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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-g

avernmental in liaison with 1SO_also take part in the wark 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draftyinternation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 1

for pgtroleum, petrochemical and natural gas industries, Subcommittee SC 5, Casing, tubing and

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer ‘voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

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

1961 was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshg

Part 2.
al Standards
cation as an

ect of patent

re structures
drill pipe.

This [second edition cancels and replaces the first edition (ISO 11961:1996), which has beenf extensively

techr

It is the intention of ISO/TC 67 that either this edition™or the previous edition of ISO 11961 be app
optiop of the purchaser (as defined in 4.1.31),-for a period of six months from the first day of

ically revised.

icable, at the
the calendar

quarter immediately following the date of publication of this edition, after which period the previods edition will

no lohger be applicable.
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Introduction

This International Standard is based on APl Spec 5D and API Spec 7.

Users of this International Standard should be aware that further or differing requirements may be needed for
individual applications. This International Standard is not intended to inhibit a vendor from offering, or the
purchaser fram ar‘r‘ppfingy alternative pnlnilnmpnf Qar pnginppring solutions for the individual applinafinn This
may be partjcularly applicable where there is innovative or developing technology. Where an alternat|ve is
offered, the yendor should identify any variations from this International Standard and provide details.

This Internatjonal Standard includes provisions of various natures. These are identified by the ‘use of cgrtain
verbal forms

a) SHALL ik used to indicate that a provision is MANDATORY;
b) SHOULD is used to indicate that a provision is not mandatory, but RECOMMENDED as good practige;

c) MAY is @ised to indicate that a provision is OPTIONAL.

Vi © 1SO 2008 — All rights reserved
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INTERNATIONAL STANDARD

ISO 11961:2008(E)

Petroleum and natural gas industries — Steel drill pipe

1

Scope

This
ends

industries for three product specification levels (PSL-1, PSL-2 and PSL-3). The requirements fo

the b
requi

This

¢

A tyq
dime
(see

This
stand

By agreement between purchaser and manufacturer, this International Standard can also be ap

drill-g
can
non-q

This

NOTH
upset

NOTE
drill-p

NOTH

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

nternational Standard specifies the technical delivery conditions for steel drill-pipes with~Up§
and weld-on tool joints for use in drilling and production operations in petroleurn\and

asis of this International Standard. The requirements that define different levels, of stand
rements for PSL-2 and PSL-3 are in Annex G.

nternational Standard covers the following grades of drill-pipe:

rade E drill-pipe;

ical drill-pipe configuration is given, showing main elements and lengths (see Figure B.
nsions and masses of the grades of drill-pipe are given in-both Sl units (see Table A.1) and
Table C.1).

International Standard can also be used for-drill-pipe with tool joints not specified by
ards.

ipe body and/or tool-joint dimensions{ This International Standard lists supplementary requ
pptionally be agreed between purchaser and manufacturer, for testing, performance ve
estructive examination (see Annex E).

nternational Standard dogs.not consider performance properties.

1 In this International _Standard, drill-pipe is designated by label 1, label 2, grade of material (E
type and type of rotary’shouldered connection. Designations are used for the purpose of identification

2  Referenge‘can be made to ISO 10424-2 or API Spec 7-2 for the detailed requirements for th
pe tool joints;

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

et pipe-body
natural gas
r PSL-1 form
ard technical

). The main
in USC units

ISO or API

plied to other
rements that
ification and

X, G and S),
n ordering.

e threading of

2

21

onformance

Dual citing of normative references

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

© 1SO 2008 — All rights reserved
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2.2 Units of measurement

In this International Standard, data are expressed in both the International System (SI) of units and the United
States Customary (USC) system of units. Separate tables for data expressed in Sl units and USC units are in
Annex A and Annex C, respectively. Figures are in Annex B and express data in both Sl and USC units. For a
specific order item, it is intended that only one system of units be used, without combining data expressed in
the other system.

Products manufactured to specifications expressed in either of these unit systems shall be considered
equivalent and totally interchangeable. Consequently, compliance with the requirements of this International
Standard as expressed in one system provides compliance with requirements expressed in the other system.

For data ex
thousands s
separator an

In the text, data in Sl units are followed by data in USC units in brackets.

NOTE

3 Norma

The followin
references,

document (in

TH

pressed in the Sl system, a comma is used as the decimal separator and a spaceta
pparator. For data expressed in the USC system, a dot (on the line) is used as_the-de
H a space as the thousands separator.

e procedures used to convert from USC units to Sl units are given in informative Annex F.

tive references

j referenced documents are indispensable for the application of this document. For
bnly the edition cited applies. For undated references)'the latest edition of the refere
cluding any amendment) applies.

5 the
cimal

Hated
nced

ISO 6506-1, Metallic materials — Brinell Hardness test — Part\l: Test method

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

ISO 6508-1, Metallic materials — Rockwell hardnesstest — Part 1:Test method (scales A, B, C, D, E, F, |G, H,
K N, T)

ISO 6892, MEtallic materials — Tensile testing

ISO 7500-1,| Metallic materials —~_) Verification of static uni-axial testing machines — Hart1:
Tension/comjpression testing machinés — Verification and calibration of the force-measuring system

ISO 9303, Spamless and welded (except submerged arc-welded) steel tubes for pressure purposes —+ Full
peripheral ultrasonic testing for the detection of longitudinal imperfections

ISO 9304, Seamless.and welded (except submerged arc-welded) steel tubes for pressure purposes — |Eddy

current testirlg for the. detection of imperfections

ISO 9305, S¢amless steel tubes for pressure purposes — Full peripheral ultrasonic testing for the detectjon of

transverse imperfections

ISO 9402, Seamless and welded (except submerged arc-welded) steel tubes for pressure purposes — Full
peripheral magnetic transducer/flux leakage testing of ferromagnetic steel tubes for the detection of
longitudinal imperfections

ISO 9513, Metallic materials — Calibration of extensometers used in uniaxial testing

ISO 9598, Seamless steel tubes for pressure purposes — Full peripheral magnetic transducer/flux leakage
testing of ferromagnetic steel tubes for the detection of transverse imperfections

ISO/TR 9769, Steel and iron — Review of available methods of analysis

© 1SO 2008 — All rights reserved
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ISO/TR 10400, Petroleum and natural gas industries — Equations and calculations for the properties of
casing, tubing, drill-pipe and line pipe used as casing or tubing

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

ISO 11484, Steel tubes for pressure purposes — Qualification and certification of non-destructive (NDT)
personnel

ISO 13665, Seamless and welded steel tubes for pressure purposes — Magnetic particle inspection of the
tube body for the detection of surface imperfections

API §
API R

ANSI
(incly

ASM

ASN]
Testi|

pec 7-2, Specification for Threading and Gauging of Rotary Shouldered Thread Connection
P 7G, Recommended Practice for Drill Stem Design and Operating Limits

API 5C3, Bulletin on Formulas and Calculations for Casing, Tubing, Drill-pipe,-and Line Pif
ding Supplement 1)

E Boiler and Pressure Vessel Code, Section IX

[ SNT-TC-1A, Recommended Practice, Personnel Qualification and Certification in No
19

ASTM A370, Standard Test Methods and Definitions for Mechahical Testing of Steel Products

ASTM A751, Standard Test Methods, Practices and Termiriology for Chemical Analysis of Steel R

ASTM A941, Terminology Relating to Steel, Stainless,Steel, Related Alloys, and Ferroalloys

ASTM E4, Standard Practices for Force Verification of Testing Machines

ASTM E10, Standard Test Method for Bririell Hardness of Metallic Materials

ASTM E18, Standard Test Methods'for Rockwell Hardness of Metallic Materials

ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic Materials

ASTM EB83, Standard Practice for Verification and Classification of Extensometer Systems

ASTM E92, Standard. Test Method for Vickers Hardness of Metallic Materials

ASTM E213, Standard Practice for Ultrasonic Examination of Metal Pipe and Tubing

ASTM EB09, Standard Practice for Eddy-Current Examination of Steel Tubular Products Us

Satu

ation

"2

be Properties

h-Destructive

Products

ng Magnetic

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

ASTM E709, Standard Guide for Magnetic Particle Testing

©I1SO
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4 Terms, definitions, symbols and abbreviated terms

4.1 Terms and definitions

For the purposes of this document, the terms and definitions in ASTM A941 for heat treatment operations and
the following apply.

411
bevel diameter
outer diameter of the sealing shoulder of a rotary shouldered connection

41.2

defect
imperfection|of sufficient magnitude to warrant rejection of the product based on criteria defined in this
International [Standard

[ISO 11960:3004, definition 4.1.11]

4.1.3
drill-pipe
drill-pipe body with weld-on tool joints

41.4
drill-pipe body
seamless pige with upset ends

See Figure H.1.

41.5
drill-pipe-bgddy manufacturer
firm, compapy or corporation that operates facilities-for making drill-pipe bodies and is responsible for
compliance with the requirements of this International Standard applicable to the drill-pipe body

See 7.21.

4.1.6
drill-pipe manufacturer
firm, compahy or corporation responsible for compliance with all the applicable requirements of this
International|Standard

See 6.16.
41.7

drill-pipe tofsion«strength ratio
torsion strengthof the tool-joint connection divided by the drill-pipe-body torsion strength

4.1.8
drill-pipe weld neck
machined part of the drill-pipe comprising the tool-joint weld neck, the weld and the drill-pipe-body upset

See Figure B.1.

419
elephant hide
wrinkled outside diameter surfaces of the drill-pipe body caused by the upsetting process

4.1.10

essential variable
variable parameter in which a change affects the mechanical properties of the weld joint

4 © 1SO 2008 — All rights reserved
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4.1.11
gouge
elongated groove or cavity caused by mechanical removal of metal

4.1.12
hard banding
application of material onto tool joints to reduce external wear of the tool joint

NOTE Also known as hard facing.
4113

hardpess-number
resulf from a single hardness impression

4114
heat
heat |of steel

meta| produced by a single cycle of a batch-melting process

41.1p
heat fanalysis
chentical analysis representative of a heat as reported by the metal producer

[ISO [11960:2004, definition 4.1.15]

4.1.1p
imperfection
discontinuity in the product wall or on the product surface-that can be detected by an NDE methdd included in
this International Standard

[ISO [11960:2004, definition 4.1.16]
4.1y

indigation
evidgnce of a discontinuity that requires interpretation to determine its significance

411

inspéction
procgss of measuring, examining, testing, gauging or otherwise comparing the product with the applicable
requifements

411
labell1
dimepsionless.déesignation for the drill-pipe-body size that may be used when ordering

4.1.2
label2
dimensionless designation for the drill-pipe-body mass per unit length that may be used when ordering

4.1.21

linear imperfection

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

NOTE See API 5T1.

[ISO 11960:2004, definition 4.1.25]

© 1SO 2008 — All rights reserved 5
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4.1.22
lot

2008(E)

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

inspected

4.1.23
lot size

number of units in a lot

41.24

manufacturer

one or more

of thoa £l

anandina-an

the maker of

4.1.25

mean hardnrr

result of ave

4.1.26

non-essentipl variable

variable parg

4.1.27

non-linear ilperfection

imperfection
See API Std
4.1.28

pipe body
seamless pif

See Figure B.

4.1.29

procedure qualification record

PQR
written docu
requirementg

4.1.30
product
drill-pipe, dril

4.1.31
purchaser

Ot Tc—T0O

tool joints

ss number

aging the hardness numbers for the single specimen or location being evaluated

meter in which a change may be made in the WPS without re-qualification

that includes, but is not limited to, pits

5T1.

e excluding upset and upset-affected areas

1.

mentation stating an assesSsment that a specific WPS produces welds in accordance wit
of this International/Standard.

-pipe body.ar tool joint

dy or

h the

party responst

Lkl for
oTC—TOT

[ISO 11960:2004, definition 4.1.35]

4.1.32

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

NOTE

This transformation is accompanied by an increase in volume.

[ISO 11960:2004, definition 4.1.36]

© 1SO 2008 — All rights reserved
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4.1.33
rotary shouldered connection
connection used on drill string elements which has tapered threads and sealing shoulders

4.1.34

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 Either direct drive or inertia friction welding is acceptable.

NOT It is manufactured by hot working and, if necessary, by subsequently~cold-working or heattreating, or a
comblnation of these operations, to produce the desired shape, dimensions and properties.

[ISO [11960:2004, definition 4.1.37]

4.1.3(

tool joint
forged or rolled steel component for drill-pipe designed to bé welded to the drill-pipe body and hgving a rotary
shouldered connection

4.1.3p
tool-joint box
threaded connection on tool joints that has internal threads

41.3

tool-Joint manufacturer
firm, lcompany or corporation that‘eperates facilities for making tool joints and is responsible fof compliance
with the requirements of this International Standard applicable to the tool joint

See 3.14.

4.1.4]
tool-joint pin
threaded connection on tool joints that has external threads

4.1.42

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

4.1.43

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 International Standard

NOTE It includes records from the qualification tests.

© 1SO 2008 — All rights reserved 7
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4.1.44

welding procedure specification

WPS

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

NOTE 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.

4.2 Symbols-andabbreviatedterms—————————————

Agp crogs-sectional area of the drill-pipe body based on the specified dimensions of the pipe body
A crogs-sectional area of the tensile specimen, expressed in square millimetres (square.inches)
A length of reduced section, expressed in millimetres

Ay minjmum cross-sectional area of the weld zone

D tooltjoint outside diameter (pin and box)

Cm starjdard Charpy impact energy, expressed in Joules;

C starjdard Charpy impact energy, expressed in foot-pounds.

Dyp pipg-body outside diameter

D bevgl diameter (pin and box)

D; extgrnal diameter on the tool-joint neck, which.becomes D, after welding and final machining
D diarpeter of round bar

Dy outgide diameter of the drill-pipe weld ‘after machining

Dqy, drilltpipe-body upset outside diameter

ddp pipg-body inside diameter

dj intefnal diameter of.the tool-joint neck, which becomes d,, after welding and final machining
dp tooltjoint-pin inside diameter

die insigle diameter of the drill-pipe weld after machining

doy, drilllpipe-body-upset inside diameter

EU external upset

e minimum extension in a gauge length of 50,8 mm (2.0 in)

em minimum elongation

ey drill-pipe-body mass gain or loss due to end finishing. For plain-end non-upset pipe, e,, equals zero
G gauge length

ID inside diameter

8 © 1SO 2008 — All rights reserved
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IEU internal-external upset

U 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

Lg, drill-pipe-body external upset length

Ly, drill-pipe-body internal upset length

Loy length of pin-tool-joint outside diameter, including connection bevel; see Figures B 1\and B.12

Lpe length of drill-pipe body (without tool joint)

Mgy, drill-pipe-body external upset taper length

my, drill-pipe-body internal upset taper length

N fraction or number with a fraction

NDE non-destructive examination
oD outside diameter

PQR procedure qualification record
PSL product specification level

R minimum radius of fillet

RSC rotary shouldered connection

Tg tensile strength

t pipe-body wall thickness

U upset dimension

Udp minimum specified tensile strength

uT ultrasonie-testing

w width

m approximate calculated mass of a piece of drill-pipe body of length L,

WPQ  welder performance qualification

WPS  welding procedure specification

Wdp approximate linear mass of the drill-pipe

Wpe plain-end pipe-body unit mass (without upsets)

Yiin specified minimum yield strength, see Table A.5 or Table C.5
Yy weld zone yield strength

© 1SO 2008 — All rights reserved 9
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5 Information to be supplied when placing orders for drill-pipe

5.1  When placing orders for drill-pipe to be manufactured in accordance with this International Standard,
the purchaser shall specify the following on the purchase agreement:

Requiremen

ts

Document number(s)

Quantity
Label 1

Reference

ISO 11961 or
API Spec 5 DP

Table A.1 or Table C.1

Label 2
Grade
Upset type (i

RSC type or
and manufad

Range or special length and tolerance by agreement between purchaser

and manufag
Delivery date
Inspection by

Documentati

hternal, external or internal-external upset)

other special connection by agreement between purchaser
turer

turer
and shipping instructions
purchaser

DN

Table A.1 or Table C.1
Table A.1 or Table C.1
Table A.1 or Tablé€.1
Table A.1 or Table C.1, or 6.3.2

Table A.3.0r Table C.3

Annex D
6.17

5.2 The pdrchaser shall also specify in the purchase agreement his requirements concerning the follpwing

stipulations,

which are optional with the purchaser:

Requirements

Tool-joint ouf
Tool-joint ins|
Length of pin
Length of bo
Under-thickn
Type of heat

side diameter

de diameter of the pin end
-tool-joint outside diameter
-tool-joint outside diameter

ess tolerance if less‘than 12,5 %

treatment for drillspipe body: grade E only

Hard bandiniz type, location, dimensions and acceptance criteria

NOTE H
available for tq

rd bandingwreduces the length of the tool-joint outside diameter
ng placement.

Pipe coating

5: internal and/or external

Reference
6.2.2
6.2.2
6.2.6
6.2.6
7.2.6
743
8.4.7

6.4.5,6.4.6and 7.4.4

Special threads on tool joints

Specific thread or storage compound

Thread-protector type

Marking requirements

Individual drill-pipe traceability

10

8.2.5

6.4.7

6.4.7 and 8.4.8
6.15,7.20 and 8.13
6.5
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Supplementary requirements

Non-destructive examination for grades E, X and G Clause E.2, SR2
Test certificates Clause E.3, SR15
Charpy 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
Charpy V-notch: increased weld-zone requirements Clause E.7, SR24
For PSL-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 accordange,with Clause 7 a

mant
and f

6.2

6.2.1

The

tolerd
show
acce
purch

Rota
or AR

6.2.2

factured in accordance with Clause 8. Areas of the drill-pipe body and’tool joint affected b
nishing processes are addressed in Clause 6.

Dimensions, masses and connections

Standard configuration

nces as in Tables A.1 and A.2 or Tables C.1 and\C.2 and/or in the purchase agreement. A
n without tolerances are related to the basis fof/design and are not subject to measurement
btance or rejection of product. Drill-pipe dimensions that are not in this International Stand
ase agreement are at the manufacturer's<discretion.

y shouldered connections shall conferm to the dimensions, together with the tolerances, in
| Spec 7-2. Right-hand thread caonhections shall be considered standard.

Alternative configurations

nd tool joints
the welding

onfiguration of drill-pipe shall correspond to Figure:B.1. Drill-pipe shall be furnished with dinpensions and

| dimensions
to determine
ard or in the

ISO 10424-2

When specified in the purchase agreement, drill-pipe shall be furnished in dimensional configurations not

defin
betw

ed in this International Standard. In this case, dimensions, tolerances and markings shz
pen the purchaser-and manufacturer. The drill-pipe body and tool joint shall be modified ir

with this agreement.but the drill-pipe shall otherwise be manufactured in accordance with the req

this |

The
Tablg

hternational \Standard.

butside-diameter of the box tool joint, D, and inside diameter of the pin tool joint,

Il be agreed
accordance
uirements of

mensions in

d,, d
Aor Table C.1, result in a drill-pipe torsion-strength ratio 0,8 or greater. Changes in &e

the t

DD and ID of

poljoints can result in a lower drill-pipe torsion-strength ratio, which should be deternjined by the

purchaser to be suitable for the intended application.

6.2.3

Drill-pipe weld neck diameters

The drill-pipe weld diameters, Dy, and d,e, as shown in Figure B.1, apply to the finished product after the tool
joint is welded to the drill-pipe body and machined and/or ground. The outside diameter, D,,, shall meet the
requirements of Table A.1 or Table C.1, and 6.3.2. The inside diameter, d,, shall meet the requirements of

6.3.2

©I1SO

and may be different on the pin and box weld zones.
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6.2.4 Tool-joint inside diameters
The tool-joint-pin inside diameter, d,, shall meet the requirements in Table A.1 or Table C.1. The tool-joint-box

inside diameter is at the manufacturer’s discretion but shall not be less than the tool-joint-pin internal
diameter, dp.

6.2.5 Length

Drill-pipe shall be furnished in length ranges conforming to Table A.3 or Table C.3 or other lengths and
tolerances as specified in the purchase agreement.

The drill-pipd manufaciturer shall specify the Tengths and tolerances of the drill-pipe body and tool joinis|such
that the requjred length of each drill-pipe is achieved.

6.2.6 Length of tool-joint outside diameter

The length ¢f pin-tool-joint outside diameter, L., and the length of box-tool-joint outside diameter, [, in
Table A.1 or[Table C.1, may be increased by agreement between purchaser and manufacturer.

6.2.7 End-drift
Each drill-pige shall be end-drift tested throughout the length of the tool joints and upsets with a cylindrical
mandrel having a minimum diameter of 3,2 mm (0.125 in) smaller than the’ specified inside diameter of the pin
end, dp. The [drift mandrel shall be at least 100 mm (4 in) long.

NOTE Dijift testing of the full length of the drill-pipe is not required.

6.2.8 Tooljjoint alignment

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

— for parallel misalignment: 4 mm (0,457 in) total indicator reading;

— for angujar misalignment: 8mm/m (0,008 in/in) for label 1: 4-', and larger;

10 mm/m (0,010 in/in) for smaller than label 1: 4-',.
The axis of the tool joint shall‘be determined on the surface of the outside diameter, D, that is unaffected by

markings or|hard bandingsThe axis of the drill-pipe body shall be determined over a minimum length of
400 mm (15 |n) on the outside surface of the pipe body.

6.2.9 Weldtzone-profile

The weld zope'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

The material properties of the drill-pipe body and the tool joint shall be as in Tables A.4 to A.8 or Tables C.4 to
C.8 inclusive.
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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
Equation (1):

(Y x Ay) = (Ypin x Agp) (1)
where
Agp is the cross-sectional area of the drill-pipe body based on the specified dimensions of the pipe
body;
4, is the minimum cross-sectional area of the weld zone;

Y. is the specified minimum yield strength of the drill-pipe body;
T, is the weld zone minimum yield strength (determined by the manufacturerbased on the design).

The method for calculating the minimum cross-sectional area, 4,,, of the weld zone shall bg as given in
Equation (2):

g =0,785 4x( D rin ~ 4 max 2)
wherg

diemax 1S the maximum allowable inside diameter speeified by the drill-pipe manufacturer;

Die min i the minimum allowable outside diameter specified by the drill-pipe manufacturer.

6.3.3| Weld-zone hardness
For sprface hardness, no hardness numbershall exceed 37 HRC or equivalent.

For the through-wall hardness test, the mean hardness number of the weld zone shall not excegqd 37 HRC or
365 KV10.

6.3.4] Weld-zone Charpy'\V*notch absorbed-energy requirements

The minimum absorped-energy requirements shall be as in Table A.8 or Table C.8. In addition, ot more than
one jmpact specimen shall exhibit an absorbed energy below the minimum average abs¢rbed-energy
requifement, and>in no case shall an individual impact specimen exhibit an absorbed energy below the
minimum specimen absorbed-energy requirement.

Additlonal 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 SR24
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-bend specimens shall have no open discontinuity in the weld zone exceeding 3 mm (0,125 in)
measured in any direction on the convex surface of the specimen after bending. Open discontinuities
occurring on 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.
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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

International

Standard (except chemical composition and dimensions) shall have their process validated.

Those processes requiring validation are welding and weld heat treatment.

6.4.2 Weld

The manufa
(WPS and P
shall identify

ing qualification

cturer shall develop, qualify and use a welding procedure, including post-weld heat trea
DR), in accordance with the ASME Boiler and Pressure Vessel Code, Section IX. The-proc
the essential variables and non-essential variables and address the permissiblé) numb

re-heat treatments.

The PQR sh
used to weld
carried out o

In addition, t
exhibits com

The manufaq
utilized by th

6.4.3 Weld
The welding
A post-weld

where the flq
process. T

h
minimum terI

6.44 Weld

The weld ar
(visually free

Tool marks fi

6.4.5

When specifi

all include, as a minimum, the data of the specific variables (both essential and non-esse
a tool joint to a drill-pipe body and the results of all mechanical tests to verify the properties
n specimens taken from the test weld.

ne manufacturer shall undertake macrostructrual examination of, the weld to verify that the
blete bonding and freedom from cracks.

turer shall qualify the welding machines and welding operators to a specific WPQ for each
b operators.

ing of tool joints to drill-pipe body and post-weld-heat treatment

pf the tool joint to the drill-pipe body shall be by-the rotary friction welding process.

heat treatment shall be performed through the entire thickness and from the weld line to be
w lines of the tool joint and drill-pipe:body material change direction as a result of the wg

weld shall be austenitized, cooled below the transformation temperature and tempered
perature of 593 °C (1 100 °F).

machining

pa shall be machinéd)and/or ground, both externally and internally, to produce a flush su
from gouges or abrupt changes in section).

om normalmachining operations shall be acceptable.

Interpal coating

ment
pdure
er of

ntial)
n6.3

weld

\WPS

yond
Iding
at a

rface

ed.in the purchase agreement, drill-pipe shall be internally coated over the full length, exce

bt the

thread. The type of coating shall be specified in the purchase agreement and the application and inspection

shall be carri

ed 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 i

14

t 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
comg

T |
JUtiu.

6.5 | Traceability

The drill-pipe manufacturer shall establish and follow procedures for maintaining traceability to apy applicable
supplementary requirement and/or PSL requirement, as well as to drill-pipe-body heat'and tool-jdint heat as in
Clauges 7 and 8, respectively.

Lot iglentity of all welds shall be maintained until all required tests are“petformed and confgrmance with
specified requirements has been documented. The procedures shall proyide means for tracing|the welds to

the Igt and to mechanical and inspection test results.

When additional traceability is required, the details shall be agreed and be specified in the purchase
agregment.

6.6 |Inspection and testing — General

6.6.1| Inspection and test equipment calibration

The manufacturer shall determine and document the appropriate calibration frequency and procedures
(including occurrences of out-of-calibration‘and the consequences on products) in order to be gble to certify
that gll products conform to the requirements of this International Standard.

6.6.2| Dimensional inspection

The drill-pipe weld diameters, D;, and d,,, shall be verified, after final machining and/or grinding according to a
docuented procedure, to.meéet the requirements of 6.2.3.

6.6.3| Drill-pipe length

The grill-pipe dength, L, (see Figure B.1) shall be measured from shoulder to shoulder unlegs otherwise
specified in<the” purchase agreement. This length shall be recorded and reported to the pufchaser. The
accufacycof tength-measuring devices shall be + 0,03 m (+ 0.1 ft). Drill-pipe length determinatign shall be in

metrefs 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 pressure created by the weight of the 90° hook-type
tool.

6.6.7 Tooljjoint alignment

Tool-joint al
documented

—

gnment shall conform to the requirements in 6.2.8 and shall be verified @ccording
procedure.

(o]

6.7 Testing of welds

6.7.1 Lot slze

A lot shall g
interrupted) ¢
qualified pro

6.7.2 Test
All initial test
6.8 Tensi

6.8.1

onsist of all those welds that are produced in a single production run (either continuo
n the same welding machine (without any modification of.the set-up parameters) using the
edures (WPS and WPQ).

Bpecimens

specimens for the weld zone, where size allows, shall be taken from the same sample.

e test

Procedures

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

Tests may b
heat treatme

The fracture
6.8.2 Test

Tensile test

b carried out on semi=finished products, that is, before final machining operations but afte
nt.

shall not occtrat the weld line.

pquipment calibration

rmachines shall have been calibrated within a period of 15 months preceding any te

S or
same

final

t, in

accordance wittrthe procedures im SO 7500-1or ASTME4Extensometers shatthave been catibrated-within
a period of 15 months preceding any test, in accordance with the procedures in 1ISO 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

A longitudinal 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.

16 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

The largest possible round-bar tensile specimens, in accordance with the requirements of 1ISO 6892 or
ASTM A370, 0,2 % offset method, shall be taken from the longitudinal section location as shown in 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 requirements for PSL-2 and PSL-3 are in Annex G.

allauca | il A
O

For Aliarnatihvn tact franiinnay o
eI ot v o To ot T oCUuUTTIOy, ot T omauoC 1=

6.8.5| Defective specimen

Specjmens showing material imperfections or defective preparation, whether observed-before or|after 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, thexmanufacturer may eleft to test two
additjonal specimens from the same weld. If both of the additional specimens pass, the lot shall bg accepted.

If ong or more of the additional specimens fail to conform to the requirements, the lot shall|be rejected.
Rejec¢ted lots may be re-heat-treated and tested as new lots.

If inspfficient material remains for the re-test specimens~t6’ be obtained from the original sample, then it is
permijtted to obtain specimens from another weld within the same lot.

6.9 | Hardness test

6.9.1| Procedures

Hardpess tests shall be made in accordance with the appropriate standards as follows:
— IS0 6506-1 or ASTM E10;

— IS0 6507-1 or ASTM E92;

— [SO 6508-1 or ASTM E18.

Hardpess indentations shall not be closer than three indentation diameters from other indentations measured
centrp-to-centre.

6.9.2| Surface hardness test

Each weld zone shall be hardness tested on the outside surface at three places, 120° + 15° apart. Selection of
the hardness testing method is at the manufacturer's option, 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 37 HRC shall be re-tested or rejected. For any hardness
number that exceeds 37 HRC, one more hardness test shall be made in the immediate area. If the new
hardness number does not exceed 37 HRC, the weld shall be accepted. If the new hardness number exceeds
37 HRC, 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

2,5mm 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 weld tes
represented

pieces with a mean hardness number that exceeds 37 HRC shall be re-tested or_if
by the test shall be rejected. Before re-testing, the test surface may be re-ground. If the'-r

e lot
b-test

mean hardngss numbers do not exceed 37 HRC, the lot shall be accepted. If any re-test mean_hardness
number excgeds 37 HRC, the lot of welds represented by the test piece shall be rejected. Rejected lotd may
be re-heat-tr¢ated and tested as new lots.

6.10 Charpy V-notch impact test

6.10.1 Procedures

A test shall donsist of a set of three longitudinal specimens taken from one/weld. 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
alternative standardized test temperatures, see Clause E.5, SR20, and:PSL-3 in Table A.8 or Table C.8.

Tests conducted at any temperature lower than the specified~témperature are acceptable provided the
absorbed-engrgy requirements at the specified temperature are achieved.

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

6.10.2 Specjmen size and orientation

The impact tgst specimen shall not be smaller than the largest size shown in Table A.11 or Table C.11 Qased
on the specifed drill-pipe weld neck diameter (and rounded to the next smaller specified outside diamgter if

required) ang
Specimens s

oriented in a
on the weld |

6.10.3 Test

The impact t

the calculated weld neck thickness (based on specified dimensions).
hall be removed fromthe weld longitudinally with respect to the axis of the pipe with the

radial direction as shown in Figure B.3. The centre of the notch in the specimen shall be lo
ne.

frequency

pst frequency for the weld shall be as in Table A.10 or Table C.10.

hotch
cated

Additional re

juirements 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 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 Iot.
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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 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

judgegd defective simply because they fail to exnibit the minimum absorbed energy requirements.

6.11

6.11
The
Secti
spec
the c

6.11.

One
the c

(3/8 in) wide, and the length shall be 150 mm (6 in) minimum.

6.11.

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

For &

6.11.4 Re-tests

If onl
elect
re-tes
spec

It is
Howg
spec

.1 Procedure

Transverse side-bend test

puided bend test shall be carried out in accordance with the ASME Bojler and Pressure

P Specimens

bntre of longitudinal specimens. The test specimens-shall be of full wall thickness, approxim

B Test frequency

n alternative test frequency, see Clause E.6, SR23.

y one of the guided-bend specimens fail to conform to the specified requirements, the manu
to reject the lot of-to'test an additional set of two specimens from the same weld test piece.
t specimens_ meet the specified requirements, the lot shall be accepted. If one or both
mens fail tornieet the specified requirements, the lot shall be rejected.

preferréd-that re-test specimens be obtained from the same sample as the original test
ver; if the re-test specimens cannot be obtained from the original sample, it is permissi
mens from another weld within the same lot.

essel Code,

bn IX, paragraphs QW-161.1 and QW-162.1. The specimen shall be _bent until the two brgnches of the
men form an angle of not greater than 40° under load, as shown in<Figure B.3. The weld zone shall be
completely within the bend portion of the specimen after bending. A test'shall consist of one spe

imen bent in

ockwise direction and another specimen bent in the counter-clockwise direction relative to the pipe axis.

et of two specimens shall be removed from the weld-zone of the test piece. The weld zone shall be in

ately 9,5 mm

facturer may
If both of the
bf the re-test

specimen(s).
ble to obtain

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

6.12

6.12.

Imperfections and defects in drill-pipe

1 General

Drill-pipe shall be free from defects as defined in this International Standard.

©I1SO
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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, a

s 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 Proc

The manufa
shall apply a

6.13 Visua

ess control plan

cturer, based on knowledge of the production process and the requirements of 6.13 and
process control plan that ensures compliance with the requirements of 6.12.2.

| inspection of the drill-pipe weld zone

6.13.1 Gendral

Each weld zq

This inspecti

ne shall be visually inspected over the entire outside surface for the‘detection of defects.

bn shall be carried out by trained personnel. Visual acuity requirements shall be document

the manufacfurer. Personnel compliance with these requirements shall bé.documented.

NOTE E

Documented
illumination |

The visual i

machining.

6.13.2 Dispq

Defects shal

dimensions 4

6.14 Non-¢

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

lighting standards for visual inspection shall be established by the manufacturer. The min
pvel at the inspection surface shall be 500 lux (50-foot-candles).

hspection for defects may be at any .appropriate point in the manufacturing process

psition of defects

be completely removed by\grinding or machining. All grinding shall be blended smooth
fter grinding shall comply with the requirements of 6.2.

estructive examination of the weld zone

6.14.1 Gengdral

All NDE ope

rations(except visual inspection) referred to in this International Standard shall be conduct

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

Surfaces to b

a- inenectad shall hae machined and/oraraund before-insnection
S-HH5Pe6tea-SHa-PBe-HacHReaaRGrof ORGP e+ore-HSPecton-

6.14,

bd by

mum

after

The

bd by

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 be able to

certify that al

20

| products conform to the requirements of this International Standard.
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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 13665 or ASTM E709. 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.

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
proce
chec
2,25

6.14.4 Ultrasonic inspection — Reference standard

A reference standard shall be used to demonstrate the effectiveness of \the inspection eq
procs
indic

Zone shall be used. The inspection shall be applied in accordance with the manufaciurer s
dure. The instrument gain setting during inspection shall not be set lower than the gain
ed against the reference standard. In case of dispute, the transducer used shall-gener
MHz frequency attached to a 45° + 5° Lucite!) wedge (the angle refers to the entry,angle in t

dures at least once every working shift. The equipment shall be .adjusted to produce a
tion when the reference standard is scanned in a manner simulating the inspection of the

documented
setting when
hte a square
he material).

uipment and
well defined
product. The

refe rI

prope
deter

nce standard shall have the same specified diameter and.‘wall thickness and the sz
rties and surface finish as the weld zone being inspectedyand may be of any convenig
mined by the manufacturer. The reference standard shall contain a through-drilled hole as in

me acoustic
nt length as
Figure B.4.

The mhanufacturer shall use a documented procedure to establish the reject threshold for ultrason
The

c inspection.
rough-drilled hole described in Figure B.4 shall be<detected under normal operating conditipns.

6.14.p Ultrasonic inspection — System capability-records

The manufacturer shall maintain NDE system records verifying the capabilities of the system(s) in detecting
the r¢ference indicators used to establish theequipment test sensitivity.

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

a) ¢overage calculation (i.e. scan plan);

b) ¢apability for the intended wall thickness;

c) rnepeatability;

d) :re;rlsg;mer orientation that provides detection of defects typical of the manufacturing process (see
e) documentation demonstrating that defects typical of the manufacturing process are detected;

f)  threshold-setting parameters;

In addition, the manufacturer shall maintain documentation relating to

NDE system operating procedures,

NDE equipment description,

1) Lucite is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product.
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NDE personnel qualification information,

(not applicable to manual operations).

6.14.6 Disposition of defects

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

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 compldte removal of the defect.

6.15 Markihg of drill-pipe

6.15.1 Gengdral

Drill-pipe mgnufactured in conformance with this International Standard shall be marked by the drill-pipe

manufacturef as in 6.15. Additional markings may be applied, including those ‘for applicable compgtible

standards, af the option of the manufacturer or as specified in the purchase agreement. Markings shdll not

overlap and ghall be applied in such a manner as to not damage the drill-pipe:

The drill-pipg final marking shall be the responsibility of the drill-pipe “manufacturer and shall include

traceability (§ee 6.5).

6.15.2 Drill-pipe marking

The final matking of the drill-pipe shall consist of

a) the tracgability marking according to 6.15.3,

b) marking|on the drill-pipe body according to/6:15.4,

¢) marking|on the tool joint according to 6:15.5.

6.15.3 Traceability marking

This marking (for traceability yequirements, see 6.5) shall be die stamped on the pin taper, as shoyn in

Figure B.1, unless otherwise-specified in the purchase agreement.

6.15.4 Drill-pipe marking on the pipe body

Drill-pipe-body paint-stencil markings shall start approximately 1 m (40 in) from the box shoulder and|shall

include, in thg following sequence, as a minimum:

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

b) “ISO 11961” and/or “Specification 5DP”, as applicable; marking to indicate compliance with
API Spec 5DP is at the manufacturer’s option or as specified in the purchase agreement;

c) API monogram marking requirements (see Annex H), if applicable;

d) date of 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 option (it is also marked on the base of the
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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;

e) size designation (label 1);

f) mass designation (label 2);

g) grade of the drill-pipe body;

h) SR information applicable to the drill-pipe;

i) 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 m34

comppny ZZ in July 2007:

At the drill-pipe manufacturer's option or as specified in the purchase~agreement, the d

man

The

6.15.

Unlegs otherwise specified in the purchase agreement, the-tool joint shall be die stamped (the s

stamping shall be at the manufacturer's option) at the_base of the pin as shown in Figure B.5 an

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-pipe-body manufacturer's’name or mark, at the manufacturer's option;

e) (drill-pipe-body grade;forexample, “E” designates “grade E” pipe body;

f) roduct drill-pipe-body mass code number (See Table A.12 or Table C.12): for example, “2”
tandard mass~product; for designations not in Table A.12 or Table C.12, the mass codg
greement-between the purchaser and the manufacturer;

g) ol-joint*designation, at the manufacturer's option: for example, “NC50” designates an

47 1SO 11961 707 2-3/8 6.65 E L2.

Ufacturer's marking may remain on the drill-pipe body or be obliterated by the drill-pipe manu

paint-stencilled marking may be adversely affected when the dritlspipe is internally coated.

b Drill-pipe marking on the tool joint

heuldered connection; for connections not in Table A.1 or Table C.1 the designation

nufactured by

rill-pipe-body
acturer.

ze of the die
d include the

designates a
shall be by

NC50 rotary-
shall be as

pecified by the manufacturer

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

Marking made 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 manufacturer shall operate facilities for welding tool joints to drill-pipe body, for post-weld heat
treatment and for machining the weld area.
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Either the drill-pipe manufacturer shall 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 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 certifig
manufad
Standar

ate of compliance giving the product description and a statement that the drill-pipe has
tured, inspected and tested in accordance with, and is in compliance with, this Interna
I and the purchase agreement; product description shall include as a minimum label, la

grade, range, RSC type and any other special requirements specified in the purchase agreement;

b) atallylis

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

6.17.2 Suppglementary documents

When specif

Additional re

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

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

6.17.3 Electronic data interchange

The standarg
from an eleg
counterpart
meet the req
purchaser arf

and/or supplementary documents (see 6.17.1 and 6.17.2) printed from or used in electronid
tronic data interchange (EDI) transmission shall’be regarded as having the same validity
rinted in the drill-pipe manufacturer's facility-The content of the EDI-transmitted document
uirements of this International Standard and conform to any existing EDI agreement betwee
d the drill-pipe manufacturer.

6.17.4 Retention of records

Table A.9 or
manufacture
purchase fro

[Table C.9 specifies records that shall be retained. Such records shall be retained by the dril

m the drill-pipe manufacturer.

7 Requitements fot/drill-pipe body

7.1 Inforn

711  Whe

nation<to be supplied when placing orders for drill-pipe bodies

been
fional
bel 2,

form
as a
shall
n the

-pipe

 and shall be available tathe purchaser on request for a period of five years after the date of

fional

h(placing orders for drill-pipe bodies to be manufactured in accordance with this Interna

Standard, th

Requirements

Document number(s)

Quantity

Label 1 or specified outside diameter

Label 2 or specified wall thickness

Grade
Type of pipe

24

purchaser shall specity the Tollowing In the purchase agreement:

Reference

ISO 11961 or
API Spec 5DP

Table A.1 or Table C.1
Table A.1 or Table C.1
Table A.1 or Table C.1

upset (internal, external or internal-external upset) Table A.1 or Table C.1
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Length and tolerance
Delivery date and shipping instructions
Inspection by purchaser Annex D

Documentation 7.22

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
Specjal upset configuration 7.2.2

Undgr thickness tolerance if less than 12,5 % 7.2.6

Type|of heat treatment for drill-pipe body: grade E only 7.4.3

Impaft requirements for grade E Clause'E.4, SR19
Alterpative requirements for impact test Clause E.5, SR20
PSL-P or PSL-3 Arnex G

7.2 | Dimensional and mass requirements

7.2.1| General

The dimensions of the drill-pipe body shall correspond, with the requirements in Tables A.2 and [A.13 or A.14
or Tables C.2 and C.13 or C.14, unless otherwise specified in the purchase agreement.

For drill-pipe body furnished with upsets notin)this International Standard, but otherwise manpufactured in
accordance with the requirements of this International Standard, special marking as in 7.20 is reqpired.

7.2.2| Configuration

The ¢onfiguration of drill-pipe bgdyshall correspond to Figure B.1. Upset configurations shall gorrespond to
Figure B.6 except as allowed i 6.2.2 or when otherwise specified in the purchase agreement.

7.2.3| Internal upset area
The [internal upset)‘taper area of the drill-pipe body shall have a smooth profile. The irfternal upset
configuration shall-have no sharp corners or drastic changes of section that can cause a 90° hook-type tool to
hang|up.

7.2.4] Outside-diameter tolerance

The outside-diameter tolerances of the drill-pipe body shall be in accordance with the requirements of
Table A.2 or Table C.2. The outside-diameter tolerances behind the length, m,,, apply to the outside diameter
of the drill-pipe body immediately behind the upset for a distance of approximately 127 mm (5 in) for sizes
smaller than label 1: 6-9/g and a distance approximately equal to the outside diameter for label 1: 6-9/g.
Measurements shall be made with callipers or snap gauges.

7.2.5 Inside diameter
The pipe-body inside diameter, ddp, is calculated as given in Equation (3):
dgp = Dap — 21 3)

There is no tolerance on dy,.

© 1SO 2008 — All rights reserved 25


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

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 specified in the‘pur¢hase
agreement, within the tolerances stipulated below. Calculated mass, 7, expressed in kilograms {peunds), of
a piece of drifl-pipe body of length Lye shall be determined in accordance with Equation (4):

W= (Wie X Lpe) + €y (4)
where

Wpe is the non-upset pipe mass per unit length, expressed in kilograms pet'metre (pounds per foot)

Lye is the length of drill-pipe body, expressed in metres (feet);

e, is the drill-pipe-body mass gain due to end finishing (see Tables A.13 and A.14 or Tables C.18 and

C.[14). For non-upset pipe, ¢, equals zero. The method of,calculation is defined in ISO/TR 10400 or
ANSI/API 5C3.

Mass toleranice is as follows:

; . +6,5 o/.
— single lengths:  “3%5 %;

— order item: 7?,8 %.

Order-item tglerance applies only for miasses of 18 140 kg (40 000 Ib) or more when shipped from a drill{pipe-
body manufdcturer.

Where an upder-thickness tolérance smaller than 12,5 % is specified in the purchase agreement, thg plus
tolerance on|mass for singlellengths shall be increased to 19 % less the specified under-thickness tolerarnce.

EXAMPLE If an undet-thickness tolerance of 10 % is specified in the purchase agreement, the plus tolerarice on
mass for single lengths.is™M9 % 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 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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1 Upset ovality

Maximum ovality, measured with a micrometer on the outside diameter of the upset shall not exceed 2,4 mm

(0.09
7.3

7.3.1

3 in).
Material requirements

Chemical composition

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

7.3.2

The
the r
requi

The
Table

Tensile requirements

bipe body shall conform to the requirements in Table A.5 or Table C.5. The upset ends sha
pquirements for the pipe body except that there is no requirement for elongation."Compliz
rements for the upset shall be qualified by a documented procedure.

ield strength shall be the tensile stress required to produce the extension under load in
C.6, as determined by an extensometer.

the nearest 0,5 % for elongations less than 10 % and to the nearest unit percent for elongations

grea

wher

Pipe-
and {
repor
diam
areu

The Einimum pipe-body elongation, e, in a 50,8 mm (2.0 in) gauge Jength, expressed in percel

ipe grades are'shown in Table A.7 or Table C.7. When elongation is recorded or reported,
t shall show,.the nominal width of the test specimen when strip specimens are used,
pter and_gauge length when round-bar specimens are used, or shall state when full-sectio
sed.

Il conform to
nce with the

Table A.6 or

t rounded to
of 10 % and

pecified wall
is smaller;

r, shall be that determined by Equation (5):
0,2
=k x AO 5
U db
is a constant equal to 1 944 (625000);
1 is the cross-sectional area of’the tensile-test specimen, expressed in square millimgtres (square
inches), based on the_specified outside diameter or nominal specimen width and {
thickness, rounded to'the nearest 10 mm2 (0.01 in2), or 490 mm2 (0.75 in2) whichever
Udp is the minimum specified tensile strength, in megapascals (pounds per square inch).
body minimum elengation values in accordance with Equation (5) for various sizes of tensi

e specimens
the record or
the nominal
n specimens

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.

Addit

7.3.4

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

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

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.

©I1SO
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There is no mandatory Charpy V-notch absorbed energy requirement for the upset.

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).

7.4 Process of manufacture

741 ProcLsses requiring validation

Final operatijons performed during drill-pipe-body manufacturing that affect compliance as required in this
International|Standard (except chemical composition and dimensions) shall have their process;validated.

The only progess requiring validation is heat treatment.

7.4.2 Gengdral

Steel used fdr drill-pipe body furnished to this International Standard shall bednade according to a fine-grpined
practice.

NOTE Steel made according to fine-grained practice contains one ohr more grain-refining elements, sufh as
aluminium, nigbium (columbium), vanadium or 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 Heatftreatment

Heat treatmg

nt shall be performed in accordance with a documented procedure. The procedure shall ad

Hress

the permissible number of re-heat-treatments.)The heat-treatment procedure shall be selected by the
manufacturef unless specified in the purchase agreement.

The drill-pipg body shall be heat treated ‘ever the full length after upsetting.

For grade E,[the drill-pipe body shall-be quenched and tempered or normalized and tempered or normalized.
For grades X, G and S, the drill=pipe body shall be quenched and tempered.

7.4.4 External coating

Unless othenwise specified in the purchase agreement, the drill-pipe body shall be given an external cqating
for protection ftom corrosion during transit. The coating shall be rated to protect the drill-pipe body for at|least

three months

and-itshoutdbesmooth; fardtothetouchand-withrmmimimomrsags:

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 International Standard. Lot identity shall be maintained until all required lot tests
are performed and conformance with specified requirements has been documented. 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.
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Inspection and testing — General

Inspection and test-equipment calibration

The manufacturer shall determine and document the appropriate calibration frequency and procedures
(including occurrences of out-of-calibration and the consequences on products) in order to be able to certify
that all products conform to the requirements of this International Standard.

7.6.2

7.71

Each
quan
manu

7.7.2

Two
of qu
contr

7.7.3

Chen
comy
wet 4

Heat-treatment lot

treated as part of a continuous operation (or batch), and are of a single heat of steel, ar
that are grouped according to a documented procedure that ensures that the appropriate
5 International Standard are met.

Testing of chemical composition

Heat analysis

heat of steel used in the manufacture of drill-pipe body shall beranalysed to provide t
itative determinations of phosphorus and sulfur plus any othér elements used by the d
facturer to control mechanical properties.

Product analysis

ubular products from each heat used shall be analysed. These product analyses shall inclug
antitative determinations of phosphorus and sulfur plus any other elements used by the ma
bl mechanical properties.

Test method

hical composition shall be determined by any of the procedures commonly used for determir
ositions, such as emission spectroscopy, X-ray emission, atomic absorption, combustion t
nalytical procedures. The calibration methods used shall be traceable to established stand

rom different
requirements

he results of
rill-pipe-body

e the results
nufacturer to

ing chemical
echniques or
brds. In case

of copflict, chemical analyses shall’lbe made in accordance with ISO/TR 9769 or ASTM A751.

7.7.4] Re-test of product-analysis

If thg product composition of both lengths of tubular product representing the drill-pipe-body heat fail to
confgrm to the specified requirements, at the manufacturer’s option, either the heat shall be rejegted or all the
remajning 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 option, either the heat shall be rejected or two
re-check, analyses shall be made on two additional lengths from the same heat. If both re-chgck analyses

f 4 41 H 4 4L 1 % [ T ) ool L oL 41 ! 41 sl
conrgmrto tne ICSYUUITTITITTILS, UTT TISal Slidil VS aLlTpPicU, TALCPUU TUT UIC 1TCTIyuT TSPIrestlitcyu

by the initial

analysis that failed. If one or both of the re-check analyses fail, at the manufacturer’s option, either the entire
heat shall be rejected, or each of the remaining lengths shall be tested individually.

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.

© IS0 2008 — Al rights reserved 29


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

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 Test equipment calibration

Tensile test machines shall have been calibrated within a period of 15 months preceding any test, in
accordance with the procedures in ISO 7500-1 or ASTM E4. Extensometers shall have been calibrated within
a period of 15 months preceding any test, in accordance with the procedures in 1SO 9513 or ASTM E83.
Retention of fecords shall be in accordance with 6.17.4 and Table A.9 or Table C.9.

7.8.3 Test ppecimens

Tensile spegimens from the pipe body shall be either full-section specimens, strip specimens, or round-bar
specimens, gs shown in Figure B.8, at the option of the manufacturer. The type and sizetof 'specimen shgll be
reported.

Tensile spec]
be taken fror
the circumfelflence at the option of the manufacturer. All specimens shall represent the full wall thickness
pipe body from which the specimen was cut, except for round-bar tensile” specimens, and shall be t
without flattehing.

mens shall be removed from the pipe body after final heat treatment, Round-bar specimens| shall
h the mid-wall. Strip specimens and round-bar specimens may be taken from any location afound
bf the
bsted

When used,
face testing
curvature in

5trip specimens shall be approximately 38 mm (1,5 in)awide in the gauge length if suitable cu
grips are used or if the ends of the specimen are machined or cold flattened to reduc]
he grip area. Otherwise, they shall be approximately 19 mm (0,75 in) wide for pipe smaller

rved-
e the
than

label 1:4 and approximately 25 mm (1 in) wide for pipe labeh1:4 and larger.
When roundibar specimens are used, a 12,7 mm (0,500 in) diameter round-bar specimen shall be used when
the pipe sizq allows, and the 8,9 mm (0,350 in).diameter round-bar specimen shall be used for other gizes.

Smaller round-bar specimens are not permitted.

7.8.4 Frequency of testing
The tensile-tgst frequency for the pipe body shall be as in Table A.10 or Table C.10.

No tensile test is required on the)upset unless specified in the purchase agreement.

7.8.5 Heat|control test

One tensile er. A

record of su

st shall. be made as a control on each heat of steel used by the drill-pipe-body manufactu
h 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.

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.
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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 Procedure

A test shall consist of a set of three longitudinal specimens taken from one location of a single piece. Charpy
V-no{ch impact tests in accordance with ASTM A370 and ASTM E23 shall be conducted at actemperature of
21°G £ 3 °C (70 °F £ 5 °F). For alternative standardized test temperatures, see Clause E.5-~SR20, and PSL-3
in Taple A.8 or Table C.8.

Test§ conducted at any temperature lower than the specified temperature areCacceptable provided the
absofbed-energy requirements at the specified temperature are achieved.

Addijonal requirements for PSL-3 are in Annex G.

7.9.2| Specimen size and location
The impact-test specimen shall not be smaller than the largest size shown in Table A.11 or Tabl¢ C.11 based
on the specified pipe-body diameter (rounded to next smaller diameter if required) and the specified pipe-body
wall thickness. The smallest specimen permitted shall be 10 mm x 5 mm.

The $pecimens shall be taken parallel to the axis of the pipe body with the notch oriented in a rddial direction
as shown in Figure B.9.

7.9.3| Frequency of testing

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

7.9.4| Heat control test
Charpy V-notch impact test speecimens shall be taken after final heat treatment and shall conform|to 7.9.2.

One |mpact test shall benmade as a control on each heat of steel used by the drill-pipe-body mahufacturer. 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.

7.9.5| Re-test

Iftb oo ot £ 7 22 nad-7Z.2 4 o annhlicahkl v nat-rmeat-and-net-mara-—than n o . H bl
1 TCYHYUmeInTIne Ul 7.9.9 difiu 7.J.7, do dYyMJILAVIT, art TTUL TTITU dru TTUL 1TTiurT o uiart utic opoui en IS eOW

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 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.
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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 Drill-pipe-body wall thickness

Each pipe body shall have the wall thickness verified in a helical or longitudinal path over the length of the
pipe body, excluding end areas not covered by automated systems, in accordance with a documented
procedure in order to verify that the requirements of this International Standard are met. The location of this
verification grocess shall be at the discretion of the manufacturer. The inspection process shall tak¢ into
account therlipe—making process.

The manufagturer shall also have a documented procedure demonstrating that the areas not.Coverg¢d by
automated systems (particularly the transition areas between the pipe body and upset transition) comply with
the requiremgnts of this International Standard.

Prove-up may be made with a mechanical calliper or with a properly calibrated,- manual, non-destriictive
testing devige of appropriate accuracy according to a documented procedure. In case of digpute,
measuremer]t determined by use of the mechanical calliper shall govern.

The mecharfical calliper shall be fitted with contact pins having circulaf\cross sections of 6,4 mm (}/4in)
diameter. The end of the pin contacting the inside surface of the pipe.body shall be rounded to a maxjmum
radius of dy,|/4 with a minimum radius of 3,2 mm (1/g in). The end of the pin contacting the outside surfdce of
the pipe body shall be either flat or rounded to a radius of not less than 38 mm (1 1/5 in).

7.11 Drill-gipe-body length

The drill-pipg-body length shall be measured from end, to end, unless otherwise specified in the purghase
agreement. The accuracy of the length-measuring.devices shall be + 0,03 m (£ 0,1 ft). Drill-pipe-body Iength
shall be meakured in metres and hundredths of a-metre (feet and tenths of a foot).

7.12 Internal upset

The manufagturer shall verify that the(internal-upset length meets the requirements in Tables A.13 or AJ14 or
Tables C.13 pr C.14, as applicable/Verification shall be at the frequency for tensile testing of drill-pipe bodies.

Verification ghall be either by femoval of coupons from the upset or by another documented method proyided
the manufacfurer can demohstrate that the method ensures compliance with the specified requirements.

NOTE THe d, on IEY drill-pipe (see Figure B.6) can be adjusted to accommodate the bores of individual tool joints,

in which case fhe drill-pipe-body internal upset taper length, m,, 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.

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 the 90° hook-type tool.
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7.14 Straightness

All drill-pipe-body shall be visually examined. The straightness of questionably bent pipes or crooked
extremities shall be measured (see Figure B.7) by one of the following methods:

a) using a straight-edge or taut string (wire) from one end of the pipe body to the other end of the pipe body;

b) using a minimum 1,8 m (6 ft) straight-edge shouldered on the pipe-body surface beyond the extent of the
hooked extremity, or an equivalent method.

In case of dispute, the straight-edge measurement shall govern.

The ¢hord or straight-edge shall be positioned to highlight the maximum deviation.
Devigtion from the straight or chord height shall not exceed the requirements in 7.2.9, Measurgments of the

pipe-pody deviation shall not be made in the plane of the upset or in the areas where the OD tolerances
behind the drill-pipe-body external upset taper length, mg,,, apply (see 7.2.4).

7.15| Upset alignment
All drill-pipe-body shall be visually examined for upset alignment. Quéstionable upset alignment shall be
meagured using a saddle gauge from the outside diameter, Dyp, of_pipe body to an area immediately behind
the end of the upset (see Figure B.10). Other documented procedures may be used by agreenjent between
purchaser and manufacturer.

Upset misalignment shall not exceed the limits in 7.2.10.

7.16| Mass determination

Each|length of drill-pipe body shall be weighed(separately to determine compliance with mass tqlerance. The
drill-gipe-body may be weighed non-upset or upset.

7.17| Imperfections and defects of-drill-pipe body
7.17.1 General
Drill-pipe-body shall be free.from defects as defined in this International Standard.

7.17.R Surface-breaking pipe-body defects
Any imperfection'on the outside or inside surface, of any orientation, shall be considered a defect|if

a) ifis linear and deeper than 12,5 % of the specified wall thickness in the radial direction for grades E, X, G,
orgs linear and deeper than 5 % of the specified wall thickness in the radial direction for gradg S, or

b) itis linear or non-linear and results in a remaining wall thickness, above or below the imperfection, less
than the minimum permissible wall thickness.

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.

© IS0 2008 — Al rights reserved 33


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:

2008(E)

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

Quench cracks shall be considered defects.

7.17.6 Proc

The manufa
shall apply a

7.18 Visua

ess control plan

cturer, based on knowledge of the production process and the requirements of 7.18 and
process control plan that ensures the fulfillment of the above requirements.

| inspection of drill-pipe body

7.18.1 Gengdral

The visual in|
imperfections
The minimun

NOTE E

Visual end-a

If another m

inspection is

1 illumination level at the inspection surface shall be 500 lux (50 foot-candles).
amples of visual acuity requirements can be found in ISO 11484 orASNT SNT-TC-1A.
ea inspection shall be after all heat treatment.

ethod is applied with demonstrated capability of detecting defects as defined in 7.17,
not required.

7.18.2 Coverage

Each drill-pip

surface for a

7.18.3 Disp(

Defects shal

e-body shall be visually inspectedforimperfections over the entire outside surface and the i
minimum distance of the length of tpset including the run-out interval.

psition

be completely remoeved by grinding or machining. All grinding shall be blended smooth

spection shall be carried out by trained personnel with satisfactory visual acuity to detect su
5. Documented lighting standards for visual inspection shall be established by the manufac

7.19,

rface
turer.

isual

hside

The

dimensions gfter grinding shall-camply with the requirements of 7.2.

7.18.4 Elephant hide

The externa| surfaece~of the drill-pipe body shall be inspected for elephant hide in accordance with the
requirementq of Z7abte A.15 or Table C.15. The external surfaces (see Figure B.6) that shall be examingd for
elephant hidT are as follows:

a) for EU, the areas of the upset, L, ,, the taper, m, and the adjacent pipe body;

euw

b) for IU and IEU, the external surface areas over the upset, L;,

the adjacent pipe body.

the areas over the internal taper, m,,, and

7.19 Non-destructive examination

7.19.1 General

All NDE operations (except visual inspection) to which reference is made in this International Standard shall
be conducted by NDE personnel qualified in accordance with ISO 11484 or ASNT SNT-TC-1A.

34 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

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

The inspections performed in accordance with 7.19, with the equipment calibrated to the specified reference
indicators, should not be construed as assuring that the material requirements in 7.17 have been met.

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

If equipment, whose calibration or verification is required under the provisions of this International Standard, is
calibration or

The rlequired NDE operations for the pipe body are in Table A.16 or Table C.16.

The

pract
techr
acco

At th
an a
justifi

Additjonal requirements for PSL-2 and PSL-3 are in Annex G:

7.19.

Each
trans
evall
deted
carrie

7.19

The i

¢ssful calibration or verification shall be re-inspected.

.B Applicable standards

NDE standards referenced in 7.19.3 are based on traditional, proven NDE “‘methods an
ced and adopted worldwide for the inspection of tubular products. Howeéver, other NDH
iques that have demonstrated capability to detect defects as defined in"7,17 may be useqg
dance with 7.19.8 shall be maintained as in 7.22.4.

b discretion of the manufacturer, the notches referenced in Table, A:17 or Table C.17 may b
ngle such that detection of defects typical of the manufactdring process is optimized. T
cation for modification of the orientation shall be documented:

P Coverage

drill-pipe body shall be inspected over the full length for the detection of imperfections (lon|
verse) on the outside and inside surfaces:’End areas not inspected by automated equipn
ated using magnetic-particle inspectionvor another inspection method that has demonstrated
t defects as defined in 7.17. All required NDE operations, excluding wall-thickness verifica
d out after final heat treatment and-all rotary straightening operations.

nspections shall be performed, as a minimum, in accordance with the applicable standards

ince the last

] techniques
methods or
. Records in

e oriented at
he technical

gitudinal and
nent shall be
capability to
tion, shall be

or equivalent

standards) listed below:
a) ¢lectromagnetic (flux leakage): ISO 9402 (longitudinal) and 1ISO 9598 (transverse) or ASTM E570;
b) e¢lectromagnetic (eddy-current):  1SO 9304 or ASTM E309;

c) Lrltrasonic:

ISO 9303 or ASTM E213 (longitudinal) and ISO 9305 or

ASTM E213

(transverse);

d)

magnetic particle:

ISO 13665 or ASTM E709.

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.
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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 be
demonstrated dynamically. At the option of the manufacturer, this may be performed either on-line or off-line.

7.19.6 Inspection thresholds

Table A.17 or Table C.17 lists the reference indicators for establishing thresholds for sorting pipe that can
contain defects as defined in 7.17. The reference indicators, used during automated ultrasonic or
electromagnétic inspection, shall not be construed as being the defect sizes 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 indicationg that are equal to or greater than the reject threshold shall be considered defects, unless |t can

be demonstrpted that the imperfection causing the indication is not a defect as described in 7.17. Pipg with
defects shall|be given a disposition in accordance with 7.19.10.

7.19.8 NDE system capability records

The manufagturer shall maintain NDE system records verifying the capability of the system(s) in detecting the
reference indicators used to establish the equipment test sensitivity.

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

a) coveragg calculation (i.e. scan plan), including wall-thickness verification;
b) capability for the intended wall thickness;

c) repeatability;

d) transduger orientation that provides detection of defects typical of the manufacturing process (see 7.[17);

e) documeptation demonstrating that defects typical of the manufacturing process are detected using the
NDE mgthods in 7.19.3;

f)  threshold-setting parameters.

In addition, the manufacturer-shall maintain documentation relating to

— NDE sygtem operating procedures,

— NDE eqtliipment description,

— NDE personnel qualification information,

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

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 level | certified inspectors under the supervision of
level Il or level lll certified inspectors, or by level Il or level lll certified inspectors. Evaluation of indications
shall be performed in accordance with written procedures.
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When no imperfection is found in the area of the original indication and there is no explanation for the
indication, then the pipe shall be rejected or, at the manufacturer’s option, re-inspected over the full length
either using the same inspection method or using ultrasonic inspection methods. At the manufacturer’s option,
the inspection equipment shall be adjusted either to the same sensitivity level as that used to perform the
original inspection or to a reduced sensitivity that meets the specified requirements.

For the evaluation of an indicated imperfection, the depth shall be measured to determine whether it is a
defect in accordance with 7.17. This measurement shall be performed as follows.

a) The imperfection’s depth may be measured using a mechanical measuring device (for instance, pit gauge,
callipers, etc.). Removal of material by grinding or other means to facilitate measurement shall not reduce
he—remainrirg—wall-below—the—minimum—permissible—we hiekress—Abrap harges—in—wall thickness
¢aused by probe grinding shall be removed in accordance with 7.19.10.

b) de-based, or
other capable techniques). Verification of the ultrasonic technique(s) shall be documented and shall show
the capability to detect imperfections with the size stated in 7.17, or larger.

c) If the purchaser and manufacturer do not agree on the evaluation test results, either party may require
destructive evaluation of the material; after which, accountability shall be-as described in Clayise D.4.

d) Imperfections that have been evaluated and found to be defeets shall be given a disposition in
accordance with 7.19.10.

7.19.110 Disposition of defects

Impeffections that satisfy the material requirements and“are less than the defect size stated|in 7.17 may

remaijn in the drill-pipe-body.

Drill-pipe-body containing quench cracks shall be-rejected except that, when the quench cracks|are confined

to the end of the upset, the end may be cut baek-in accordance with a documented procedure.

Rep

T welding is not permitted.

Drill-pipe-body containing defects, except for quench cracks, shall be given one of the following d

a) Grinding or machining: Defects shall be completely removed by grinding or machining,
flemaining wall thickness, is within specified limits. Grinding shall be carried out in such a
dressed area blends(smoothly into the contour of the tube. When the depth of grind exceed

spositions.

provided the
way that the
5 10 % of the

gpecified wall thickness, the remaining wall thickness shall be verified in accordance wit
moval of the defect, the affected area shall be re-inspected to verify that the defect wa
moved. Thee=inspection shall be either

h 7.10. After
s completely

1
)by another NDE method, or combination of methods, that demonstrates equal or greaten

L _—the original NDE.

When method 2) above is used, the NDE method (or combination of methods) shall be documented and shall
demonstrate equal or greater sensitivity than the original non-destructive examination. In addition, method 2)
shall address the possibility that there can be other coincident defects in the affected area.

by the'same inspection unit that performed the initial inspection, at the same sensitivity, pr

sensitivity to

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) Rejection.
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7.20.1 General

Marking of the drill-pipe-body shall be carried out by the drill-pipe-body manufacturer, as in 7.20.2, when this
component is ordered as an individual part. When the drill-pipe-body is manufactured by the drill-pipe
manufacturer, marking of the drill-pipe body may be done in a way different from that in 7.20.2 provided the
requirements for traceability are maintained.

Additional markings, paint-stencilling or die stamping may be applied, including those for applicable
compatible standards, at the option of the manufacturer or as specified by the purchaser. Die stamping shall

be located o
manner as n

7.20.2 Paint
A paint-steng
less than 0,6
drill-pipe-bod
a) The lette
NOTE TH

b) drill-pipe

c) “ISO 11961” and/or “Specification 5DP”, as applicable;.” marking to indicate compliance

API Spe
d) API mor

e) date of 1

The daté of manufacture shall be a three- or four-digit number consisting of a one- or two-digit nu

indicatin
complet
overlap
period d
f) “UF”ifu
g) size des

h) mass dg

nly on the upset of the arill-pipe-body. Markings shall not overlap and shall be applied in.s
bt to damage the drill-pipe body.

-stencilled marking sequence

illed marking shall be placed on the outside surface of each length of drill-pipe-body startin

m (24 in) from either end of the drill-pipe-body. The sequence of paint-stencilled markings d
y shall be as follows:

rs “DPB”;

ese letters indicate that this marking relates to the drill-pipe-body.

-body manufacturer's name or mark;

c 5DP is at the manufacturer’s option or as specified in the purchase agreement;

ogram marking requirements (see Annex H), if applicable;

nanufacture (month and year).

g the month followed by theslast two digits of the year in which the markings of Clause
pd. Products manufactured._in accordance with this edition of 1ISO 11961 during the peri
bf application with the previous edition (see Foreword) may be identified by “00” as the oy
bsignation rather than'the month;

bset dimensions-are different from those in Table A.13 or A.14 or Table C.13 or C.14;

gnation (label1);

signation (label 2);

i) grade of

ich a

g not
n the

with

mber
/ are
bd of
erlap

drill-pipe body;

i) SR information;

k) L2orlL3
I) traceabil

EXAMPLE

DPB ZZ |

38

(indicating PSL-2 or PSL-3), as applicable;

ity code (for traceability requirements, see 7.5).

Label 1: 2-%/s, label 2: 6.65, grade E drill-pipe-body manufactured by company ZZ with traceability code
YYYY in July 2007 and with special upset dimensions is paint stencilled as follows:

SO 11961 707 UF 2-3/8 6.65 E YYYY.
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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 shall be controlled and
monitored by the drill-pipe-body manufacturer in accordance with a documented procedure.

The drill-pipe-body manufacturer shall 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

7.22| Documentation requirements

7.22.

The

applicable, for each order item specified in the purchaser agreement:

a)

b)

9)

++ ol o 4l aleill + laaral £ 4 + <l HN <l PP | <l
TOTMUTCTU Uy T UTTim=pPpTipT=uuuy TiTaimarattai Tt T atLuTuai il Wil a UOLUTTTIeTneU " pruttUuunrc.

I Certificate of inspection
Orill-pipe-body manufacturer shall provide a certificate of inspection containing the follow
IISO International Standard (or equivalent specification) and revision)date thereof, to which
ody was manufactured;

and any other special requirements specified in the purchase agreement;

gtatement that the drill-pipe-body was manufactured, inspected and tested in accordance w
¢ompliance with, this International Standard;

¢hemical analyses (heat, product and re-check, as applicable) showing the mass per cent of
whose limits or reporting requirements are stipulated in this International Standard an
g¢lements used by the manufacturer to Control the mechanical properties;

test data for all tensile tests required by this International Standard, including yield stre
gtrength and elongation; the type'and size of specimens shall be shown;

+ the absorbed:energy requirement,
+ the size, lecation and orientation of the test specimens,
+ thespecified temperature at which the test was performed,

+<~the absorbed energy measured for each test specimen,

— the average absorbed energy,
— the percent shear area for each test specimen (for information only);

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

7.22.2 Tally list

ing data, as

the drill-pipe

Igbel 1, label 2, upset configuration, grade of drill-pipe-body;.type of heat treatment, length afd tolerances

ith, and is in

all elements
d any other

ngth, tensile

where impact testing is required by the International Standard, reported data for each test shall include

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

drill-

pipe-body.
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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 International Standard and conform to any existing EDI agreement between the
purchaser and the drill-pipe-body manufacturer.

7.22.4 Retention of records

Table A.9 or Table C.9 specifies records which shall be retained. Such records shall be retained by the dril-
pipe-body manufacturer and shall be available to the purchaser on request for a period of 1ive years aiigr the
date of purctase from the drill-pipe-body manufacturer.

8 Requiements for tool joints

8.1 Information to be supplied when placing orders for tool joints

8.1.1  Wheh placing orders for tool joints to be manufactured in accordance with this International Starjdard,
the purchasdr shall specify the following on the purchase agreement:

Requirements Reference

Document nymber(s) ISO 11961 or
API Spec 5DP

Quantity

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

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

Delivery datg and shipping instructions
Inspection by purchaser Annex D

Documentatipn 8.15

8.1.2 The purchaser shall also specify in the purchase agreement his requirements concerning the follpwing
stipulations, Which are optional with’ the purchaser:

Requirements Reference
Special surfdce treatment 8.4.5

Tool-joint brgak-in 846

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.
Thread-protector type 8438

Marking requirements 8.13

Alternative requirements for impact testing

PSL-2 or PSL-3

40

Clause E.5, SR20
Annex G
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Dimensional requirements

General

All dimensions shown without tolerances are related to the basis for design and are not subject to
measurement to determine acceptance or rejection of the product. Tool-joint dimensions that are not specified
in this International Standard are optional with the manufacturer unless otherwise specified in the purchase
agreement.

8.2.2

Configuration

Tool

8.23

Tool
provi

8.24

Tool

oint configuration shall correspond to Figure B.12.
Tool-joint type

joints shall be produced with the rotary shouldered connections in Table A.4)\6r Table C
Hed by 8.2.5.

Dimensions

oints shall conform to the dimensions and the tolerances in Table’A.1 or Table C.1 or in

agregment. See Figure B.12.

The

appli
shall

The t
interr]

The

torsid
string

8.2.5
Rota
Sped|

purch
rating

8.3

8.3.1

rill-pipe weld neck diameter, Dy, at the elevator shoulder, in Table A.1 or Table C.1 an
s to the finished product after the tool joint is welded-to the drill-pipe body. Dimensions pri
be specified by the drill-pipe manufacturer.

pol-joint-box inside diameter is at the drill-pipe_manufacturer’s discretion but shall not be less
al diameter, dy (see Figure B.1).

putside and inside diameters, D and>ds, respectively, in Table A.1 or Table C.1 result i

s, may be specified in the purchase-agreement but the drill-pipe torsion-strength ratio may b

Rotary shouldered connection
y shouldered connections shall conform to the dimensions and tolerances in 1SO 104
7-2. Right-hand thread connections shall be considered standard. However, when spe

ase agreement;~-Other connections are permitted. In this case, dimensions, tolerances and
s shall be agreed between the purchaser and manufacturer.

MateriabMrequirements

Chemical composition

1 except as

he purchase

 Figure B.1,
pr to welding

than the pin

N a drill-pipe

n-strength ratio of 0,8 or greater. Other OD and ID tool joints, such as in combination strings or tapered

e different.

24-2 or API
cified in the
performance

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

8.3.2

Tensile requirements

The tool joint shall conform to the requirements in Table A.5 or Table C.5.

The yield strength of the pin shall be determined using the 0,2 % offset method.

NOTE

Addit

©I1SO

ional requirements for PSL-3 are in Annex G.

2008 — Al rights reserved

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

The hardness for the tool-joint box shall be in the range 285 HBW to 341 HBW.

This requirement shall not apply to the through-wall hardness variation requirements in Clause G.3.

Additional requirements for PSL-3 are in Annex G.

8.3.4 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
requirement,

specimen shall exhibit an absorbed energy below the minimum average absorbed-e
and in no case shall an individual impact specimen exhibit an absorbed energy bele

minimum speécimen absorbed-energy requirement.

Additional re

uirements for PSL-3 are in Annex G.

8.4 Procdss of manufacture

8.41

Final operati
International

Those proce

hard bar

8.4.2 Mate

Tool joints sh

8.4.3 Heat

Heat treatmg
permissible 1

Tool joints sh

Processes requiring validation

bns performed during tool-joint manufacturing that affect attribute compliance as required i
Standard (except chemical composition and dimensions) shall have their process validated.

5ses requiring validation are

heat tregtment, and

ding, if applicable.
rial
all be manufactured from forgings or hot-rolled steel.

treatment

nt shall be performed-according to a documented procedure. The procedure shall addres
umber of re-heat-treatments.

all be quenched’and tempered.

8.4.4 Threading

Unless othe

hergy
v the

h this

s the

narks

iSe "specified in the purchase agreement, tool-joint thread connections including benchr
shall be man’mamwmmw&%&ﬁﬁmﬁw.—

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 option
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

42

procedure.
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8.4.7 Hard banding
Hard banding of tool joints may be agreed between the purchaser and the manufacturer. The type of hard

banding, location, dimensions and tolerances shall be specified in the purchase agreement and the
application shall be carried out in accordance with a documented procedure.

8.4.8 Thread protection

The tool-joint manufacturer shall be responsible for thread protection during storage and shipment to the
purchaser, unless otherwise stipulated in the purchase agreement.

8.5 | Traceability
The fool-joint manufacturer shall establish and follow procedures for maintaining heat identity of|all tool joints
coveled by this International Standard. Lot identity shall be maintained until all required let‘tests gre performed
and gonformance with specification requirements has been documented. The procedures shall pjovide means
for trécing the tool joint to the relevant heat and to the specified chemical, mechanical and test regults.

NOTH Since a heat can be heat treated in more than one lot, there can be more’than one set of njechanical test
resultp for a heat.

8.6 |Inspection and testing — General

8.6.1] Inspection and test-equipment calibration
The manufacturer shall determine and document theappropriate calibration frequency and procedures

(including occurrences of out-of-calibration and the consequences on products) in order to be gble to certify
that gll products conform to the requirements of this international Standard.

8.6.2| Heat-treatment lot
A lot|shall consist of those pin or box teokjoints with the same specified dimensions that are hdat treated as
part of a continuous operation (or batch), and are of a single heat of steel, or from different hepats that are

grouped according to a documented procedure that ensures that the appropriate requirenjents of this
Interpational Standard are met.

8.7 | Testing of chemijcal/composition

8.7.1| General

For tpol joints/the analyses shall be made by the steel manufacturer or tool-joint manufacturer|and shall be
taker] from material in finished, forged, tubular or bar form.

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 control
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 standards. In case
of conflict, chemical analyses shall be made in accordance with ISO/TR 9769 or ASTM A751.
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8.8 Tensile tests

8.8.1 Procedures

Tensile tests shall be performed at room temperature in accordance with ISO 6892 or ASTM A370.

8.8.2 Test-equipment calibration

Tensile test machines shall have been calibrated within a period of 15 months preceding any test, in
accordance with the procedures in ISO 7500-1 or ASTM E4. Extensometers shall have been calibrated within
a period of 15 months preceding any test, in accordance with the procedures in 1SO 9513 or ASTM E83.
Retention of fecords shall be in accordance with 6.17.4 and Table A.9 or Table C.9.

8.8.3 Test ppecimens
Tensile spegimens shall be removed from the pin tool joint as in Figure B.13 after finalyheat treatment.
Specimens may be taken from semi-finished products (that is, before threading, machining or hard bapding
operations).

By agreement between the purchaser and manufacturer, tensile tests shall alse _be undertaken on box tool
joints. In such cases, details of testing shall also be agreed.

The test shall be conducted using a 12,7 mm (0,500 in) diameter round specimen.
If the pin segtion at the specified location is not sufficient to obtain a.tensile specimen of 12,7 mm (0,5P0 in)
diameter, an[ 8,9 mm (0,350 in) or 6,4 mm (0,250 in) diameter spec¢imen may be used. The largest possible
diameter spgcimen shall be used.
If the pin segtion at the specified location is not sufficientto obtain a 6,4 mm (0,250 in) diameter speg¢imen

[25 mm (1 i) gauge length], the tensile test is not réquired and a hardness test shall be carried qut in
accordance \vith 8.9.

8.8.4 Freqliency of test
The tensile tg¢st frequency for the pin toagljoint shall be as in Table A.10 or Table C.10.

Additional reuirements for PSL-3 are in Annex G.

8.8.5 Heat|control tensiletests

One tensile fest 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 International Standard. A record of such tests shall be available {o the
purchaser.

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

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.
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8.8.7 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.

8.9 Hardness tests

8.9.1 Procedure

Hardness tests shall be performed at room temperature in accordance with 1SO 6506-1 or ASTM E10 for
Bring]l hardness tests.

8.9.2| Test specimen
The ppecimen shall be removed from the box tool joint as in Figure B.13 after ‘final heat trgatment. The
specimen may be taken on semi-finished product (that is, before threading, machining or hard banding
operations).

If thel specified location for the pin-tool-joint tensile test is not sufficient’to ‘obtain an acceptablg tensile test
specimen (see 8.8.3), a hardness test shall be performed on the pin tool jeint as in Figure B.13.

8.9.3| Frequency of testing
The hardness-test frequency for the box tool joint shall be as in Table A.10 or Table C.10.
When hardness testing is required for pin tool joints due to insufficient material for tensilg testing, the

hardness testing of the pin tool joint shall be perfermed at the tensile testing frequency in Table A.10 or
Tablg C.10.

8.9.4| Heat control hardness tests
One hardness test shall be made as a control test from each heat of steel used by the manufapturer for the
production of tool-joint boxes (and;.when necessary, pins) under this International Standard. A rgcord of such
tests(shall be available to the putchaser.

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. Tivo additional
tests[shall be'made approximately three impression diameters each side of the original test locat|on. If both of
the afditionaltests meet the requirements, the lot shall be accepted.

If one additional tests fail to conform to the requirements,the manufa er mayl elect to test
three additional tool joints from the same lot. If the tests on all three tool joints conform to the 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 or Table C.8.
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Tests conducted at a temperature lower than the specified temperature are acceptable provided the
absorbed-energy requirements at the specified temperature are achieved.

Additional requirements for PSL-3 are in Annex G.

8.10.2 Spec

imen size and location

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

The impact-t
on the minim
the test area

The specime
in Figure B.1

pSt specimen shall not be smaller than the largest size shown In Table A.11 or Table C.11

a
um material diameter (rounded to the next smaller diameter, if required) and the wall thickniss in

The smallest specimen permitted shall be 10 mm x 5 mm.

ns shall be taken parallel to the axis of the tool joint with the notch oriented in a+adial directi
3.

8.10.3 Frequency of testing

The Charpy

Additional re

8.10.4 Heat

/-notch impact-test frequency shall be as in Table A.10 or Table C.10.

uirements for PSL-3 are in Annex G.

control test

One impact fest shall be made as a control on each heat of steelMused by the tool-joint manufacturer. A r

of such tests

A heat contrg

8.10.5 Re-te

If the requirsg
absorbed-en
three additio
shall be equ
shall be reje
sample, then|

If more than
then the mar
each of thre{
initial test reg

shall be available to the purchaser.

| test may also be considered as a product test for the lot being tested.

st

ments of 8.3.4 are not met and hot more than one specimen is below the minimum spegq
brgy requirement, then the(manufacturer may elect either to reject the lot or to re-test a
hal specimens from the same test piece. For all three of these specimens, the absorbed e
bl to or greater than theyminimum average absorbed energy in Table A.8 or Table C.8 or t
cted. If insufficient.fmaterial remains for the re-test specimens to be obtained from the of
it is permitted to ©btain specimens from a tool joint from the same lot.

one specimen in the initial test is below the minimum specimen absorbed-energy requirs
ufacturer_may elect either to reject the lot or to re-test an additional set of three specimens

sed

DN as

bcord

imen
set of
nergy
ne lot
ginal

ment
from

b additional tool joints from the same lot. If these additional sets of specimens do not meg¢t the

uirements, then the lot shall be rejected.

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

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.
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8.11 Imperfections and defects

8.11.1 General

Tool joints shall be free from defects as defined in this International Standard. Die stamping shall not be
considered a defect.

8.11.2 Surface breaking defects

In the threads, on the coincident opposite surfaces (that is, the outside surface of the internally threaded
member and the inside surface of the externally threaded member) or on the ends of the threaded area, any
impeffection shall be considered a defect.

On the surfaces not described above,
— any linear imperfection shall be considered a defect;

— non-linear imperfections that exceed 25 % of the circumference or exceed 3,2 mm (0.12% in) in depth
ghall be considered defects.

8.11.B Quench cracks

Quer|ch cracks shall be considered defects.

8.11.4 Process control plan

The manufacturer, based on knowledge of the production process and the requirements of 8.11,shall apply a
process control plan that ensures that the above requirements are fulfilled.

8.12| Non-destructive examination

8.12.1 General

All NDE operations (except visuakinspection) to which reference is made in this International Standard shall
be cgnducted by NDE personnél;qualified in accordance with ISO 11484 or ASNT SNT-TC-1A.

When specified in the purchase agreement, the provisions for purchaser inspection of tool fjoints and/or
witneissing of NDE opefations shall be in accordance with Annex D.

The |nspections performed in accordance with 8.12 should not be construed as assuring that| the material
requifements im8:i11 have been met.

certify that'all products conform to the requirements of this International Standard.

The rpanufacturer shall determine the appropriate NDE equipment verification frequency in order|to be able to

If equipment whose calibration or verification is required under the provisions of this International Standard 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 with
ISO 13665 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.
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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

ordered as gn individual part. When the tool joint is manufactured by the drill-pipe manufacturer, marking of

Marking of tHe Tool joint shall be carried out by the tool-joint manufacturer as in 8.13.2 when this compon[nt is
bility

the tool joint[may be done in a way different from that in 8.13.2, provided that the requirements for\trace
are maintaingd.

Additional markings may be applied, including those for applicable compatible standards,,at'the option ¢f the
manufacturef or as specified by the purchaser. 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 joint.

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-join{ outside diameter shall be die stamped with the following:
a) tool-join{ manufacturer's name or mark;

b) tool-join{ designation (RSC type or, for connections .noet in Table A.1 or Table C.1, designatign as
specified by the manufacturer); see Table A.1 or Tablé.€.1;

c) “ISO 11961” and/or “Specification 5DP”, as*applicable. Marking to indicate compliance | with
API Sper 5DP is at the manufacturer’s option orias specified in the purchase agreement;

d) API morjogram marking requirements (see‘Ahnex H), if applicable;
e) date of manufacture (month and year);

The dat¢ of manufacture shall be-a three- or four-digit number consisting of a one- or two-digit nymber
indicating the month followed'\by the last two digits of the year in which the markings of Clause B are
completed. Products manufaetured in accordance with this edition of ISO 11961 during the peripd of
overlap pf application (see-fForeword) with the previous edition may be identified by “00” as the overlap
period designation ratherthan the month;

f)  SR20, iflapplicable;
g) L2 orL3|(indicating PSL-2 or PSL-3), as applicable;

h) traceabi ify code (fr\r frar\nahilify Vel |irnmnnfc, see R_F\)_

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

ZZ NC50 ISO 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 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.
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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-joint manufacturer shall provide a certificate of inspection containing the following data, as applicable,
for each item specified in the purchase agreement:

a) SO International Standard number (or equivalent specification) and revision date thereof, |to which the
ol joints were manufactured;

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

c) SC type, type of heat treatment and any other special requirements specified in the purchase
greement

d) gtatement that the tool joint has been manufactured, inspected and_ tested in accordance with, and is in
¢ompliance with, this International Standard;

e) ¢hemical analysis showing the mass per cent of all elemenhts*whose limits or reporting reqlirements are
stipulated in this International Standard and any other €lements used by the manufacturer {o control the
mechanical properties;

f) test data for all tensile tests required by this International Standard, including yield strgngth, tensile
gtrength and elongation; the type and size of spécimens shall be shown;

g) Where impact testing is required by the International Standard, reported data for each test shall include
+ the absorbed-energy requirement,

+ the size, location and orientation of the test specimens,

+ the specified temperature at which the test was performed,
+ the absorbed@nergy measured for each test specimen,
+ the average absorbed energy,

+ thewpercent shear area for each test specimen (for information only);

h) r||ardness 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
International Standard 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 Sl 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 %
> “05%Ddp
Drill-pipe-body behind the m,,,
> 29 to < 31 57 mm
1 +2,78 mm
>3-/,to<5 -0,75 % Dgp
5 +3,18 mm
>510 < 6-/s ~0,75% Dy

Table A.3 — Drill-pipe length, L

Dimensions in metres
Range 1 Range 2 Range 3
1 2 3 4
Length, L, indusive 6,10 to 7,04 8,84 10 9,75 12,19 t0 13,72
Limitation for P5 % or order quantity 2:
Maximum|variation 0,61 — —
Minimum |ength 6,40 — —
Limitation for PO % of order quantity 2:
Maximuml|variation — 0,61 0,91
Minimum |ength — 9,14 12,19
Order quaptity is the number of drillépipe specified in the purchase agreement with the same item designations.
NOTE See| Figure B.1.
Table A.4 — Chemical composition requirements
Phosphorus Sulfur
maximum % maximum %
1 2 3
Pipe body: grade E 0,030 0,020
Pipe body: grades X, Gand S 0,020 0,015
Tool joint 0,020 0,015
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Table A.5 — Tensile requirements

Yield strength Tensile strength Elongation
MPa MPa %
min. max. min. min.

1 2 3 4 5
Drill-pipe-body

Grade E 517 724 689 a

Grade X 655 862 724 a

Grade G 724 931 793 a

Grade S 931 1138 1000 a

Toolljoint 827 1138 966 13

2  $ee7.3.2.

Table A.6 — Total gauge extension at the yield'strength for drill-pipe body

Total extension of gauge length
%

Drill-pipe-body grade

1 2
E, X 0,5
G 0,6
S 0,7
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Table A.7 — Minimum pipe-body elongation values

Tensile test specimen Minimum elongation 2 in 50,8 mm
%

Area Specified wall thickness Grade

A mm
mm?2 19 mm_wide 25 mm_wide 38 mm_wide E X G s

strip strip strip

1 2 3 4 5 6 7 8
490 — — > 12,77 19 18 16 13
480 — — 12,51 to 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 — — 11,7210 11,97 18 18 16 13
440 — — 11,45 to 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
380 — — 9,87 to 10,13 18 17 16 13
370 — — 9,61 t0 9,86 18 17 16 13
360 — — 9,3510 9,60 18 17 16 13
350 — — 9,08(t0-9,34 18 17 15 13
340 — — 8,82 t0 9,07 17 17 15 12
330 13,01 to 13,39 8,56 to 8,81 17 17 15 12
320 — 12,60 to 13,00 8,29 to 8,55 17 16 15 12
310 — 12,21 t012,59 8,03 to 8,28 17 16 15 12
300 — 11.80-t0 12,20 7,77 t0 8,02 17 16 15 12
290 — 11,4110 11,79 7,51t07,76 17 16 15 12
280 — 11,00 to 11,40 7,24 to 7,50 17 16 15 12
270 — 10,61 to 10,99 6,98 to 7,23 17 16 15 12
260 ~ 10,20 to 10,60 6,72 to 6,97 16 16 15 12
250 — 9,8110 10,19 6,45 10 6,71 16 16 14 12
240 — 9,400 9,80 — 16 16 14 12
230 — 9,01109,39 — 16 15 14 12
220 11,32 to 11,84 8,60 to 9,00 — 16 15 14 11
210 10,79 to 11,31 8,21 t0 8,59 — 16 15 14 11
200 10,27 to 10,78 — — 16 15 14 11
190 9,74 t0 10,26 — — 15 15 14 11
180 9,220 9,73 — — 15 15 14 11
170 8,69 to 9,21 — — 15 14 13 11
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ISO 11961:2008(E)

Tensile test specimen

Minimum elongation @ in 50,8 mm

%

Area Specified wall thickness Grade
A mm
mm?2 19 mm_wide 25 mm_wide 38 mm_wide E X G s
strip strip strip
1 2 3 4 5 6 7 8
160 8,16 to 8,68 — — 15 14 13 11
150 7,64 to 8,15 — — 15 14 13 11
140 7,11 t0 7,63 — — 15 14 13 10
130 6,58 to 7,10 — — 14 14 13 10
120 6,06 to 6,57 — — 14 14 12 10
@  The minimum elongation for either round-bar tensile specimens (the 8,8 mm diameter with-35,6 mm gauge length ahd the 12,5 mm
diamgter with 50,8 mm gauge length) shall be that shown in this table for a cross-sectional-area, 4, of 130 mmZ.
Table A.8 — Charpy V-notch longitudinal absorbed-energy requirements
Minimum average absorbéd energy Minimum specimen absorbed
energy 2
J J
Product element Specimen size Specimen sizg
mm x mm mm x mm
10 x-10 10x7,5 10x5 10 x 10 10x7,5 10x5
1 2 3 4 5 6 7
PSL-1 — Test temperature: 21 °C + 3 °C
Drill-pipe body: grades X, G, S 54 43 30 47 38 26
Tool joint (box and pin) 54 43 30 47 38 26
Weld zone 16 14 — 14 11 —
SR19 — Test temperature: 21 °C + 3 °C
Drill-pipe body:grade E 54 43 30 47 38 26
SR20 — Test temperature: —10 °C + 3 °C See E.5.2
Drill-pipe.body: all grades 41 33 27 30 24 20
Tool joint (box and pin) 41 33 27 30 24 20
Weld zone 16 14 — 14 11 —
SR24 — Test temperature: 21 °C+ 3 °C
Weld zone 27 22 — 23 19 —
PSL-3 — Test temperature —20 °C + 3 °C
Drill-pipe body: all grades 100 80 56 80 64 43
Tool joint (box and pin) 54 43 30 47 38 26
Weld zone 42 34 — 32 26 —

a The percent shear area shall be measured and reported for information only.
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Table A.9 — Retention of records

Requirements Reference (subclause)
Drill-pipe Drill-pipe-body Tool joints
1 2 3 4
Chemical properties:
Heat analyses — 7.71 —
Product analyses — 7.7.2 8.7.2
Mechanical properties:
Tensilg tests 6.8 7.8 8.8
Hardngss tests 6.9 — 8.9
Charpy tests 6.10 7.9 8.10
Transyerse side-bend tests 6.11 — —
NDE system g¢apability verification 6.14.5 7.19.8 —
Calibration Various Various Various
Table A.10 — Test frequency
. . Outside
Chemlcfal Tensile test Charpy impact surface Through-wall Side-bend test
analysis test hardness test
hardness test
1 2 3 4 5 6 7
Drill-pipe-body — Grade E — PSL-1
< Label 1: | |2 product per | 1 per 400 or o - . -
6-5/g heat per lot @
> Label 1: | 2 product per | 1 per 200 or . . . .
6-5/gg heat per lot @
Drill-pipe-body — Grade E — SR19
< Label 1: . (% 1 per 400 or . . .
6-5/g per lot@
> Label 1: o . 1 per 200 or . . .
6-5/g per lot @
Drill-pipe-body — Grades X, G and S — PSL-1
< Label 1: | |2 product per | 1 per 200 or 1 per 200 or
6-5/g heat perlot @ perlot @ _ _ _
> Label 1: | 2 product per | 1 per 100 or | 1 per 100 or per . . .
6-5/g heat per lot @ lot?@
Tool joints — PSL-1
Pin 1 per heat 1 per 200 or 1 per 200 or . 1 per 200 or .
(solid form) per lot@ per lot@ per lotP
Box 1 per heat . 1 per 200 or o 1 per 200 or .
(solid form) per lot @ per lot@
60 © IS0 2008 — All rights reserved
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Table A.10 (continued)

ISO 11961:2008(E)

. . Outside
Chemlcfal Tensile test Charpy impact surface Through-wall Side bend test
analysis test hardness test
hardness test
1 2 3 4 5 6 7
Tool joints — PSL-3
Pin 1 per heat 1 per 200 or . Each 1 per 200 or .
(solid form) per lot2 pin per lot d
Box 1 per heat 1 per 200 or _ Each 1 per 200 or o
(solid form) per lot 3 box per lotd
Weld line — PSL-1
1 per 400 1 per 400 welds or Al welqs at 1 per 400 welds or 1 per 400 welds
— — welds or per or weld lot @ 3 locations or weld Tot @ or
weld lot @ P 120° apart P per weld lot @
Weld line — PSL-1, SR23
1 per 200 1 per 200 welds or All welqs at 1 per 200 welds or 1 per 200 welds
— — welds or per or weld lot @ 3 locations or weld lot @ or
weld lot @ P 120° apart P per weld lot @
Weld line — PSL-2
| . wllzzrozropoer 1 per 200 welds or . 1 per 200 welds or | 1 per 200 welds
weld lot 3 per weld lot @ per weld lot 2 or{per weld lot @
Weld lineg+— PSL-3
| . wjalzzro1rooer 1 per 100"welds or . 1 per 100 welds or | 1 per 100 welds
weld Iotpa perweld lot @ per weld lot @ orlper weld lot 2

a Vhichever is the smaller quantity.
nly required if a tensile specimen canpot be obtained from the pin tool joint.

¢ As close as practicable to the tool-jeintshoulder unless otherwise specified in the purchase agreement.

4 This through-wall test is in addition to the test that is required for PSL-1.
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Table A.11 — Calculated wall thickness required to machine
longitudinal Charpy impact specimens

Calculated wall thickness required to machine
Specified outside longitudinal Charpy impact specimens
diameter mm
Full-size Ya-size Ya-size
1 2 3 4
60,33 11,42 8,92 6,42
63,50 +146 8790 640
66,68 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
79,38 11,32 8,82 6,32
82,55 11,30 8,80 6,30
85,13 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
10160 11,25 8,75 6,25
10478 11,24 8,74 6,24
10795 11,23 8,73 6,23
11113 11,23 8,73 6,23
11430 11,22 8,72 6,22
117148 11,21 8,71 6,21
120470 1h21 8,71 6,21
12383 11,20 8,70 6,20
127)00 11,20 8,70 6,20
13018 11,19 8,69 6,19
13335 11,19 8,69 6,19
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Table A.11 (continued)

Calculated wall thickness required to machine
Specified outside longitudinal Charpy impact specimens
diameter mm
Full-size Ya-size Y2-size

1 2 3 4
136,53 11,18 8,68 6,18
139,70 11,18 8,68 6,18
142,88 11,18 8,68 6,1
146,05 11,17 8,67 6,1
149,23 11,17 8,67 6,1
152,40 11,16 8,66 6,1
155,58 11,16 8,66 6,1
158,75 11,16 8,66 6,1
161,93 11,15 8,65 6,1
165,10 11,15 8,65 6,1
168,28 11,15 8,65 6,1
171,45 11,15 8,65 6,1
174,63 11,14 8,64 6,1
177,80 11,14 8,64 6,1
180,98 11,14 8,64 6,1
184,15 11,14 8,64 6,1
187,33 11,13 8,63 6,1
190,50 11,43 8,63 6,1
193,68 11,13 8,63 6,1
196,85 11,13 8,63 6,1
200,03 11,13 8,63 6,1
203,20 11,12 8,62 6,1
206,38 11,12 8,62 6,1
209,55 11,12 8,62 6,1
212,73 11,12 8,62 6,1
215,90 11,12 8,62 6,1
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 Mass code number
Label 1 Label 2 mm

1 2 3 4
2-3/g 6.65 7,11 2
2-7/g 10.40 9,19 2
3-1/, 9.50 6,45 1
3-1/, 13.30 9,35 2
3-1/, 15.50 11,40 3

4 14.00 8,38 2
4-1/, 13.75 6,88 1
4-1/, 16.60 8,56 2
4-1/, 20.00 10,92 3

5 19.50 9,19 2

5 25.60 12,70 3
5-1/, 21.90 9,17 2
5-1/, 24.70 10,54 3
6-5/g 25.20 8,38 2
6-5/g 27.70 9,19 3

N_OTE Mass code number “2” denotes a standard weight for the drill-pipe
size.
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Table A.14 — Grades X, G and S drill-pipe-body dimensions, tolerances and masses

d

within these tolerances is permissible.

®  The L, tolerance for label 1: 6-%/5 is

50,80
Z12;70 MM

Maximum taper on inside diameter of internal upset and internal-external upset is 21 mm/m on diameter.

Pipe-body dimensions Upset dimensions °
Designation® |  p, t dgp Woe Dy, doy Ly My | Ley [LeutMeu| ew
mm mm mm kg/m mm mm mm mm mm mm kg
Label | Label | 1o | 1550, 318 ¢ |, 45gd| *3810e| i | min | max
1 2 A2 ™ /0 -0,79 =5 -12,70 . . .
1 2 3 4 5 6 7 8 9 10 11 12 13
Intermai-upset (o)
3-1% | 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 | 107,95 68,68 | 88,90 — -— — 4,00
Extefnal-upset (EU)
2-3% | 6.65 | 60,32 7,11 46,10 | 9,33 67,46 39,67 | 107,95 ~ 176,20 | 139,70 | 2,09
2-7fg | 10.40 | 73,02 9,19 54,64 | 14,47 82,55 49,23 | 107,95 — | 76,20 | 139,70 | 2,80
3-1% | 13.30 | 88,90 9,35 70,20 | 18,34 | 101,60 63,50 | 107,95 — | 76,20 | 139,70 | 4,63
3-1% | 15.50 | 88,90 11,40 66,10 | 21,79 | 101,60 63,50 107,95 — | 76,20 [ 139,70 | 3,72
4 14.00 | 101,60 8,38 84,84 | 19,27 | 117,48 77477 107,95 — | 76,20 | 139,70 | 6,54
41 | 16.60 | 114,30 8,56 97,18 | 22,32 | 131,78 9047 | 107,95 — | 76,20 | 139,70 | 7,81
4-1f | 20.00 | 114,30 | 10,92 92,46 | 27,84 | 131,78 87,33 | 107,95 — | 76,20 | 139,70 | 7,26
Interpal-external upset (IEU)
414 | 16.60 | 114,30 8,56 97,18 | 22,32 [\\420,65 73,02 | 63,50 | 76,20 | 38,10 | 76,20 3,95
41 | 20.00 | 114,30 | 10,92 92,46 | 27,84 | 121,44 71,42 | 107,95 | 76,20 | 76,20 | 139,70 | 7,99
5 19.50 | 127,00 9,19 108,62 |-26,70 | 131,78 90,47 | 107,95 | 76,20 | 76,20 [ 139,70 | 7,63
5 25.60 | 127,00 | 12,70 101,601 35,80 | 131,78 84,12 | 107,95 | 76,20 | 76,20 | 139,70 | 6,99
5-1p | 21.90 | 139,70 9,17 121,36 | 29,52 | 146,05 96,82 | 107,95 | 76,20 | 76,20 | 139,70 | 9,53
5-1 | 24.70 | 139,70 | 10,54 118,62 | 33,57 | 146,05 96,82 | 107,95 | 76,20 | 76,20 [ 139,70 | 8,35
6-5 | 25.20 | 168,28 8,38 151,62 | 33,04 | 177,80 | 135,00 | 114,30 | 76,20 | 76,20 | 139,70 —
6-5% | 27.70 | 168,28 9,19 149,90 | 36,05 | 177,80 | 135,00 | 114,30 | 76,20 | 76,20 | 130,70 —
NOTH See Figure B(6.
2  Designations afesshown for the purpose of identification in ordering.
b The specifieddpset dimensions do not necessarily agree with the bore and OD dimensions of finished drill-pipe. Ugset dimensions
were [chosen-tonaccommodate the various bores of tool joints and to maintain a satisfactory cross-section in the weld [zone after final
mach|ning"
¢ ight external upset
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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
%
1 2 3 4
12,5 Percentage of specified drill-pipe-body wall
thickness; for non-linear imperfections; for all
1 | All surfaces from the planes as in items 2 and 3 grades of drill-pipe-body
below throughout the upset interval 12,5 Percentage of specified drill-pipe-body wall
thinlknacco: forlinane e f i oy A E
thickress—ferlinrearimperfections:forgrade
drill-pipe-body
5 Percentage of specified drill-pipe-body.wall
thickness; for linear imperfections; for-grade$ X,
G and S drill-pipe-body

2 On th
minim
as ing

e external upset surface, from the end of the drill-pipe-body to a plane at a distance_equal to the spe|
um dimension, L, (see Figure B.6) from the end of the drill-pipe-body, the maximum permissible de
icated by the requirement for maintaining dimension Dy,

cified
bth is

3 On th
minim
as ing

E internal upset surface from the end of the drill-pipe-body to a plane at a‘distance equal to the spe|
um dimension, Z;,, (see Figure B.6) from the end of the drill-pipe-body, the/maximum permissible de
icated by the requirement for maintaining dimension d,.

cified
bth is

4 The n
effect
permi

hinimum permissible drill-pipe-body wall thickness in the upset taper interval, and the maximum com
of coincident internal and external imperfections in all areas,~shall not result in less than the min
5sible pipe-body wall thickness.

bined
mum

5 Eleph

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

Table A.16 — Requirediinspection methods

Inspection method
Grade
Visual Electromagnetic Ultrasonic
1 2 3 4
E, X G,S R A A
R — Required
A — One method or any combinatien‘of methods shall be used.
Table A.17 — Artificial reference indicators for the drill-pipe body
Grade Notch location Notch orientation @ Notch dimensions
Deptir>— : —Maxwidth
oD ID Long. Trans. full depth
% mm mm
1 2 3 4 5 6 7 8
E, X G ¢ ¢ ¢ ¢ 12,5 50,8 1,0
s c c c c 5,0 50,8 1,0

with a minimum notch depth of 0,3 mm + 0,05 mm.

¢ Required when using notches.

a Notches shall be square or U-shaped as in ASTM E213. At the option 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

68
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Annex B
(normative)

Figures in Sl (USC) units

< 90 > t L
3/| u
?‘ 1 N
/ 1
=
4 ©
|
Bd;e 8
| 4
- ¢Dfe 9
I~
A A
A
10
o) 2 -
~
©
4 4
11
Y= NI B
¢ 4
B od
B ¢de a '« P
Key
1 tool-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

© 1SO 2008 — Al rights reserved 69


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

Key

a

70

Dimensions in millimetres

| =
REE Lo
=
a
a\ < L ]
[ Y
A > o
q%
®4,8 (3/16) Z
Z
Rounded|contact point.

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

A
A

27 4

I

6.4 (0.250)
b (0.100)
&)

2,
w
N

It

=T
o
°
LJ

,'—0
o

I
H—_

o
o
| 1o
Iha
°

2,5 (0.100)

-
} w

\6,4 {0.250)
=

540°

——F A

/ b
SRYZ1
Vi

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 tool joint a  Counter-clockwise.

5 weld line b Clockwise.

Figure B.3 — Location and orientation of mechanical test specimens for weld
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Key
1

72

Dimensions in millimetres (inches)
1,6 (0.062)

| |

<
g

drilled ho

e

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

ZZ 6 07 YY E 1 NC50

Figure-B.5 — Example of marking at the base of tool-joint pin
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odg,
@0y,

%0,
by,

a) Internal upset (I1U)

Meu Leu

< Py
g B>

Y A
A g

Y

A

Q| o S| g
e | © s|| e
b) External upset (EU) — Grade E (except.label 1:3-1/2, label 2:13.30)
» Meu L Leu .
v A
A “~
A A
Miy LIU
S s[|s

c) External upset (EU) — Grades X, G, S and E: label 1:3-1/2, label 2:13.30

@dy,
Dy,

90,
0d,,

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)

0,002L b,

<

pe

A

)\ A

a) Measuring full-length straightness

>1 800 (72)°

A
|/

300 (12)¢

<& Lt

3,2 {0.125)¢

1500 (60)

A
 J

b) Measuring end straightness

taut string or wire
hooked ¢nd

Maximumn chord height deviation.
Minimum|straight edge.
Maximunj drop.
Minimum|contact.

Figu — Drill-pipe- — i =
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a) Full-section specimen

< A -
~ A
Qt’ : 0 ® > 7‘4%‘7
Y
Ga
b) Strip specimen
1 A -
A
I Q
< Y
S
Ga

¢) Round-bar specimen

a8  The gauge length and fillets shall be as;shown, but the ends may be of any form to fit the holders| of the testing
mach|ne.

Figure B.8 (continued)
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76

Strip-specimen dimensions

Dimensions in millimetres (inches)

Dimension and symbol

Nominal width

Width

(1 500+ 0 19%)

38,1 (1.500) 25,4 (1.000) 19,0 (0.750)
50,8 £ 0,127 50,8 £ 0,127 50,8 + 0,127
Gauge length
(2.000 + 0.005) (2.000 + 0.005) (2.000 + 0.005)
38,1+ 3,175 25,4 + 1,575 19,0 £ 0,787

(1 000+ 0 ﬁR?)

(ﬂ 750+ 0 ﬁ’%’l)

Radius of fillet, min.

25,4 (1.000)

25,4 (1.000)

25,4 (1.000)

Length of reduced section, min.

57,1 (2.250)

57,1 (2.250)

57,1 (2.250)

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
Gauge length
(2.000 + 0.00%) (1.400 £ 0.005)
12,5+0,25 8,75+0,18
Diameter
(0.50020.010) (0.350 £ 0.007)
Radius of fillet, min. 10,0 (0.375) 6,0 (0.250)
Length of reduced section, min. 60,0 (2.250) 45,0 (1.750)

Figure B.8 — Tensile-test specimens for drill-pipe-body
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a) Drill-pipe body — Charpy specimen

ISO 11961:2008(E)

=Y
Py
—
—
—

-
—
~—
/o
~

b) Drill-pipe-body tensile — Round-bar specimen

c) Drill-pipe-body tensile — Strip specimen

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-hody
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Key

1
2
3

78

Dimensions in millimetres (inches)

156 (6)
127 (5) o 305 {12) o 305 (12) N
[ g . ]
1 1=) o
a) Upset misalignment
10
3
b) Parallel misalignment
1)
3
¢) Angular misalignment
axis of drjll-pipe body
axis of topl joint
weld line
Figure B.10 — Upset and tool-joint alignment
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Dimensions in millimetres (inches)

1,0 (0.040)

 J
A

Key
1 npotch depth

Figure B.11 — Reference indicator (notch) for a pipe body
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- pb -
2
=, Y RSC®
o
L)
)
) " I
Q| g ol &
A
S| e E g

a) Pin tool joint

Ly

A
Y

+2°

18° 0°

Y]
®0,
d
94,
d
%0,

RSCbJ
b) Box tool joint

A

e

T .o
=

Q| o
e | s

¢) Step bore option for weld neck

NOTE: See Tabje A.1 or Table C.1 feriother tool-joint dimensions.
a Size of rddius, R, at theyend of the 35° taper on the pin shall be at the drill-pipe manufacturer's option. When spgcified

on the pyrchase agteement, 35° shall be replaced with 18° and R = 38 mm (1.5 in).
b See SO [10424:2.

¢ This diaféter 'is at the drill-pipe manufacturer's option and shall be equal to or greater than the d,, f1)r the

correspol retit e) boxtoot jU;I Tt (occ 623)

d D, is the outside diameter of the tool-joint weld neck, which becomes D, after welding and final machining;
dj is the inside diameter of the tool-joint weld neck, which becomes d,, after welding and final machining.
The d,, may be different on box and pin.
The value ofdj 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.

e The start of the internal transition shall not be coincident with the start of the external transition area.

Figure B.12 — Tool-joint pin and box
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A ON -~

ISO 11961:2008(E)

Dimensions in millimetres (inches)

32 (125)
1
e °
e ]
29 (1.12)
_/
/
3
32 (125) 4\ . 3202)
—-/ | L
i M
4

ox hardness test location

in tensile test specimen

in hardness test location when required
Ipngitudinal Charpy specimen

Figure B.13 = Location and orientation of mechanical test specimens for tool joints
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82

Dimensions in millimetres (inches)

c) Solid barstock

indentatign at mid-wallJoeation
indentatign at OD location
indentatign at,IDslocation
hardnesg| indentation test block

indentation at Tocation 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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Annex C
(normative)

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 +0.031in
>4in "he% Dgp
Drill-pipe-body behind the m_
> 2% into < 3-"zin w0092 in
1, . . +0.109in
>3-into<5in -0.75 % Dgp
>5into < 6-5/8 in fgj}ﬁ?,/i“[)dp
Table C.3 — Drill-pipe length, L
Dimensions |n feet
Range 1 Range 2 Range 3
1 2 3 4
Length, L, indusive 20.0 to 23,0 29.0t0 32.0 40.0 to 45.0
Limitation for P5 % or order quantity 2:
Maximum|variation 2.0 — —
Minimum |ength 21.0 — —
Limitation for O % of order quantity 2:
Maximum(variation — 20 3.0
Minimum |ength — 30.0 40.0
@ Order quaftity is the number of drill-pipe-specified in the purchase agreement with the same item designations.
NOTE See| Figure B.1.
Table C.4 — Chemical composition requirements
Phosphorus Sulfur
maximum % maximum %
1 2 3
Pipe body: grade E 0.030 0.020
Pipe body: grades X, G and S 0.020 0.015
Tool joint 0.020 0.015
88 © 1SO 2008 — Al rights reserved


https://standardsiso.com/api/?name=74be83670ac1aed129804f221ef7c7ba

ISO 11961:2008(E)

Table C.5 — Tensile requirements

Yield strength Tensile strength Elongation
psi psi %
min max. min. min.
1 2 3 4 5
Drill-pipe-body
Grade E a
75 000 105 000 100 000
Grade X a
95 000 125 000 105 000
Grade G a
105 000 135 000 115 000
Grade S a
135 000 165 000 145 000
Toolljoint 120 000 165 000 140,000 13
2  $ee7.3.2.

Table C.6 — Total gauge extension at the yield'strength for drill-pipe-body

Drill-pipe-body grade

Totalextension of gauge length
%

1 2
E, X 0.5
G 0.6
S 0.7
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Table C.7 — Minimum pipe-body elongation values

Tensile test specimen

Minimum elongation2in 2 in

%

Area Specified wall thickness
4 - Grade

in2 0.75 in wide strip | 1.00 in wide strip | 1.50 in wide strip E X G S
1 2 3 4 5 6 7 8
> 0.75 — — 0497 19 18 16 13
0.74 — — 0.490 to 0.496 19 18 16 13
0.73 — — 0.484 to 0.489 19 18 16 13
0.72 — — 0.477 to 0.483 18 18 16 13
0.71 — — 0.471 to 0.476 18 18 16 13
0.70 — — 0.464 to 0.470 18 18 16 13
0.69 — — 0.457 to 0.463 18 18 16 13
0.68 — — 0.450 to 0.456 18 18 16 13
0.67 — — 0.444 to 0.449 18 17 16 13
0.66 — — 0.437 to 0.443 18 17 16 13
0.65 — — 0.431 to 0.436 18 17 16 13
0.64 — — 0.424 to 0.430 18 17 16 13
0.63 — — 0.417 t0.0:423 18 17 16 13
0.62 — — 0.410t0 0.416 18 17 16 13
0.61 — — 0.404 to 0.409 18 17 16 13
0.60 — — 0.397 to 0.403 18 17 16 13
0.59 — — 0.391 to 0.396 18 17 16 13
0.58 — — 0.384 to 0.390 18 17 16 13
0.57 — — 0.377 to 0.383 18 17 16 13
0.56 — — 0.370 to 0.376 18 17 16 13
0.55 — — 0.364 to 0.369 18 17 15 13
0.54 — — 0.357 to 0.363 18 17 15 13
0.53 — — 0.351 to 0.356 18 17 15 12
0.52 - — 0.344 to 0.350 17 17 15 12
0.51 — 0.506 to 0.514 0.337 t0 0.343 17 17 15 12
0.50 — 0.495 10 0.505 0.330 10 0.536 17 16 15 12
0.49 — 0.486 to 0.494 0.324 to0 0.329 17 16 15 12
0.48 — 0.475 to 0.485 0.317 t0 0.323 17 16 15 12
0.47 — 0.466 to 0.474 0.311t0 0.316 17 16 15 12
0.46 — 0.455 to 0.465 0.304 to 0.310 17 16 15 12
0.45 — 0.446 to 0.454 0.297 to 0.303 17 16 15 12
0.44 — 0.435 to 0.445 0.290 to 0.296 17 16 15 12
0.43 — 0.426 to 0.434 0.284 to 0.289 17 16 15 12
0.42 — 0.415 to 0.425 0.277 to 0.283 17 16 15 12
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