 18 17 16 13

130 mm2.

a  The minimum elongation for either round-bar tensile specimens (the 8,8 mm diameter with 35,6 mm gauge length
and the 12,5 mm diameter with 50,8 mm gauge length) shall be that shown in this table for a cross-sectional area, 4, of
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Table A.7 (continued)

ISO 11961:2018(E)

Tensile test specimen

Minimum elongationa in 50,8 mm

%

Al;lea Specified wall thickness Grade
mm
mm?2 19 rrslzri;vide 25 I;n:;li:ide 38 I;l:;li:ide E X, D G,F S
1 2 3 4 5 6 7 8
380 — — 9,87 to 10,13 18 17 16 13
370 — — 9,61 109,86 18 17 o 13
360 — — 9,350 9,60 18 17 16N 13
350 — — 9,08 to 9,34 18 17 s’ 13
340 — — 8,82 t0 9,07 17 17 |15 12
330 — 13,01t013,39 | 8,56t0 8,81 17 17 NP 15 12
320 — 12,60 to 13,00 | 8,29 to 8,55 17 16, 15 12
310 — 12,21t012,59 | 8,03 to 8,28 17 e 15 12
300 — 11,80t0 12,20 | 7,77 to 8,02 17 K 16 15 12
290 — 11,41t0 11,79 | 7,51to 7,76 17 16 15 12
280 — 11,00 to 11,40 | 7,24 to 7,50 Kad 16 15 12
270 — 10,61t01099 | 698t0723 | 17 16 15 12
260 — 10,200 10,60 | 6,72t0697 ¢f, = 16 16 15 12
250 — 9,81t010,19 | 645t0671 | 16 16 14 12
240 — 9,40 to 9,80 0> 16 16 14 12
280 — 9,01 to 9,39 N\ 16 15 14 12
220 | 11,32t011,84 | 860t09,00 | "~ — 16 15 14 11
210 1079101131 | 8210859  — 16 15 14 11
200 | 10,27 to 10,78 - — 16 15 14 11
190 9,74 to 10,26 JROS — 15 15 14 11
180 92210973 | ("— — 15 15 14 11
170 869t09,21 () — — 15 14 13 11
160 | 816t08,68° — — 15 14 13 11
150 7,64 toB;t5 — — 15 14 13 11
10 7,11% 7,63 — — 15 14 13 10
1Bo | 658t0710 — — 14 14 13 10
120, 16,06 t0 6,57 — — 14 14 12 10
a  Theminimum elongation for either round-bar tensile specimens (the 8,8 mm diameter with 35,6 mm| gauge length
and the=12,5 mm diameter with 50.8 mm gauge length) shall be th hown-in-thi ble—fo 5 ectichal area, 4, of
130 mm?2.

© ISO 2018 - All rights reserved
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Table A.8 — Charpy V-notch longitudinal absorbed-energy requirements

Minimum average absorbed en- Minimum specimen absorbed
ergy energya
J J
Product element Specimen size Specimen size
mm x mm mm x mm
10 x 10 10 x 7,5 10x 5 10 x 10 10 x 7,5 10x 5
1 2 3 4 5 6 7
PSL-1 — Test temperature: 21 °C £ 3 °C
Drill-pipe body: grades X, G, S, D, F 5% 13 30 17 338 79
Tool joint (bpx and pin) 54 43 30 47 38 26
Weld zone 16 14 — 14 11 —
SR19 — Test temperature: 21 °C = 3 °C
Drill-pipe bqdy: grade E 54 43 30 47 38 26
SR20 — Test temperature: -10 °C + 3 °C See E.5.2
Drill-pipe bqdy: all grades 41 33 27 30 24 20
Tool joint (bpx and pin) 41 33 27 30 24 20
Weld zone 16 14 — 14 11 —]
SR24 — Test temperature: 21 °C % 3 °G
Weld zone 27 22 — 23 19 —]
PSL-3 — Test temperature -20 26 + 3 °C
Drill-pipe bqgdy: all grades 100 80 56 80 64 43
Tool joint (bpx and pin) 54 43 30 47 38 26
Weld zone 42 34 — 32 26 —
a  The percgnt shear area shall be measured and reported for information only.

Table A.9'= Retention of records

Requirements Reference (subclause)
Drill-pipe Drill-pipe-body Tool joints
1 2 3 4

Chemical properties:

Heat analysdgs — 771 —
Product analyses — 7.7.2 8.7.2
Mechanical properties:

Tensile tests 6.8 78 8.8
Hardness tests 69 29
Charpy tests 6.10 79 8.10
Transverse side-bend tests 6.11 — —
NDE system capability verification 6.14.5 7.19.8 —
Calibration Various Various Various
60 © ISO 2018 - All rights reserved
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Table A.10 — Test frequency

ISO 11961:2018(E)

Outside
Chemical | Tensile Charpy surface | Through-wall | Side-bend
analysis test impacttest | hardness | hardness test test
test
1 2 3 5 5 7
Drill-pipe-body — Grade E — PSL-1
<Label 1: | 2 product | 1 per 400 . . . .
6-5/3 per heat | or per lota
=Label b2 product——1per 200
6-5/g per heat | or per lota o o o N
Drill-pipe-body — Grade E — SR19
<Label 1: . . 1 per 400 or . . |
6-5/3 per lota
>Label 1: . . 1 per 200 or . N |
6-5/3 per lota
Drill-pipe-body — Grades X, G, S, D and F — RSE=1l
<Label 1: | 2 product | 1 per200 | 1per200or |1 per200or . |
6-5/g per heat | or perlota per lota per lot2
>Label 1: | 2 product | 1per 100 | 1per100or |1 perA0Q/or . |
6-5/g per heat | or perlota per lota per lota
Tool joints — PSI:-1
Pin 1perheat | 1per200 | 1per200ox o 1 per 200 or ]
(solid form) | or per lota per lota per lotb
Box 1 per heat o 1 per200 or o 1 per 200 or ]
(solid form) perlota per lota
Tool joints — PSL-3
Pin 1 per heat | 1 per 200 - Each 1 per 200 or |
(solid form)| or per lat3 pin per lotd
Box 1 per heat | 1pex200 . Each 1 per 200 or |
(solid form) | orper lotac box per lotd
Weld line — PSL-1
Lper400 | 4 0 400 | Allweldsat| 1per400 | 1 per 00
welds or 1d 3] : 1d 1d
— — erweld | Welds or per ocations | welds or per weld§ or
p lota weld lota 120° apart weld lota per weld lota
Weld line — PSL-1, SR23
Lper200 14 10200 | Allweldsat | 1per200 | 1 perpoo
welds or :
— — or weld welds or per | 3locations | welds or per weld§ or
P 1en weld lota 120° apart weld lota per weld lota

TOT

a  Whichever is the smaller quantity.

b Only required if a tensile specimen cannot be obtained from the pin tool joint.

d  This through-wall test is in addition to the test that is required for PSL-1.

¢ Asclose as practicable to the tool-joint shoulder unless otherwise specified in the purchase agreement.

© ISO 2018 - All rights reserved
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Table A.10 (continued)
Outside
Chemical | Tensile Charpy surface | Through-wall | Side-bend
analysis test impacttest | hardness | hardness test test
test
1 2 3 5 5 7
Weld line — PSL-2

Lper200 1,4 0200 1 per 200 1 per 200
welds or

— — 1d welds or per |— welds or per welds or per
D welddew weldlota weldlot2
lota

Weld line — PSL-3

Lper100 1, . 400 1 perrl00
welds or 1d 1 per 100 welds 1

o o erweld |We@sorper |— or per weld lota | WS OF PET
D weld lota weld lota

a  Whichever is the smaller quantity.

b Only required if a tensile specimen cannot be obtained from the pin tool joint.

¢ Alsclose as practicable to the tool-joint shoulder unless otherwise specified in‘the purchase agreement.

d  Thhis through-wall test is in addition to the test that is required for PSL4.

Table A.11 — Calculated wall thickness required to machine

longitudinal Charpy impact specimens

Specified outside Calcllllatgd w.all thicknes§ required t9 machine
diamkter ongitudinallCharpy impact specimens
mm
Full-size 34-size 12-size
1 2 3 4
60,83 11,42 8,92 6,42
63,p0 11,40 8,90 6,40
66,b8 11,38 8,88 6,38
69,85 11,36 8,86 6,36
73,03 11,34 8,84 6,34
76,20 11,33 8,83 6,33
79,88 11,32 8,82 6,32
82,p5 11,30 8,80 6,30
85,73 11,29 8,79 6,29
88,90 11,28 8,78 6,28
92,08 11,27 8,77 6,27
95,25 11,26 8,76 6,26
98,43 11,25 8,75 6,25
101,60 11,25 8,75 6,25
104,78 11,24 8,74 6,24
107,95 11,23 8,73 6,23
111,13 11,23 8,73 6,23
114,30 11,22 8,72 6,22
117,48 11,21 8,71 6,21
120,70 11,21 8,71 6,21
NOTE The above provides 0,50 mm ID and 0,50 mm OD machining allowances.
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Table A.11 (continued)

Specified outside Calclulat(_ed w_all thicknes_s required t(_) machine
diameter ongitudinal Charpy impact specimens
mm
Full-size 34-size 1-size
1 2 3 4
123,83 11,20 8,70 6,20
127,00 11,20 8,70 6,20
130,18 11,19 8,69 6,19
133,35 11,19 8,69 6,19
136,53 11,18 8,68 6,18
139,70 11,18 8,68 6,18
142,88 11,18 8,68 6,18
146,05 11,17 8,67 6,17
149,23 11,17 8,67 6,117
152,40 11,16 8,66 6,16
155,58 11,16 8,66 6,16
158,75 11,16 8,66 6,16
161,93 11,15 8,65 6,15
165,10 11,15 8,65 6,15
168,28 11,15 8,65 6,15
171,45 11,15 8,65 6,15
174,63 11,14 8,64 6,1¢
177,80 11,14 8,64 6,1t
180,98 11,14 8,64 6,14
184,15 11,14 8,64 6,14
187,33 11,13 8,63 6,13
190,50 11,13 8,63 6,18
193,68 11,13 8,63 6,18
196,85 11,13 8,63 6,18
200,03 11,13 8,63 6,13
203,20 11,12 8,62 6,12
206,38 11,12 8,62 6,12
209,55 11,12 8,62 6,112
212,73 11,12 8,62 6,12
215,90 11,12 8,62 6,12
219,08 11,11 8,61 6,11
222,25 11,11 8,61 6,11
225,43 11,11 8,61 6,11
228,60 11,11 8,61 6,11

NOTE The above provides 0,50 mm ID and 0,50 mm OD machining allowances.
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Table A.12 — Drill-pipe-mass code number

Designation Wall thickness | d b
Label 1 Label 2 mm ass code number
1 2 3 "
2-3/8 6.65 7,11 2
2-7/8 10.40 9,19 2
3-1/2 9.50 6,45 1
3-1/2 13.30 9,35 )
3=z +5-56 +4-40 3
4 14.00 8,38 2
4-1/2 13.75 6,88 1
4-1/2 16.60 8,56 2
4-1/2 20.00 10,92 3
5 19.50 9,19 2
5 25.60 12,70 3
5-1/2 21.90 9,17 2
5-1/2 24.70 10,54 3
6->/8 25.20 8,38 2
6-5/8 27.70 9,19 3

NOTE Mass code number “2” denotes a standard weight for the drill-

pipe size.
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Table A.14 — Grades X, G, S, D and F drill-pipe-body dimensions, tolerances and masses

Pipe-body dimensions Upset dimensionsb
Designation2 | Dgp ¢ ddp Wpe Dou dou Liu Min | Lew | | €w
mm mm mm kg/m mm mm mm mm mm mm kg
Lalbel Lazbel Tabslsz.z -12,5% tg;g c | #1,59d t?g;g e| min. | min. max.
1 2 3 4 5 6 7 8 9 10 11 12 13
Internal-upset (1U)
3-1f, | 13.30 | 88,90 9,35 70,20 | 18,34 88,90 49,21 88,90 — — — 3,36
4 14.00 | 101,60 8,38 84,84 | 19,27 | 10795 68,68 | 88,90 — — — 4,00
External-upset (EU)
2-3fg | 6.65 60,32 7,11 46,10 9,33 67,46 39,67 | 10795 — 76,20 | 139,70 | 2,09
2-7(g | 10.40 | 73,02 9,19 54,64 | 14,47 82,55 49,23 | 10795 — 76,20 | 139,70 | 2,80
3-1f | 13.30 | 88,90 9,35 70,20 | 18,34 | 101,60 63,50 | 10795 — 76,20 | 139,70 | 4,63
3-1f, | 15.50 | 88,90 11,40 66,10 | 21,79 | 101,60 63,50 | 10795 — 76,20 | 139,70 | 3,72
4 14.00 | 101,60 8,38 84,84 | 19,27 | 117,48 77,77 |, 10795 — 76,20 | 139,70 | 6,54
4-115 | 16.60 | 114,30 8,56 9718 | 22,32 | 131,78 90,47 {+107,95 — 76,20 | 139,70 | 7,81
4-115 | 20.00 | 114,30 10,92 92,46 | 27,84 | 131,78 87,33 | 10795 — 76,20 | 139,70 | 7,26
Internal-external upset)(1EU)
4-1f, | 16.60 | 114,30 8,56 97,18 | 22,32 | 120,65 73,02 | 10795 | 76,20 | 76,20 | 139,70 | 3,95
4-1f, | 20.00 | 114,30 10,92 92,46 | 27,84 | 121,44 71,42 | 10795 | 76,20 | 76,20 | 139,70 799
5 19.50 | 127,00 9,19 108,62 | 26,70 [\\131,78 90,47 | 10795 | 76,20 | 76,20 | 139,70 | 7,63
5 25.60 | 127,00 12,70 101,60 | 35,80, | 131,78 84,12 | 10795 | 76,20 | 76,20 | 139,70 | 6,99
5-1f2 | 2190 | 139,70 9,17 121,36 [229,52 | 146,05 96,82 | 10795 | 76,20 | 76,20 | 139,70 | 9,53
5-1f2 | 24.70 | 139,70 10,54 118,62\ 33,57 | 146,05 96,82 | 10795 | 76,20 | 76,20 | 139,70 | 8,35
6-5fg | 25.20 | 168,28 8,38 151,52 | 33,04 | 177,80 135,00 | 114,30 | 76,20 | 76,20 | 139,70 —
6-5fg | 27.70 | 168,28 9,19 149,90 | 36,05 | 177,80 135,00 | 114,30 | 76,20 | 76,20 | 139,70 —
NOTE See Figure B.6.
a Defignations are shown foi-the purpose of identification in ordering.
b Thle specified upset dinténsions do not necessarily agree with the bore and OD dimensions of finished drilltpipe. Upset
dimepsions were chosento accommodate the various bores of tool joints and to maintain a satisfactory crosg-section in
the weld zone after final machining.
¢ Fof internalupset drill-pipe body, the tolerance on the outside diameter of the upset, Doy, shall be +g,18 min. A slight
external upset'within these tolerances is permissible.
d Mdximum taper on inside diameter of internal upset and internal-external upset is 21 mm/m on diameter.
e The Lj, tolerance for label 1: 6-5/g is fi’ggg mm.
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Table A.15 — Drill-pipe-body upset — Maximum permissible depth of imperfections
(measured from the surface)

Item Surface Depth Measurement notes
%
2 3 4
All surfaces from the planes as in items 2 and 12,5 Percentage of specified drill-pipe-body wall
3 below throughout the upset interval thickness; for non-linear imperfections; for

all grades of drill-pipe-body

12,5 Percentage of specified drill-pipe-body
wall thickness; for linear imperfections; for
grade E drill-pipe-body

5 Percentage of specified drill-pipe-body
wall thickness; for linear imperfections; for
grades X, G, S, D and F drill-pipe*body

2 |On the external upset surface, from the end of the drill-pipe-body to a plane at a distance equal to the
specified minimum dimension, Ley, (see Figure B.6) from the end of the drill-pipe-body, the maximym
permjissible depth is as indicated by the requirement for maintaining dimensionDpy.

3 |On ::f internal upset surface from the end of the drill-pipe-body to a plane ata-distance equal to th

3%

specified minimum dimension, Ly, (see Figure B.6) from the end of the drill>pipe-body, the maximum
permfissible depth is as indicated by the requirement for maintaining dimnension doy.

4 |The rhinimum permissible drill-pipe-body wall thickness in the upsettaper interval, and the maxinjum
combjiined effect of coincident internal and external imperfections iirall areas, shall not result in les§
than the minimum permissible pipe-body wall thickness.

5 |Elephant hide shall be inspected as stated in 7.17.4 and in accordance with item 1 tolerances above.

Table A.16 — Required inspection methods

Grade Inspection method
Visual Electromagnetic Ultrasonic
1 2 3 4
E,X,G, S, DJF R A A
R - Required.
A - One meth¢d or any combination of methods shall be used.

Table A.17 —Artificial reference indicators for the drill-pipe body

Grade Notch location Notch orientationa Notch dimensions
Depthb Max. length at| Max width
oD, ID Long. Trans. full depth
% mm mm
1 2 3 4 5 6 7 8
E, X, G D,F c c c c 12,5 50,8 1,0
S c c c c 5,0 50,8 1,0

a  Notches shall be square or U-shaped as in ASTM E213. At the discretion of the drill-pipe manufacturer, notches may be
oriented at such an angle as to optimize detection of anticipated defects.

b Depth as a percentage of specified pipe-body wall thickness. The depth tolerance shall be +15 % of the calculated notch
depth with a minimum notch depth of 0,3 mm * 0,05 mm.

¢ Required when using notches.
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Annex B
(normative)

Figures in SI (USC) units
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| ° |
t L |
| 7 I )
P NG L
i I
@d,
Key
1 ol-joint box 7  pipe body
2 hard banding (optional] 8~ friction weld
3 tapered elevator shoulder 9  pin taper
4  drill-pipe weld neck 10 tool-joint pin
5  drill-pipe-body upset 11 rotary shouldered connection.
6  drill-pipe-body

NOTE See Tables A.1, A.2 or A.3 or Tables C.1, C.2 or C.3 and 6.2 for dimensional requirements.

Figure B.1 — Drill-pipe
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Dimensions in millimetres
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N
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=)
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a\\' 2‘

SN
g4,8 (3/16) Z
YA

a  Rounded contact point.

Figure B.2 — Example of a typical hook-type tool
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Dimensions in millimetres (inches)

5 1
3 4
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| |
gl g 5
2 s 5
L 3 ; / '
et
| _Aja | \
Reileg]

2,5 (0.100)
6,4 (0.250)

5400

H/Za

, b
72
S

Key

1 tensile specimen reduced section 6 areas for checking hardness

2 pipe-body upset 7  longitudinal Charpy specimen
3  weld zone 8 location of test specimen

4  tooljoint a  Counter-clockwise.

5 weldline b Clockwise.

Figure B.3 — Location and orientation of mechanical test specimens for weld
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Key

1

drilled h

72

Dimensions in millimetres (inches)

1,6 (0.062)

ble

Figure B.4 — Reference indicator for drill-pipe weld zone

Figure B/5>= Example of marking at the base of tool-joint pin
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ou

oD i
od
od
oD

a) Internal upset (IU)
meu Leu
A /
33 e
b) External upset (EU) — Grade E (exceptlabel 1:3-1/2, label 2:13.30)
meu LE‘U
\
= %2
miu Liu
%ﬁ E‘U _g %D
c) Externalupset (EU) — Grades X, G, S and E: label 1:3-1/2, label 2:13.30
A W
A
A
miu Llu
{3’3 %D. go %O

d) Internal-external upset (IEU)
NOTE See Tables A.13 or A.14 or Tables C.13 or C.14, as applicable, for drill-pipe-body upset-end dimensions.

Figure B.6 — Upset end for drill-pipe body
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Key

74

Dimensions in millimetres (inches)
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N
3
1 S
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7777 \‘ 7777
[LLllZ 777777,
Lpe
_ I
a) Measuring full-length straightness
=1 800 (72)°
I
S
s
~ 2300/(12)°
m
Al
7777 VB
777777 \ <
2
1500 (60)

b) Measuring end straightness

taut string or wire

hooked ¢nd

Maximuin chord height deviation.
Minimurh straight edge.
Maximuin drop.

Minimurh contact.

Figure B.7 — Drill:pipe-body — Measuring full-length straightness and end straightnes

Vi
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a) Full-section specimen
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a  The gauge length and fillets shall be as shdwn, but the ends may be of any form to fit the holders

machine.

NOTH

A
A
Q’g [} [} > t
Ga
b) Strip specimen
A
T4 3
" N

Ga

c) Round<bar specimen

Figure B.8 — Tensile-test specimens for drill-pipe-body

Table B.1 — Strip-specimen dimensions

See Tables B.1 and B.2 forystrip specimen and round-bar specimen dimensions, respectiyely.

Dimensions in millimetres (imches)

Dimension and symbol Nominal width
38,1 (1.500) 25,4 (1.000) 19,0 (0.750)
50,8 +0,127 50,8 £ 0,127 50,8 £0,1R7
G f‘nngn ]nngfh
(2.000 £ 0.005) | (2.000+0.005) | (2.000+0.005)
38,1+3,175 25,4 £1,575 19,0 £ 0,787
W |Width
(1.500 £ 0.125) (1.000 £ 0.062) (0.750 £ 0.031)
R Radius of fillet, min. 25,4 (1.000) 25,4 (1.000) 25,4 (1.000)
A Length of reduced section, min. 57,1 (2.250) 57,1 (2.250) 57,1 (2.250)

© ISO 2018 - All rights reserved
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Table B.2 — Round-bar-specimen dimensions

Dimensions in millimetres (inches)

Dimension and symbol Nominal diameter
12,5 (0.500) 8,75 (0.350)
50,0 £ 0,10 35,0 £0,10
G Gauge length
(2.000 £ 0.005) (1.400 £ 0.005)
12,5+ 0,25 8,75+0,18
D Diameter
(0.500 £ 0.010) (0.350 + 0.007)
R Rpdtusof fiitet, mim: 1070 (0-375) 6,0(0-250]
A Length of reduced section, min. 60,0 (2.250) 45,0 (1.750)
B
0 SN
a) Drill-pipe body — Charpy specimen
N M AV
[ 1 [
[ (]
\ A v
b) Drill-pipe-body tensile — Round-bar specimen
\ ______ N ST T T T >
______ — \_____7
c) Drill-pipe-body tensile — Strip specimen
NOTE The edges of the blank for the specimen shall be cut parallel to each other.

Figure B.9 — Location and orientation of mechanical test specimens for drill-pipe-body
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Dimensions in millimetres (inches)

156 (6)
121 (3] 305 (12) 305 (12)
[ ]
1
a) Upset misalignment
1

b) Parallel misalignment

2 2
¢

btres (inches)

3
c) Angular misalignment
Key
dxis of drill-pipe body
dxis of tool joint
weld line
Figure B.10 — Upset and tool-joint alignment
Dimensions in millim
1,0 (0.040)
_ \
Key

1 notch depth

Figure B.11 — Reference indicator (notch) for a pipe body
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L,
&
& S /_ RSCP
\\[\
—_ _ > -
ERE= % NI
a) Pin tool joint
Lb

=)

+ <3
o)
i

|
5|g L HE
RS BbJ
b) Box tool joint
%‘/
< _| o e
Sk
c)'Step bore option for weld neck

a  Size of rddius, R, at the end of the 35° taper on the pin shall be at the drill-pipe manufacturer's discretion. When
specified on the purchase agreement, 35° shall be replaced with 18° and R = 38 mm (1.5 in).

b See SO 10424-2.

¢ This diamneter is at.the drill-pipe manufacturer's discretion and shall be equal to or greater than the die for the
correspanding box'tool joint (see 6.2.3).

d  Djis the putSide diameter of the tool-joint weld neck, which becomes D, after welding and final machini
d]-isthe' ide diameter of the tool-joint weld neck, which becomes d, after welding and fina ini
The de may be different on box and pin.

The value of dj is determined by the drill-pipe manufacturer based on design criteria.
The pin and/or box may contain a step bore to achieve the design requirements.
€ The start of the internal transition shall not be coincident with the start of the external transition area.
NOTE See Table A.1 or Table C.1 for other tool-joint dimensions.
Figure B.12 — Tool-joint pin and box
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Dimensions in millimetres (inches)

32 (1.25)
1
_/ W K
i i e
2
29 (1.12)
|
/
3
4
32 (1.25) \ 32 (1:25)
- | L SN~
P =
Key
1  box hardness test location
2 in tensile test specimen
3 :[in hardness test location when reqtired
4  lpngitudinal Charpy specimen

Figure B.13 — Locatien and orientation of mechanical test specimens for tool jpints
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Dimensions in millimetres (inches)

¢) Solid barstock

indentat|on at mid-wallJecation

indentatjon at OD loéation

indentat]on at IDloeation

hardnesg indentation test block

indentatjonat location equally spaced between OD and ID indentations

indentation on the intended (finished) ID location

The OD and ID indentations shall be approximately 2,5 indentation diameters from the relevant surface and
3 indentation diameters from any other indentation. Three indentations at a location are required when using
the Rockwell method, but only one indentation is required at a location when using the Brinell method.

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.
Alternate spacing of rows permitted for thin-wall tool joints.

Figure B.14 — Hardness-test locations
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Tables in USC units
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Table C.2 — Drill-pipe-body outside-diameter tolerances

Label 1 Tolerance
1 2
Pipe body
<4in 0.0311in
. 1.09
>4 in J_FO_SO//;’ Dgp

Drill-pipe-body behind the mg,

=235 n to <3-1/;1n 031 in
>3-1/7into <5 in J_rg.;(s)(g/oll;d
. p
' _ 12514
>5into <6-5/gin J-rg 75§%l)nDd
) p

Table C.3 — Drill-pipe length, L

Dimensions ip feet

Range 1 Range 2 Range 3

1 2 3 4
Length, L, inclusive 20.0to 23.0 29.0 to 32.0 40.0 to 45.
Limitation f¢r 95 % or order quantitya:
Maximum vgriation 2,0, — —
Minimum lepgth 210 — —
Limitation for 90 % of order quantitya:
Maximum vgriation — 2.0 3.0
Minimum lepgth — 30.0 40.0
a  Order quantity is the number of drill-pipe-specified in the purchase agreement with the same item designations.
NOTE See Figure B.1.

Table€.4 — Chemical composition requirements

Phosphorus Sulfur
maximum % maximum %
1 2 3
Pipe body: gradée.E 0.030 0.020
Pipe body: gkadés X, Gand S 0020 0015
Pipe body: grades D and F 0,013 0,006
Tool joint: grades E, X, G and S 0,020 0,015
Tool joint: grades D and F 0,015 0,010
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