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Foreword

LOO

ISO 11960:1996(E)

1SO—tthe—ntermationat—Organizatiom—for—Standardization 153
federation of national standards bodies (ISO member bodies).
preparing International Standards is normally carried ©ut’ t
technical committees. Each member body interested“in a
which a technical committee has been established: has the
represented on that committee. International organizations, g
and non-governmental, in liaison with ISO, alsé.take part in th
collaborates closely with the International Electrotechnical

(IEC) on all matters of electrotechnical stahdardization.

Draft International Standards adopted)by the technical com
circulated to the member bodies for voting. Publication as an
Standard requires approval by atyleast 75 % of the member bo
a vote.

International Standard 1S© 11960 was prepared by Technical
ISO/TC 67, Materials,»équipment and offshore structures fo
and natural gas industries, Subcommittee SC 5, Casing, tub
pipe.

This first edifion cancels and replaces 1SO 2645:1975, whic
technically/revised.

Annexes A, B and C form an integral part of this Internation
Annex D is for information only.
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Introduction

This Interndtional Standard InclUdes TequiTeIments of varous Tatare. 1 ese
are identifidd by the use of certain words or phrases.

— Shalli

used to indicate that a provision is mandatory.

— Shoult’i|n is used to indicate that a provision is not mandatory, but

recom

In addition,
requireme

May is

ended as good practice.
used to indicate that a provision is optional.

in certain cases, this International Standard offers Alternative
nts. These offer different options, either:

— At puichaser's discretion in which case such option shall be men<

tioned
of the

cretion.

on the purchase order. These cases are recognized by the Use
words or phrases such as alternative or at purchaser's dis-

— At ma'[xufacturer's discretion in which case such option<shall be no-

tified t
phrase|

— By agi

are re

intere:s

This Interna

either

waive
omme
the red

or

offer o
is left 1

b the purchaser. Such cases are identified by the use of the
at manufacturer's discretion.

eement between purchaser and manufacturer. Such cases
ognized by the use of the phrase by _agreement between
sted parties.

tional Standard, when this phrase.is used, intends to

the application of a(requirement (either mandatory or rec-
nded) and leave it to“both purchaser and manufacturer to use
uirement or not;

he (or several) alternative requirement(s), the selection of which
0 both«plirchaser and manufacturer.

Vi
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Petroleum and natural gas industries — Steel pipes for use
as casing or tubing for wells

1 Scop‘ 1.3 Supplementary requirements—that may be
agreed between interested partigs,| for non-
) ) - . destructive inspection, coupling blapks) Upset casing,
1.1 This International Standard specifies the techni- electric-welded casing, impact testing, sdal-ring coup-
cal delivery conditions for steel pipes (casing, tubing lings and certificates are specifiédyin annek B.
and liners), |pup-joints and connectors.
This Interngtional Standard is applicable to the follow-
ing connections in accordance with ISO 10422: 2 Normative references
— short, found-thread casing; The following standards contain providions which,
— long, rpund-thread casing; through referefice in this text, constitute provisions of
. this International Standard. At the time of publication,
— buttregs-thread casing; the edition§ indicated were valid. All sfandards are
— extrem)e-line casing; subject to'revision, and parties to agreerments based
—  non-upset tubing: on thls InternatlonaI_Standard are encoyraged to in-
H 9 _ vestigate the possibility of applying the post recent
— externgl-upset tubing; editions of the standards indicated beloy. Members
— integrd-joint tubing. of IEC and ISO maintain registers currently valid Inter-
national Standards.
The a_ppllcgble types of end finishing for each size &g ISO 31-0:1992, Quantities and units — Pat 0: General
described ip annex A (tables A.1 to A.3). o
principles.
Cor et connastions, s eratonal S 1506431989, Steels — Micragraphic aprorminatr
P . Y of the ferritic or austenitic grain size.
lings and thread protection.
Threading fequirements are not considered in this In- ?r?ng??g;g&l Metallic materials — Hargness test —
ternational | Standard. Dimensjonal requirements on ‘
threads and thread gauges, stipulations on gauging

practice, g4
and methd
ISO 10422

This Intern
lars with cd

uge specifications; as well as instruments
ds for inspection of threads are given in

tional.Standard may also be used for tubu-
nnéections not covered by ISO standards.

ISO 6508:1986, Metallic materials — Harg
Rockwell test (scales A-B-C-D-E-F-

ISO 6892:1984, Metallic materials — Tens

ISO 7500-1:1986, Metallic materials — V/
static uniaxial testing machines — Pa

ness test —
G - H - K).

ile testing.

erification of
It 1: Tensile

testing machines

1.2 The products described by this International
Standard are gathered in four groups as follows.

— Group 1: all casing and tubing in grades H, J, K
and N.

— Group 2: all casing and tubing in restricted yield
strength grades C, Land T.

— Group 3: all seamless casing and tubing and
139,70 mm and larger electric-welded (EW) casing in
high strength grade P.

— Group 4: all special service casing in grade Q.

ISO 10422:1993, Petroleum and natural gas indus
tries — Threading, gauging, and thread inspection of
casing, tubing and line pipe threads — Specification.

ISO/TR 9769:1991, Steel and iron — Review of
available methods of analysis.

AP Bul 5A2:1988, Bulletin on Thread Compounds for
Casing, Tubing and Line Pipe.

API Bul 56C2:1987, Bulletin on Performance Properties
of Casing, Tubing and Dirill Pipe.
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ASTM A370-92, Test Methods and Definitions for Me-

chanical Tes

ting of Steel Products.

ASTM A919-84 (1993), Terminology relating to Heat

Treatment o

f Metals.

ASTM E23-94a, Test Methods for Notched Bar Impact
Testing of Metallic Materials.

ASTM E83-94, Practice for Verification and Classifi-
cation of Extensometers.

ASTM E165-94, Practice for Liquid Penetrant Inspec-

tion.

3.6 coupling stock: Tubular componen
the manufacture of coupling blanks.

© |SO

t used for

3.7 coupling blank: Material used to produce an

individual coupling.

NOTE 1
stock, forgings or centrifugal castings.

3.8 casing: A pipe run from the surfa
tended to line the walls of a drilled well.

3.9 tubing: A pipe placed within a well

ASTM E213
Metal Pipe &

ASTM E273
Longitudina

ASTM E309

93, Practice for Ultrasonic Inspection of
nd Tubing.

93, Practice for Ultrasonic Examination of
Welded Pipe and Tubing.

93a, Practice for Eddy-Current Examin-

ation of Stepl Tubular Products Using Magnetic Satu-

ration.

ASTM E570

91, Practice for Flux Leakage Examination

of Ferromagnetic Steel Tubular Products.

ASTM E709
ation.

NACE TM-0
ance to Sull
ture.

ASNT-TC-1A
cation of NO

95, Practice for Magnetic Particle Examin-

1-77:1986, Testing of Metals for Resist-
ide Stress Cracking at Ambient Tempera-

:1984, Recommended Practice for Certifi-
T Personnel.

3 Definitions

For all terms
definitions in

For the pur
following de

3.1 produ
stock and ¢
tively as app

related to heat treatment operations, the
ASTM A919 apply.

boses of this International Standard, the
finitions apply.

bt:  Pipe,(goupling, connector, coupling
puplingsblank, either individually or collec-
icable;

3.2 conne

ction: Threaded chnmhl\'/ of tubular com-

well fluids or to inject fluids.

3.10 plain-end casing liner: Casidg p
threaded with a wall thickness often ‘great
specified for J55.

3.11 pup-joint: Length ofcasing, tubing
casing liner shorter than(Range 1.

3.12 seamless pipe: A wrought steel ty
uct made without-a welded seam, manu
hot working steel and, if necessary, by st
cold finishirig ‘the hot-worked tubular prod
duce the:desired shape, dimensions and pr

3.13electric-welded pipe: Pipe having
tudinal seam formed by electric-resistance
induction welding, without the addition of
wherein the edges to be welded are m
pressed together and the heat for weldin
ated by the resistance to flow of electric cu

3.14 thread protector: Cap or insert use
threads and seals during handling, transpg
storage.

3.15 special processes: Final operations
performed during pipe manufacturing that
uct attributes, except chemistry and dimen

NOTE 2 The special processes are:

Coupling blanks may be obtained from coupling

ce and in-

to produce

ovided un-
br than that

br plain-end

bular prod-
actured by
bsequently
uct to pro-
bperties.

one longi-
or electric-
filler metal,
echanically
g is gener-
rrent.

] to protect
rtation and

which are
hffect prod-
5ions.

Manufacturing
condition

Special processes

Seamless:

as-rolled Final reheating practice and

hot sizing or

ponents.

3.3 pipe: Casing, tubing, plain-end casing liners, pup-
joints and connectors, individually or as a group, as ap-

plicable.

3.4 coupling: Internally threaded cylinder for joining

two lengths

of threaded pipe.

3.5 connector: One-piece tubular section not includ-
ing pipe or couplings, used for the purpose of joining

or changing

from one size, mass or type of thread

connection to the same or another size, mass or type
of threaded connection.

ting, cold finishing.

heat treated Heat treatment

stretch reducing. If applicable, upset-

Electric
welded:

as-rolled
seam heat treatment and up

heat treated

ment

Sizing and seam welding. If applicable,

Seam welding and full body heat treat-

setting.

3.16 interested parties: The manufacturer and the

purchaser of the products.


https://standardsiso.com/api/?name=ebdc1e54252c55ed84d80fadf343285b

©1S0

4 Information to be supplied by the purchaser

4.1 Casing

ISO 11960:1996(E)

4.1.1 In placing orders for pipe to be manufactured in accordance with this International Standard, the purchaser

shall specify the following on the purchase order.

Stipuiation Section
International Standard ISO 11960 —
Quantity —
Type of pipe or couplings:
Casing
Threaded-orplainend F+
Tylpe of connection — round (short or long), buttress,
extreme-line threads, or other connection table A.1, 7.11

WAL o e b
Vit OF witnout Coupings

7.11

Special clearance couplings

tables 27(28;7A.1, 8.7

Liners table A.2,7.11
Size designatjon or outside diameter tables'A.1, A.2
Nominal mas or wall thickness tables A.1, A.2
Grade and type where applicable tables A.1, A2
Length range 7.5, table 24
Seamless or Electric welded 5.1, table 1
Material certification 12.1, SR15
Delivery date|and shipping instructions —
Inspection byl purchaser annex C

4.1.2 The| purchaser should also state on the purchase ordér his requirements concerning the fol

lations, wHich are optional with the purchaser.

owing  stipu-

Stipulation Section
Heat treatment 5.2
Heat and supplementary analyses 9.2
Casing jointels 7.6
Casing with douplings detached 7.12
Alternate driffing requirements 7.9
Coupling make-up (other than power-tight) 7.12

Pipe coatings

1.1

Seal-ring couplings

8.10, SR13.1, SR13.2

Coupling blarfks

8.1, SR9

Statistical impact testing —. Q25 grade

6.2.3.6, SR12

Additional mgrkings

clause 10

4.1.3 The|follewing stipulations are subject to agreement between interested parties.

Stipulation Section
Hydrostatic pressure test for handling-tight make-up, connectors and group 4 9.4
pup-joints

Alternate hydrostatic test pressures 94
Thread and storage compound 7.12
Thread protectors 11.2
Marking requirements 10.1

Non-destructive inspection

9.7, SR1, SR2 and SR11

Alternate chemical analysis procedures — Q125 grade

9.2

Reduced section tensile specimens — Q125 grade 9.3.3
Alternate F factor in SR12 — Q125 grade SR12.2
Cold rotary straightening — Q125 grade 53
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Coupling blanks — Q125 grade only "SR9
Upset casing — Q125 grade only SRi0
Electric-welded casing — P110 and Q125 grade SR11
Supplementary
Coupling thread plating — Q125 grade only 8.16
Sulfide stress cracking test — C90 and T95 grade 6.2.13
Additional hardness testing — C90 and T95 grade 9323
Quality assurance requirements —
(e.g. one of the ISO 9000 series)

4.2 Tubing

4.2.1 In placing orders for pipe to be manufactured in accordance with this International Standard, the purchaser

shall specify the fallowing on the purchase order

Stipulation Section
International Sthndard ISO 11960 —
Quantity —
Type of pipe or|couplings:
Tubing
Nonfupset, external-upset or integral-joint tapte, A.3
Thrgaded, plain-end, or special end A7
With or without couplings 7.11

Spetial bevel couplings

tables A.3 and 30, 8.11

Spetgial clearance couplings

tables A.3, 29, 30, 8.7

Size designatioh or outside diameter table A.3
Nominal mass pr wall thickness table A.3
Grade table A3
Length range 7.5, table 24
Seamless or elpctric welded 5.1, table 1
Material certifi¢ation 12.1, SR15
Delivery date ahd shipping instructions —
Inspection by gurchaser annex C

4.2.2 The purchaser should also state on the“purchase order his requirements concerning the follg

lations, whig¢h are optional with the purchaser.

Wwing stipu-

Stipulation Section
Heat treatmen 5.2
Heat and supp|ementary analyses 9.2
Coupling maketup (other than powertight) 7.12

Pipe coatings

11

Seal-ring coupl|ngs

8.10, SR13.1, SR13.2

Tubing with couplings detached

7.12

Additional markings

clause 10

4.2.3 The following stipulations are subject to agreement between interested parties

Stipulation Section
Hydrostatic pressure test for handling-tight make-up and pup-joints 94
Alternate hydrostatic test pressures 94
Thread and storage compound 712
Thread protectors 11.2
Marking requirements 10.1

Non-destructive inspection

9.7, SR1, SR2 and SR11

Supplementary
Sulfide stress cracking test — C90 and T95 grade
Additional hardness testing — C90 and T95 grade

Quality assurance requirements
(e.g. one of the ISO 9000 series)
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5 Process of manufacture

5.1 General

The various grades and groups of pipe furnished ac-
cording to this International Standard shall be made to
a fine grain practice. Steel made to a fine grain prac-

ISO 11960:1996(E)

5 Controlled cooling is cooling from an elevated tempera-
ture in a predetermined manner to avoid hardening, crack-
ing or internal damage to produce a desired microstructure
or mechanical properties.

Table 1 — Process of manufacture and heat

tice contains one or more grain refining elements, treatment
such as aluminium, niobium, vanadium or titanium in Tormoerim
amounts intended to result in the steel having a fine Group | Grade | Type | Manufacturing . Heat . tempzratufe
austenitic grain size. process reatmen min.
Pipe fumishid a:\ccopr‘ding to tlhis !nterr}ational St:ﬁj]dard H40 — | SoreEw none —
a1 faul AL + a . caamlacce Ar aolantric \an nro.
Sha“ be m ~ '“.‘l ey SHTTIT O T '. k s M ! J55 — Sor EW none —_
cess as shpwn in table 1 and as specified on the pur- e
chase ordgr. Pup-joints and connectors may be made ‘
from standprd casing or tubing or by machining heavy T 1 Ks5 — | SorEw none —
wall casing, tubing or bar stock. Couplings shall be 2
manufactufed by one of the processes listed in 8.2. N80 — | sorew 3) —
Cold-drawn tubular products without appropriate heat N8O a | sorew Qand T .
treatment @re not acceptable.
Lgo# 1 SorEW Qand T 566
5)
5.2 Heat/treatment L80 9Cre [ 'S Qand T 593
L80 136G/ | S QandT9 593
5.2.1 General ) C90 1 S QandT 621
Product sHall be heat treated | d ith C90 2 S QandT 621
roduct sHall be heat treated in accordance with a
. . €95 — EW T
documentdd procedure as stipulated in table 1 for the Sor Qand 538
particular drade and type specified on the purchase T95 TS Qand T 649
order. Heal-treated upset pipe shall be heat treated T96 2 |s QandT 649
the f'u_ll lengith after upsetting. Pipe and coupling stock 3 | P110 | — | Sorew®? | QandT —
requiring hgat treatment shall be heat treated the full
length. Individually heat-treated coupling blanks are Q125 1 S or EW”! QandT —
acceptablef All pipe processed through a h%t stretcr , |@z| 2 | sor EW? Qand T _
mill {i.e., stretch reduced) shall be considered normal- a5 | 3 | sorew? QardT | _
ized, provided the exit temperature be above-the up- 0125 S or EW7)
per critical temperature (Ars) for the steel being 4 orE Qand T -
processed' and the pipe be air cooled. 1) S = seamless process; EW = electric welded process.
i ) 2) FulHlength normalized, normalized and tempered |IN and T), or
The weld §eam of electric-welded pipe’shall be heat quenched and tempered (Q and T), at the manufacturer'{ discretion or if
treated aftpr welding to a minipaunT temperature of ;Osffe”c"f'ed on the purchaser order.
538 °C or EI’OCGSSGd in such a marner that no untem- nirer: ;jiesr;gr;;zor:frmahzed or normalized and tempered 4t the manufac-
pered martensite remains. 4) The manufacturer shall use a process that is documerjted to yield not
less than 50 % martensite.
NOTE 3 Af; refers to the Critical temperature for the 5) Type 9Cr and 13Cr may be air quenched.
austenite-tofferrite transfopmation on cooling. 6) Special chemical requirements for electric-welded F[110 casing are
specified in table 2.
7) Special requirements unique to electric-welded P110 ahd Q125 casing
5.2.2 Gro ip 1 are specified in annex B (SR11). When electric-welded 110 and Q125
casing is furnished, the provisions of SR11 are automatically in effect.
Grade N80Lpige and coupling stock shall he normal-

ized or, at the manufacturer's discretion, shall be nor-
malized and tempered. Grade N80Q pipe and coupling
stock shall be quenched and tempered (including the
interrupted quenching followed by controlled cooling
method) the full length. Grade J55 and K55 casing and
grade J55 tubing shall be heat treated if so specified
on the purchase order.

NOTES

4 Interrupted quenching is quenching in which the pipe
being quenched is removed from the quenching medium
while the pipe is at a temperature substantially higher than
that of the quenching medium.

5.2.3 Group 2

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

5.2.4 Groups 3 and 4

Pipe and couplings furnished to this International
Standard shall be quenched and tempered.
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5.3 Straightening
5.3.1 Groups 1and 3

No specific methods are required.

5.3.2 Group 2

Grade L80 shall not be subjected to cold working after
the final tempering treatment, except for that which is
incidental to normal straightening operations. Grade
C90 and T95 pipe may be subjected to cold rotary
straightening if, subsequent to the cold rotary straight-
ening operation, the pipe is heated to a minimum

©1S0O

5.4.2.2 Pipe — Group 4 manufactured to SR12

In addition to the requirements in 5.4.2.1,

when SR12

is specified, the number shall identify the sequence in
which the lengths were tempered in order to allow

retest per SR12.3.

5.4.2.3 Coupling, pup-joint and connector

material

Each tube length of coupling, pup-joint or connector
material shall be uniquely numbered so that test data

may be related to individual lengths. Whe

n couplings,

temperaturg of 482 °C for stress relieving. When
necessary, [ight gag straightening for grade C90 and
T95 shall bg¢ permitted. Grade C95 pipe shall be sub-
jected to ng tensile or expansion cold working, except
for that which is incidental to normal straightening op-

erations, a
working, af

to no more than 3 % compressive cold
r the final tempering operation.

5.3.3 Grouyp 4

Gag press

straightening or hot rotary straightening

(417 °C minfmum at end of rotary straightening unless
otherwise dpecified on purchase order) is acceptable.
If hot rotary|straightening is not possible, the pipe may
be cold rotary straightened provided it is then stress

relieved at
straightene

10 °C or higher. Pipe may be cold rotary
i without subsequent stress relieving only

by agreemgnt between interested parties.

5.4 Traceability

5.4.1 General

The manufacturer shall establish and ‘follow pro-

cedures for
required he

maintaining heat and/or lotsidentity until all
at and/or lot tests are performed and con-

formance With specification requirements has been

shown.

5.4.2 Serialization of group 2 (grades C90 and

T95) and g

The serial
specified b
facturer to
it is receive

roup 4

humbei—shall be marked on products as
plow. \It~is the responsibility of the manu-
maintain the identification of material until

H b theg niirchasar
BBy —+RE-PpLH-GRESe-

COUpting bfanks, or pup-joint and connector material

are cut from material that has been treate
the pieces shall be marked with the seria
the full length piece. When coupling,*pup-j
nector material is heat treatedn-¢oupling

full length,
number of
bint, or con-
blank or in-

dividual lengths, each heat ‘treat lot (sep 9.3.1.2.2)

shall be uniquely numbered. Additionally,
ling, pup-joint or connector material in co

when coup-
ipling blank

or individual lengths is-heat treated on a upit in a con-
tinuous process ruf, the pieces within theg lot shall be

sequentially numbered in the order in wh
heat treated.

6 Material requirements
6.1 Chemical requirements

Pipe and couplings shall conform to the
quirements specified in table 2 for the gra
specified.

ch they are

hemical re-
He and type

6.2 Mechanical properties requirements

6.2.1 Tensile properties

6.2.1.1 Pipe and couplings shall conform| to the ten-

sile requirements specified in table 3.

When elongation is recorded or reported
or report shall show the nominal width

the record
of the test

specimen when strip specimens are useql, the diam-

eter and gauge length when round bar sp
used, or state when full section specimens

The tensile nranartias axvcant alanaatian
propertes, p-eteohgation

bcimens are
are used.

5.4.2.1 Pipe — Group 2 (grades C90 and T95 only)

and group

4

Each length of pipe shall be uniquely numbered so
that test data may be related to individual lengths.

bf the upset

ends of upset casing and tubing, shall comply with the

requirements given for the pipe body. In

case of dis-

pute, the properties (except elongation) of the upset
shall be determined from a tensile test specimen cut
from the upset. A record of such tests shall be made

available to the purchaser.
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6.2.1.2 The minimum elongation, for all groups, over
50,8 mm (gauge length of the tensile specimen) shall
be that determined by the following formuia:

el |

e is the minimum elongation over 50,8 mm, in
percent rounded to the nearest 0,5 %;

[SAVLRIO A0 B Y cacel VY,

A is the cross-sectional area of the tensile test

ISO 11960:1996(E)

50,8 mm length) shall be determined with an area A of
130 mm?2.

6.2.2 Yield strength

The yield strength shall be the tensile stress required
to produce the following extension under load as de-

termined by an extensometer.

Grade

specimen, in_sqguare millimetres, based on
specified outside diameter or nominal speci- H40 0,5 %
men width and specified wall thickness J55 05 %
rqunded to the nearest 10 mm2, or 490 mm?2, e e o
B R T NOO U,0 70
wriicnever is sinadalier, . L80 0’5 %
U ig the specifigd tensile strength, in newtons NSO 0.5 %
per square millimetre. C90 0.5'%
The minimum elongations for both round bar tensiie C95,T95 ~06 %
specimeng (the 89 mm diameter with 356 mm P110 0,6 %
gauge lemgth, and the 12,7 mm diameter with Q125 0,65 %
Table 2 — Chemical requirements. % (m/m)
Group Grade | Type A c ' Mn . Mo ' Cr Ni | Cu P S Si
min. | max. [ min. | max. | min{[*max. | min. | max. | max. | max. | max. | max. | max.
H40 — — — — — — — — — — — 10,03010,030f —
J55 — — — - — — — — —_ —_ — 10,030]0,030] —
1 K55 — — — — = — — — — — — 10,030]0,030| —
N80 — — —_ £ — — — — — — — 10,03040,030| —
N80 Q — — — —_ - — — —_ — — 10,030{0,030| —
L80 1 — (043" — {190 | — — — 0,25] 0,35 |0,030]0,030( 0,45
L80 9Cr —\0,15 [ 0,30 | 0,60 |0,90 | 1,70 | 8,00/10,00| 0,50 | 0,25 [0,020{0,010{( 1,00
L80 13Cr |0,15710,22 [ 0,25 1,00 — — 112,00/14,00| 0,50 | 0,25 {0,020]0,010{ 1,00
9 C90 1 — (035 | — |1,00(025%|075| — | 1,20{ 099| — |0,020]0,010| —
C90 2 — 050 | — [ 19| — NL | — NL | 099 — |0,030(0,010| —
C95 = — 10483 — |19 | — — — — — — 10,030/0,030| 0,45
T95, 1 — 10,35 | — | 1,200,259 0,85 | 0,40| 1,50| 0,99| — |0,020/0,010| —
T95 2 — 1050 [ — [ 190 — — — — | 099 — 1]0,030{0,010] —
3 P110 S — — —_ — — — — — — — 10,030]0,030| —
P110 EW — — — — — — 002010010 —
Q125 1 — |03 | — | 100 — |075| — 1,201 0,99 | — |[0,020{0,010f —
4 Q125 2 — 1036 | — | 100 — | NL [ — [NL |099| — ]0,020{0,020 —
Q125 3 — ]050 [ — | 190 — | NL [ — | NL |09 — 10,030/0,010| —
Q125 4 — |050 | — | 190 — | NL | — | NL |09 ]| — |0030[0,020f —
NOTE — N.L. = No limit — elements shown shall be reported in product analysis.
1) The carbon content for L80 type 1 may be increased to 0,50 % maximum if the product is oil quenched.
2) The molybdenum content for grade C90 type 1 has no minimum tolerance if the wall thickness is less than 17,78 mm.
3) The carbon content for C95 may be increased to 0,55 % maximum if the product is oil quenched.
4) The molybdenum content for grade T95 type 1 may be decreased to 0,15 % minimum if the wall thickness is less than 17,78 mm.
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Table 4 — Critical thickness for couplings

Dimensions in millimetres

Critical thickness for couplings
Pipe diameter, D
NUE EUE EUE" BTCY BTC LTC STC
26,67 4,29 5,36 —_ — — — —
33,40 5,36 6,55 — — — — —
42,16 6.08 6,10 — — — — —
48,26 4,98 6,38 — — — — -
60,33 7.72 7,62 5,68 — — — —
73,03 9,66 9,10 6,46 — — o —_
B8,90 11,44 11,53 7,47 — — — —
191,60 11,53 11,63 — — —_— — —
114,30 11,05 12,53 — 6,59 8,17 8,85 8,56
197,00 — — —_ 6,76 9,15 9,95 9,46
189,70 — — —_ 6,81 9,04 9,89 9,39
168,28 — — — 6,96 11,92 12,91 12,32
177.80 — — — 7.1 10:67 11,63 10,93
193,70 — — — 8,85 13,61 14,56 13,86
219,10 — —_ — 8,95 15,30 16,44 15,55
244,50 — —_— — 8,95 15,30 16,69 15,60
273,10 — -— —_ 8,95 15,30 — 15,70
298,50 — — — — 15,30 — 15,70
389,70 — — — — 15,30 — 15,70
406,40 — — — — 16,93 — 16,05
4¥3,10 — — & — 21,70 — 20,81
508,00 — —_ — — 16,93 17,09 16,10
NOTE — Thp coupling blank thickness is greater than indicated above, due to thread height and manufacturing allowance to avoid black
crested threpds.
1) Special ¢learance.
Table 5 — Acceptable size impact specimens and absorbed energy reduction factor
Test specimen size Specimer:n(::]mensmns Reduction factor
Full size 10%x10 1,00
3/4 size 10x7,5 0,80
1/2 size 10x5 0,55

6.2.3.3 Hifrarchy of test specimens

6.2.3.5 Subsize specimens

The hierarchy of test specimen orientation and size is
specified in table 6.

6.2.3.4 Alternative size impact test specimens

At the manufacturer's discretion alternative size im-
pact test specimens, listed in table 5, may be used in
lieu of the minimum size specified in the tables refer-
enced in 6.2.4 and 6.2.5. However, the alternative test
specimen selected shall be higher on the hierarchy
table (table 6) than the specified size, and the ab-
sorbed energy requirement shall be adjusted consist-
ent with the impact specimen orientation and size.

The minimum Charpy V notch absorbed energy re-
quirement for subsize test specimens shall be those
specified for a full size test specimen multiplied by the
reduction factor in table 5; however, in no event shall
a subsize test specimen be used if the reduced ab-
sorbed energy requirement is less than 11 J.

6.2.3.6 Group 4 statistical impact testing

By agreement between interested parties, the sup-
plemental requirements for group 4 statistical impact
testing in annex B (SR12) shall apply.
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Table 6 — Hierarchy of test specimen orientation and size

Choice Orientation
1st Transverse full
2nd Transverse 3/4
3rd Transverse 1/2
4th Longitudinal full
5th Longitudinal 3/4
6th Longitudinal 1/2

© |1SO

6.2.4 Charpy V notch — absorbed energy
requirements for coupling stock, coupling blanks,

couplings

ith ISO threads and connectors with

internal ISQ threads; except integral-joint ISO
tubing connections and extreme-line casing

connection

Coupling st
connection

conformanc

test specim
possible lis

(all groups)

bcks suitable for more than one type of
may be qualified by a test to demonstrate
b to the most stringent requirements. The
bn orientation and size shall be the highest
ed in the hierarchy table 6 and the ab-

sorbed enefgy requirement shall equal or exceed the

applicable re

quirements.

6.2.4.1 Group 1, H40 only

There is ng

ergy.

requirement for minimum absorbed en-

6.2.4.2 GrIup 1, grades J55 and K55 only

The minim
requiremen

tudinal absq
pact specin

absorbed e

reduction (3

table 7.

6.2.43 Gr

The impact
minimum a

m full size transverse absorbed energy
, KV, is 20 J. The minimum_full*size longi-
rbed energy requirement-is_27 J. The im-
nen orientation, minimum./size, minimum
nergy requirement, ,ahd) test temperature
s applicable) for couplings are provided in

bup 1, grade N80 only, groups 2, 3 and 4

specimen orientation, minimum size, and
bsorbed energy requirement for couplings

a) Transverse requirement. The mini;pum full size

transverse absorbed energy requirement
specified in table 13 for various  ‘critical
nesses based on the following:
KV = §(0,00118¢; +0,01259) J or 20 J
is greater.

shall be as
wall thick-
whichever

b) Longitudinal requirement. The minimum full size

absorbed energy rfequirement shall be as

specified in

table 14 for various critical wall thicknessgs based on

the following:

KV =18(0,002 36t + 0,025 18) Jor 40 J,
is greater.

\whichever

6.2.5 Charpy V notch — Absorbed energy

requirements for casing, pup-joints and
threaded connector material, group 4

a) Transverse requirement. The minim
transverse absorbed energy requirement

externally

im full size
shall be as

specified by the equation in 6.2.4.3 (sep table 13).
Table 15 provides the calculated wall thickness re-

quired to machine full size, 3/4 size and 1/
verse impact test specimens. The |

P size trans-
mpact test

specimen size that shall be selected fromj table 15 is

the largest impact test specimen having
wall thickness that is less than the sp
thickness for the pipe tested.

h calculated
ccified wall

b) Longitudinal requirement. The minimum full size

longitudinal absorbed energy requirement

shall be as

specified by the equation in 6.2.4.3 (see table 14).

When the wall thickness does not permi

[ machining

are provide
equations.

H i’ tahles 8 to 12 based on the fnllnwing

In these equations, the following is applicable:

S is the maximum specified yield strength for
the grade evaluated, in newtons per square
millimetre;

4] is

the critical wall thickness, in millimetres,

based on the specified dimensions for coup-
lings.

10

fullsize Tongitudinal test specimens, the largest poss-
ible subsize longitudinal specimen specified in table 16

shall be used. Table 16 is construed and
same way as table 15.

used in the

6.2.6 Charpy V notch — Absorbed energy
requirements for pipe, groups 1,2 and 3

By agreement between interested parties, the pro-

visions of annex B (SR16) shall apply.
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Table 7 — Charpy impact test specimen requirements for couplings: Group 1, grades J55 and K55

Pipe diameter, D Charpy specimen orientation — Size — Impact energy — Temperature reduction
mm NUE EUE EUE" BTC" BTC LTC STC
26,67 2 L-5-15-A - — — — —
33,40 L-5-15-A L-7-22-A — — — — -
42,16 L-56-15-B L-5-15-B — —_ — — —
48,26 L-5-15-A L-7-22-B — — — — —
60,33 L-7-22-A L-7-22-A L-7-22-A — — — —
88,90 T-5-11-E T-5-11-E T-5-11-D — —_ — —
01,60 T-7-16-B T-7-16-B —_ — — — —
14,30 T-7-16-B T-7-16-B ~— L-7-22-A L-7-22-A L10-27-A L-10-27-A
27,00 — —_ — T-5-11-C T-5-11-D T-5-11-D T-5-11-D
39,70 -— — — T-5-11-C T-5-11°D T-5-11-D T-5-11-D
68,28 o — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
77,80 — — — T-7-16-A T-7-16-A T-10-20-A T-7-16-B
93,70 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
219,10 — — — T<10-20-A T-10-20-A T-10-20-A T-10-20-A
P44,50 — — — T-10-20-A T-10-20-A T-10-20-A T-10-20-A
73,10 — — — T-10-20-A T-10-20-A — T-10-20-A
198,50 — —_ €, — T-10-20-A — T-10-20-A
39,70 — — — o T-10-20-A —_ T-10-20-A
406,40 — — — — T-10-20-A —_ T-10-20-A
473,10 — A — — T-10-20-A —_ T-10-20-A
b08,00 — — — — T-10-20-A T-10-20-A T-10-20-A
NOTE — I} the above table, the specimep-orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which|is followed by
the minimym absorbed energy requirement-(J) and the temperature reduction in °C (A, B, C, D or E), according to the followiing code. Both
the absorbgd energy requirement and'the test temperature reduction requirement are adjusted for the test specimen size indicated.
T = tlansverse specimen oriéntation (reference figure 11)
L = Igngitudinal specimen.ofigntation (reference figure 11)
10 = full size (i.e. 10 Mm% 10 mm)
7 = 3[4 size (i.e. 10'tm x 7,5 mm)
5 = 1f2 size (i.e,40)mm x 5 mm)
A = rfo redugtion
B=3°C
C=4°C
D=d°C
E=11°C
The above assumes that special clearance couplings are machined from standard couplings.
1) Special clearance.

2) Not thick enough to test.

11
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Table 8 — Charpy impact test specimen requirements for couplings: Group 2, grade L80 only
Charpy specimen orientation — Size — | t
Pipe diameter, D py speci ion ize mpact energy
mm NUE EUE EUEY BTC" BTC LTC STC
26,67 2 L-5-22 — - — - —
33,40 L-5-22 L-7-32 _ — — — —
42,16 L-5-22 L-5-22 — — — — -
48,26 L-5-22 L-7-32 — —_— — — —
60,33 L-7-32 L-7-32 L-7-32 — —_ _ —
7B.03 [-10-40 C-T0-40 C-T0-20 — — p— —
8B,90 T-5-11 T-5-11 T-5-11 —_ — — —
100,60 T-7-16 T-7-16 — —_ — - —
114,30 T-7-16 T-7-16 — L-7-32 L-7-32 L-10-40 L-10-40
12)7,00 — — — T-5-11 T-5-11 T-5-11 T-5-11
13p,70 o —_ — T-5-11 T-5-14 T-5-11 T-5-11
16B,28 —_— — — T-10-20 T-10-20 T-10-20 T-10-20
171,80 —_ — — T-7-16 T-7-16 T-10-20 T-7-16
19B,70 —_ — — T-10-20 T-10-20 T-10-20 T-10-20
21p,10 _ — —_ T-10-20 T-10-20 T-10-21 T-10-20
244,50 —_ — — T-10-20 T-10-20 T-10-21 T-10-20
278,10 — e — T-10-20 T-10-20 e T-10-20
298,50 —_ — —~ — T-10-20 — T-10-20
339,70 —_ — - — T-10-20 — T-10-20
406,40 —_ — — — T-10-21 — T-10-21
473,10 — —_ — — T-10-25 — T-10-24
578,00 — ~— — —_ T-10-21 T-10-21 T-10-21
NOTE — In the above table, the specimen orientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which if followed by
the minimun) absorbed energy requirement (), consistent with the specimen size indicated, according to the following code:
T = trafpsverse specimen orientation-{reference figure 11)
L = lonpitudinal specimen orignitation (reference figure 11)
10 = full size (i.e. 10 mm X" 10-rmm)
7 = 3/4]size (i.e. 10 mm’X.7v5 mm)
5 = 1/2|size (i.e. 10 mm.x 5 mm)
The above agsumes thatspecial clearance couplings are machined from standard couplings.
1) Special clearance’
2) Not thickenough to test.

12
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Table 9 — Charpy impact test specimen requirements for couplings: Group 2, grade C90 only

Pipe diameter, D Charpy specimen orientation — Size — Impact energy
mm NUE EUE EUE"Y BTCY BTC LTC STC
26,67 2 L-6-22 — — — — —
33,40 L-6-22 L-7-32 — — —_ — —
42,16 L-5-22 L-5-22 — —_ — —_ —
48,26 L-5-22 L-7-32 — — — — —
60,33 L-7-32 L-7-32 L-7-32 — — — —
73703 =020 =020 =040 — — — —
88,90 T-5-11 T-5-11 T-5-11 — — — —
101,60 T-7-16 T-7-16 — — — o —
m4,30 T-7-16 T-7-16 —_ L-7-32 L-7-32 L<10-40 L-10-40
17,00 _ — — T-5-11 T-5-11 T-5-11 T-5-11
1B9,70 —_ —_ — T-5-11 T5:-M T-5-11 T-5-11
1p8.28 — —_ — T-10-20 T-10-20 T-10-20 T-10-20
177,80 — —_ —_ T-7-16 T-7-16 T-10-20 T-7-16
1p3,70 — — — T-10-20 T-10-21 T-10-22 T-10-21
219,10 — — - T-10-20 T-10-22 T-10-23 T-10-22
204,50 — —_— —_ T-10-20 T-10-22 T-10-23 T-10-22
273,10 — -_— —_ T-10-20 T-10-22 — T-10-23
2p8,50 — — & — T-10-22 — T-10-23
3B9,70 — — - — T-10-22 —_ T-10-23
4D6,40 — — — — T-10-24 —_ T-10-23
473,10 — — — — T-10-28 — T-10-27
5p8,00 — — — — T-10-24 T-10-24 T-10-23
NOTE — In [the above table, the specimen Grigntation (T or L) is followed by the minimum specimen size (10, 7 or 5) which is followed by
the minimurn absorbed energy requirement'td), consistent with the specimen size indicated, according to the following code:
T = trahsverse specimen orientation’(reference figure 11)
L = lorjgitudinal specimen orientation (reference figure 11)
10 = flill size (i.e. 10 mme& 10" mm)
7 = 3/4 size (i.e. 10 mnrd x.7,5 mm)
5 = 1/2 size (i.e. 10 Mpax 5 mm)
The above assumes that,special clearance couplings are machined from standard couplings.
1) Special ¢learance.
2) Not thick eneugh to test.

13
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Table 10 — Charpy impact test specimen requirements for couplings: Group 1, grade N80 and group 2,

grades C95 and T95
Pipe diameter, D Charpy specimen orientation — Size — Impact energy
mm NUE EUE EUE" BTC" BTC LTC STC
26,67 2 L-5-22 — — — - —
33,40 L-5-22 L-7-32 —_ — — — —
42,16 L-5-22 L-5-22 — — — — —
48,26 L-5-22 L-7-32 —_ — — — —
033 732 732 732 —
73.03 L-10-40 L-10-40 L-10-40 — — — —
g8,90 T-5-11 T-5-11 T-5-11 — — — —
101,60 T-7-16 T-7-16 — — — e —
114,30 T-7-16 T-10-21 — L-7-32 L-7-32 [=10-40 L-10-40
147,00 — — — T-5-11 T-5-11 T-5-11 T-5-11
139,70 — — — T-5-11 T-5:11 T-5-11 T-5-11
148,28 — — — T-10-20 T7-10-20 T-10-21 T-10-21
177,80 — — — T-7-16 T-7-16 T-10-20 T-7-16
193,70 —_ — — T-10-20 T-10-22 T-10-23 T-10-22
219,10 — — — T-10-20 T-10-23 T-10-24 T-10-23
244,50 — —_ —_ T-10-20 T-10-23 T-10-24 T-10-24
273,10 —_ —_ —_ T-10-20 T-10-23 — T-10-24
298,50 — — < — T-10-23 —_— T-10-24
339,70 —_ — — — T-10-23 —_ T-10-24
406,40 —_ — — — T-10-25 — T-10-24
443,10 — — —_— — T-10-29 — T-10-28
5(8,00 —_ — — — T-10-25 T-10-25 T-10-24
NOTE — In the above table, the specimen oriéntation (T or L) is followed by the minimum specimen size (10, 7 or 5) which i followed by
the minimunp absorbed energy requirement (J), consistent with the specimen size indicated, according to the following code:
T = trarpsverse specimen orientation (reference figure 11)
L = lonpitudinal specimen efiéntation (reference figure 11)
10 = full size (i.e. 10 mm/%x.T0 mm)
7 = 3/4]size (i.e. 10 mmx 7,5 mm)
5 = 1/2|size (i.e. 1@ Mm x 5 mm)
The above agsumes.that special clearance couplings are machined from standard couplings.
1) Special clearance.
2) Not thicklensi |gh totest.

14
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Table 11 — Charpy impact test specimen requirements for couplings: Group 3, grade P110

Pipe diameter, D Charpy specimen orientation — Size — Inipact energy
mm NUE EUE EUE" BTC" BTC LTC STC
26,67 2 L-5-22 — — — — —
33,40 L-5-22 L-7-32 — — — — —
42,16 L-5-22 L-5-22 —_ — — — —
48,26 L-5-22 L-7-32 — — — — —
60,33 L-7-34 L-7-34 L-7-32 —_ — — —
7303 1046 3045 1046 = —_
88,90 T-5-14 T-5-14 T-5-12 — — — —
101,60 T-7-20 T-7-20 — — — ra —
114,30 T-7-20 T-7-21 — L-7-32 L-7-34 L-10-44 L-10-44
127,00 — — — T-5-11 T-5-13 T-5-13 T-5-13
139,70 — — — T-5-11 1512 T-5-12 T-5-13
168,28 — — — T-10-20 T~10-26 T-10-26 T-10-26
177,80 — — — T-7-16 T-7-19 T-10-25 T-7-20
193,70 — — — T-10-22 T-10-28 T-10-29 T-10-28
219,10 — — — T1-10-22 T-10-30 T-10-31 T-10-30
244,50 —_ — — T-10-22 T-10-30 T-10-31 T-10-30
273,10 — — — T-10-22 T-10-30 — T-10-30
498,50 — — - —_ T-10-30 — T-10-30
339,70 — — - — T-10-30 — T-10-30
406,40 —_ —_ — — T-10-31 — T-10-30
473,10 — - — — T-10-37 — T-10-36
508,00 — - — — T-10-31 T-10-32 T-10-30
NOTE — In|the above table, the specimen ofientation (T or L) is followed by the minimum specimen size (10, 7 or 5) which |s followed by
the minimum absorbed energy requirement (J), consistent with the specimen size indicated, according to the following code:
T = trgnsverse specimen orientation/(reference figure 11)
L = lopgitudinal specimen orientation (reference figure 11)
10 = full size (i.e. 10 mm,x.10’mm)
7 = 3/ size (i.e. 10 mmx7Z,5 mm)
5 =1 size (i.e. 10 mM(X'’5 mm)
The above gssumes that special clearance couplings are machined from standard couplings.
1) Special [clearance.
2) Not thigk enough to test.
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Table 12 — Charpy impact test specimen requirements for couplings: Group 4, grade Q125

Pipe diameter, D

Charpy specimen orientation — Size — Impact energy

10="fu
7 =3/4

size (i.e. 10 mm x 10 mm)
ize (i.,e. 10 mm x 7,5 mm)
5 =1/2}size (i.e. 10 mm x 5 mm)

mm BTC" BTC LTC STC
114,30 L-7-34 L-7-37 L-10-48 L-10-48
127,00 T-5-12 T-5-13 T-5-14 T-5-14
139,70 T-5-12 T-5-13 T-5-14 T-5-14
168,28 T-10-22 T-10-28 T-10-29 T-10-28
177,80 T-7-18 T-7-21 T-10-27 T-7-21
19B,70 T-10-24 [-T0-30 1-10-31 1-10-30
21p.10 T-10-24 T-10-32 T-10-33 T-10-32
244,50 T-10-24 T-10-32 T-10-33 T-10-32
27B,10 T-10-24 T-10-32 — T-10-32
29B,50 — T-10-32 — T-10-32
33p,70 e T-10-32 — T-19-32
40p,40 — T-10-34 — T-10-33
478,10 — T-10-40 — T-10-38
50B,00 _— T-10-34 T-10-34 T-10-33
NOTE — In the above table, the specimen orientation (T or L} is followed by the miritmum specimen size (10, 7 or 5) which is|followed by
the minimum absorbed energy requirement (J), consistent with the specimen sizefindicated, according to the following code:
T = trarjsverse specimen orientation (reference figure 11)

L= lonlitudinal specimen orientation (reference figure 11)

The above agsumes that special clearance couplings are machined-from standard couplings.

1) Special clearance.
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Table 13 — Transverse Charpy absorbed energy requirements

ISO 11960:1996(E)

Maximum critical thickness for various grades Minimum

mm transverse

L8o €90 N80 P110 Q125 absorbed

C95 energy
T95 J
15,85 13,32 12,24 7,33 6,11 20
17,14 14,49 13,36 8,20 6,93 21
18,43 15,66 14,48 9,08 7,75 22
19,73 16,83 15,59 9,96 8,56 23
21,02 18,00 16,71 10,84 9,38 24
22,31 19,17 17,83 11,72 10,20 25
23,91 20,34 18,95 12,59 11,02 26
24,90 21,51 20,07 13,47 11,84 27
26,70 22,68 21,19 14,35 12,66 28
23,85 22,30 15,23 13,48 29
25,02 23,42 16,11 14,30 30
26,19 24,54 16,98 15,11 31
25,66 17.86 15,93 32
18,74 16,75 33
19,62 17,57 34
20,50 18,39 35
21,38 19,21 36
22,25 20,03 37
23,13 20,85 38
24,01 21,66 39
24,89 22,48 40
25,77 23,30 41
24,12 42
24,94 43
25,76 44
NOTE — Crftical wall thickngsses greater than 21,69 mm (i.e. 473 mm BTC) are not applicable for 1ISO couplings and are provided for in-
formation orply for speciatapplications. The round-off procedures were followed in the preparation of this table.
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Table 14 — Longitudinal Charpy absorbed energy requirements
Maximum critical thickness for various grades Minimum
mm longitudinal
L80 C90 N80 P110 Q125 absorbed
C95 energy
T95
15,52 13,03 11,96 7.11 5,90 40
16,17 13,61 12,52 7,54 6,31 41
16,82 14,20 13,08 7,98 6,72 42
17,46 14,78 13,64 8,42 713 43
18,11 15,37 14,20 8,86 7,54 44
18,74 15,95 14,76 9,30 7.95 45
19,40 16,54 15,32 9,74 8,36 46
20,09 17,12 15,87 10,18 8,77 47
20,70 17,71 16,43 10,62 9,18 48
21,34 18,29 16,99 11,06 9;59 49
21,99 18,88 17,55 11,50 10,00 50
22,64 19,46 18,11 11,94 10,41 51
23,29 20,05 18,67 12,37 10,82 52
23,99 20,63 19,23 12,81 11,22 53
24,54 21,22 19,79 13,25 11,63 54
25,23 21,80 20,35 13,69 12,04 55
25,871 22,39 20,91 14,13 12,45 56
22,97 21,46 14,57 12,86 57
23,56 22,02 15,01 13,27 58
24,14 22,68 15,45 13,68 59
24,73 23,14 15,89 14,09 60
25,31 23,70 16,33 14,50 61
25,90 24,26 16,77 14,91 62
24,82 17,20 15,32 63
25,38 17,64 15,73 64
25,94 18,08 16,14 65
18,52 16,55 66
18,96 16,96 67
19.40 17.37 68
19,84 17,77 69
20,28 18,18 70

NOTE — Critical wall thicknesses greater than 9,5 mm (i.e. 73 mm EUE) are not applicable for ISO couplings and are provided for infor-
mation only for special applications. The round-off procedures were followed in the preparation of this table.
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Table 15 — Transverse impact specimen size required for grade Q125 casing

Dimensions in millimetres
Calculated wall thickness required to machine transverse Charpy impact specimens
Pipe outside diameter — —
Fuii size 3/4 size 1/2 size
114,30 18,07 15,57 13,07
127,00 17,28 14,78 12,28
139,70 16,66 14,16 11,66
168,28 15,64 13,14 10,64
177,80 15,38 12,88 10,38
193,70 15,00 12,50 10:J0
196,80 14,94 12,44 9,94
219,10 14,52 12,02 9,92
244,50 14,15 11,65 9,15
273,10 13,81 11,31 8.4i
298,50 13,57 11,07 8,47
339,70 13,26 10,76 8,26
406,40 12,89 10,39 7.99
473,10 12,62 1012 7.92
508,00 12,51 10,01 791
NOTE — The wall thicknesses that are in excess of the maximum ISO wallthicknesses are for information only. The abpve provides a

0,56 mm IDJand a 0,5 mm OD machining allowance.

Table 16 — Longitudinal impact specimen size required for grade Q125 casing

Dimensiops in millimetres

Calculated wall thickness required to machine longitudinal Charpy impact specimens
Pipe outside diameter - -
Full size 3/4 size 1/2 s|ze

114,30 11,24 8,74 6,24
127,00 11,21 8.71 6,2

139,70 11.20 8,70 6,20
168,28 11,16 8,66 6,16
177.80 11,16 8,66 6,16
193,70 11,15 8,65 6.1b
196,80 11,14 8,64 6,14
21910 1113 863 618
244,50 11,12 8,62 6,12
273,10 1.1 8,61 6,11
298,50 11,10 8,60 6,10
339,70 11,09 8,59 6,09
406,40 11,08 8,58 6,08
473,10 11,07 8,57 6,07
508,00 11,07 8,57 6,07

NOTE — The wall thicknesses that are in excess of the maximum ISO wall thicknesses are for information only. The above provides a
0,5 mm ID and a 0,5 mm OD machining allowance.
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6.2.7 Hardness maxima

6.2.7.1 Group 2 — Casing, tubing, couplings,
pup-joints and connectors

a) Grade L80 all types

Each tensile specimen required for all types of
grade L80 pipe prepared in accordance with 9.8.2 shall
be tested for hardness and shall comply with the re-
quirements given in table 3.

b) Grade C90 and grade T95

© ISO

6.2.12 Flattening — Electric-welded pipe (all

groups)

All products that are produced by the el
process of manufacture shall comply with
ing requirements shown in table 17.

ectric weld
the flatten-

Table 17 — Distance between plates for electric

weld flattening tests

Any hardne$s value (see figure O Tot—exceeding
25,4 HRC is|acceptable. If any hardness reading ex-
ceeds 27 HRC, the piece shall be rejected. Hardness
values falling between these limits require retest.
Hardness tepts shall be taken on each ring in accord-
ance with figure 10 to provide three hardness values
in one quadrpnt for non-upset pipe and in each of four
quadrants fof upset pipe.

6.2.7.2 Grgup 4 — Casing, couplings, pup-joints
and connectors

There is no pipper or lower hardness limit for this ma-
terial.

6.2.8 Hardhess variation — Group 2, grades C90
and T95 and group 4, grade Q125

Material shall conform to the hardness variation re-
quirements [given in table 3. Hardness variation is de-
fined as thé difference between any two hardngss
values withih one quadrant. This criterion shall not.ap-
ply betweer| specimens.

6.2.9 Process control — Group 2, grades C90 and
T95 and group 4, grade Q125

All individually heat treated coupgling blanks, pup-joints
or connectdrs shall be hardngss tested to verify pro-
cess contral. Hardness test yesults need not be pro-
vided by mpnufacturer ¢ processor unless specified
on the purchase order:

6.2.10 Handenability — Group 2, grades C90 and
T95

Distance between plates
Grade D/t ratio max.
mm
H40 =16 0,5D
<16 D(0,83 —0,02( 6D/1)
J55 =16 0,65D,
and 3,93t0 16 | D(0:98 —0,02q 6D/1)
K55 < 3,93 D,104 — 0,041 8D/1)
Ngo" 9to 28 D(1,074 —0,019 4D/1)
L80 91t0.28 D(1,074 — 0,019 4D/t)
C95" 9.16.28 D(1,080 — 0,017 8D/1)
P1102 All D(1,086 — 0,016 3D/1)
Q1252 All D(1,092 —0,014D/1)

metres:

metres.
1) If the flattening test fails at 12 o'clock o

ition. Premature failure at 12 o'clock or 6 o
not be considered basis for rejection.

0,85D.

D is the)specified outside diameter of pipg,

tiis\the specified wall thickness of the pide, in milli-

the flattening shall continue until the remaining portion
of the specimen fails at the 3 o'clock or 9 ('clock pos-

2) See annex B (SR11). Flattening shall e at least

in milli-

6 o'clock,

clock shall

6.2.13 Sulfide stress cracking test — Grioup 2,

grades C90 and T95

It is the responsibility of the purchaser (and/or user) of

grade C90 and T95 pipe to determine the
sistance to sulfide stress cracking fi.e.

level of re-
threshold

stress) necessary for the end use of the pipe, and to

determine the manufacturers who are
manufacturing grade C90 and T95 pipe tq
resistance level.

The details of a manufacturer's qualifi

capable of
meet this

cation, fre-

A full body as-quenched sample shall be taken to
characterize the hardening response for a particular
size, mass, chemistry and austenitize/quench combi-
nation. Hardness values shall equal or exceed the
hardness corresponding to 90 % minimum martensite
as determined by the following equation:

HRC i =58 % C + 27

6.2.11 Grain size — Group 2, grades C90 and T95

Prior austenitic grain size shall be 1SO grain size 5 or
finer.

20

AA-ama-

g retest pro-

J
cedures, and testing practices should be addressed by

the purchaser and manufacturer prior to pl
acceptance of a purchase order.

acement or

Manufacturers can qualify to make C90 and T95 pipe

by complying with the requirements of

this Inter-

national Standard, and in addition for each heat shall
demonstrate an absolute minimum threshold stress,
as defined in the latest edition of NACE TM-01-77, of

496 N/mm?2 for C90 and 524 N/mm? fo

r 795 pipe

(80 % of the specified minimum yield strength). If the
user requires a threshold stress higher than this

minimum, agreement shall be
interested parties.

reached between
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7 Dimensions, masses, tolerances and
pipe ends

In the dimensional tables in this clause, pipe is desig-
nated by labels and by outside diameter. The outside
diameter size of external-upset pipe is the outside di-
ameter of the body of the pipe, not the upset portion.

7.1 Dimensions and masses

Pipe shall be furnished in the sizes, wall thicknesses
and masses (as shown in tables 18 to 23) as specified

ISO 11960:1996(E)

7.3 Wall thickness

The wall thickness at any position shall not be less
than the tabulated thickness, t, minus the permissible
under-tolerance specified in 7.10.

7.4 Mass

The masses determined as described in 9.5.5 shall
conform to the calculated masses as specified herein
(or adjusted calculated masses) for the end finish
specified on the purchase order, within the tolerances
stipulated in 7.10. Calculated masses shall be deter-
mined in accordance with the following formula:

on the purchase order except grades C90, T95 and
Q125 which may be furnished in other sizes, masses
and wall | thickness as agreed upon between
interested parties. All dimensions shown without tol-
erances arqg related to the basis for design and are not
subject to measurement to determine acceptance or
rejection of|product.

7.2 Diameter

The outsid
specified i
ameter at
thread leng
are within

s}
-

diameter shall be within the tolerances
7.10. For threaded pipe, the outside di-
he threaded ends shall be such that the

th Ly, and the full crest thread length L,

e dimensions and tolerances specified in

h
ISO 10422.L(Inside diameters are governed by the
outside diafneter and weight tolerances.)

m =(mpe X L)+ m,,
where

m_ is the calculated mass)of a pi
length L in kilograms:

bce of pipe

mye is the plain end mass in kilogramg
L

per metre;

is the lengthzofpipe, including epd finish, as

defined in,7°5"1n metres:

m,, is the/mass gain or loss due to §
in kilograms.

end finishing

For plainend non-upset pipe, m,, equals Zero.

M steels (L8O
n steels. The
r martensitic
D,989 may be

NOTE 6.-The densities of martensitic chromiu
type§& 9Cr and 13Cr) are different from carbo|
masses shown are therefore not accurate fq
chromium steels. A mass correction factor of
used.

Tabje 18 — Dimensions and masses —Round-thread, buttress-thread and extreme-line casing

Calculated mass?
Mass gain or loss due to end finishing®, m.,
Outside | Nominal'? Wall Inside Drift | plain end
Labels diameter, | mass of threads/|.thickness, | diameter, | diameter m
D and couplings t d pe round-thread buttress-thread extreme-line
regular special
1 2 short long outside | clearance| standard | optional
diameter | coupling

mm kg/m mm mm mm kg/m kg kg kg kg kg kg

4-1/2 9, 114,30 14,14 5,21 103,89 100,71 14,02 1,91 — — —_ — —
4-1/2 10, 114,30 15,63 5,69 102,92 99,75 15,24 1,72 — 2,27 1,16 — —
4-1/2 11,4 N 4,30 17,26 6,35 101,60 98,43 16,91 1,54 1,72 2,09 0,98 — —_
4-1/2 13, 114,30 20,09 737 99,57 96,39 19,44 — 1.45 1.81 071 — —
4-1/2 15,1 114,30 22,47 8,56 97,18 94,00 22,32 — 1,27 1,45 0,34 — —
5 11,5 127,00 17,11 5,59 115,82 112,65 16,74 2,45 — — — — —
5 13 127,00 19,35 6,43 114,15 110,97 19,12 2,18 2,63 2,99 1,10 — —
5 15 127,00 22,32 7,52 111,96 108,79 22,16 1,91 2,36 2,63 0,73 2,09 —
5 18 127,00 26,79 9,19 108,61 105,44 26,70 — 1,91 2,00 0,10 0,64 —
5 21,4 127,00 31,85 11,10 104,80 101,62 31,73 — 1,34 1,12 -0,78 — —
5 23,2 127,00 34,53 12,14 102,72 99,54 34,39 —_ 1,04 0,93 -0,95 — —
5 24,1 127,00 35,86 12,70 101,60 98,43 35,80 — 0,88 0,56 -1,33 — —
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Table 18 (continued)

© SO

Calculated mass?
Mass gain or loss due to end finishing®, m,,
Outside | Nominal"? Wall Inside Drift | plain end
Labels diameter, | mass of threads| thickness, | diameter, | diameter m
D and couplings t d pe round-thread buttress-thread extreme-line
regular | special
1 2 short long outside | clearance| standard | optional
diameter | coupling
mm kg/m mm mm mm kg/m kg kg kg kg kg kg
5-1/2 14 139,70 20,83 6,20 127,30 124,13 20,41 2,45 — — — — —
5-1/2 15,5 139,70 23,07 6,99 125,73 122,56 22,88 2,18 2,63 2,90 0,95 2,63 1,91
5-1/2 17 139,70 25,30 /.72 124,20 121,08 29,13 2,00 2,40 2,03 U,bo 18 1,45
5-1/2 20 139,70 29,76 9,17 121,36 118,19 29,52 — 2,00 2,09 0,14 064 |-0,09
5-1/2 23 139,70 34,23 10,54 118,62 115,44 33,57 —_ 1,45 1,54 | —0,41 00 |-0,73
5-1/2 26,4 139,70 39,88 12,70 114,30 111,13 39,78 — — - — — —
5-1/2 29,% 139,70 44,20 14,27 111,15 107,98 4414 — - — — — —
5-1/2 32,4 139,70 48,51 15,88 107,95 104,78 48,49 — = — — — —
5-1/2 35,3 139,70 52,53 17,45 104,80 101,63 52,61 — — — — — —
5-1/2 38 139,70 56,55 19,05 101,60 98,43 56,68 — -~ — e — —
5-1/2 40,9 139,70 60,27 20,62 98,45 95,28 60,55 — — — — — e
5-1/2 43,1 139,70 64,14 22,23 95,25 92,07 64,40 —_ — — — — —
6-5/8 20 168,28 29,76 7,32 153,64 150,47 29,06 4,99 6,17 6,53 1,08 — —
6-5/8 24 168,28 35,72 8,94 150,39 147,22 35,13 4,35 5,44 5,72 0,26 1,54 0,82
6-5/8 28 168,28 41,67 10,59 147,09 143,92 41,18 — 4,63 4,81 -0,64 q,09 |-0,64
6-5/8 32 168,28 47,62 12,07 144,15 140,97 46,50 _ 3,99 408 | —-1,37 | -(Q64 |—-136
7 17 177,80 25,30 5,87 166,10 162,89 24,89 4,54 — — — — —
7 20 177,80 29,76 6,91 164,00 160,81 29,12 4,26 — — — - —
7 23 177,80 34,23 8,05 161,70 158,52 33,70 3,63 4,72 4,99 0,73 4,72 1,91
7 26 177,80 38,69 9,19 159,40 156,24 38,21 3,27 4,26 4,35 0,09 1,27 0,45
7 29 177,80 43,16 10,36 57,20 153,90 42,78 — 3,63 3,72 —0,54 Q.27 |-0,54
7 32 177,80 47,62 11,51 154,80 151,61 47,20 — 2,99 308 | —-1,18 | —-Q,27 |-1,09
7 35 177,80 52,09 12,68 152,50 149,33 51,62 — 2,54 254 | -1,72 Q.45 |-0,82
7 38 177,80 56,55 13572 150,40 147,19 55,62 — 2,00 1,91 —-2,36 | —0,09 |—-1,36
7 42, 177,80 63,54 15,88 146,10 142,88 63,41 — — — — —— —_
7 46,4 177,80 69,05 17,45 142,90 139,73 69,01 — — — — — —
7 50, 177,80 74,86 19,05 139,70 136,52 74,58 — — — —_ — —
7 53, 177,80 79,77 20,62 136,60 133,38 79,93 — — — — — —
7 57, 177,80 84,97 22,23 133,40 130,18 85,29 — — — —_ — —
7-5/8 24 193770 35,72 7.62 178,40 175,26 34,97 717 — — — — —_
7-5/8 26,4 193,70 39,29 8,33 177,00 173,84 38,08 6,89 8,62 9,34 2,82 3,90 1,81
7-5/8 29,7 193,70 44,20 9,563 174,60 171,45 43,28 — 7,89 8,563 2,00 18 0,09
7-5/8 33,7 193,70 50,15 10,92 171,80 168,66 49,22 —_ 717 7,71 1,18 0,00 |—1,09
7-5/8 39 193,70 58,04 12,70 168,30 165,10 56,69 — 6,17 6,62 0,10 | —=1,00 |[—2,09
7-5/8 42,8 193,70 63,69 14,27 165,10 161,95 63,14 — 5,45 5,17 -1,37 — —
7-5/8 45,3 193,70 67,41 15,11 163,40 160,27 66,55 — 5,01 5,01 -1,62 — —_
7-5/8 471 193,70 70,19 15,88 161,90 158,75 69,64 —_ 4,61 419 | —2,35 — —_
7-5/8 51,2 193,70 76,19 17,45 158,80 155,60 75,85 — — — —_ — —
7-5/8 55,3 193,70 82,30 19,05 155,60 162,40 82,05 — — — —_ —_ —
7-3/4 | 46,1 | 196,90 68,60 15,11 166,60 | 165,104 | 67,74 — — — — — —
7-3/4 46,1 196,90 68,60 15,11 166,60 163,45 67,74 — — — — — —
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Table 18 (continued)
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Outside

Lo ,2
Nominal'?

Wall

Inside

Drift

Calculated mass

2)

Mass gain or loss due to end finishing®', m.,

Labels diameter, | mass of threads| thickness, | diameter, | diameter Pla:: ond
D and couplings t d pe round-thread buttress-thread extreme-line
regular special
1 2 short long outside | clearance| standard | optional
diameter | coupling
mm kg/m mm mm mm kg/m kg kg kg kg kg kg
8-5/8 24 219,10 35,72 6,71 205,70 202,49 35,15 | 10,70 — — — — —
8-5/8 28 219,10 41,67 7,72 203,60 200,46 40,24 | 10,07 — — — — —
8-5/8 3 219,10 77762 857 201720 168,02 746,33 943 TZ,52 TZ,79 Z, 7% 5,99 3,99
8-5/8 37 219,10 47,62 8,94 201,20 200,024 46,33 9,43 12,562 12,79 2,78 5,99 3,99
8-5/8 39 219,10 53,57 10,16 198,80 195,58 52,35 8,80 11,61 11,88 183 3,45 1,91
8-5/8 4 219,10 59,53 11,43 196,20 193,04 58,54 — 10,80 10,98 0,92 1,81 0,27
8-5/8 44 219,10 65,48 12,70 193,70 190,50 64,64 — 9,89 10407 0,01 0,73 |-082
8-5/8 49 219,10 72,92 14,15 190,80 187,60 71,52 — 8,89 898 | —1,08 | 40,36 |—1,91
9-5/8 343 | 244,50 48,07 7,92 228,60 224,66 46,21 11,07 o — — — —_
9-5/8 36 244,50 53,57 8,94 226,60 222,63 51,93 | 10,43 14,51 14,06 2,94 — —
9-5/8 40 244,50 59,53 10,03 224,40 220,45 58,00 9,71 13,61 13,15 2,03 4,81 3,27
9-5/8 43,5 | 244,50 64,74 11,05 222,40 218,41 63,62 — 12,79 12,34 1,22 2,45 0,91
9-5/8 4 244,50 69,94 11,99 220,50 216,54 68,75 — 12,07 11,61 0,49 1,00 |-0,54
9-5/8 535 | 244,50 79,62 13,84 216,80 212,83 78,78 — 10,61 10,16 | —0,96 | 10,54 |-2,09
9-5/8 53,5 | 244,50 79,62 13,84 216,80 215,904 7873 — 10,61 10,176 | —0,96 | 10,54 |-2,09
9-5/8 54,4 | 244,50 85,48 15,11 214,25 210,29 85,48 — 9,77 9,15 | —2,00 — —
9-5/8 54,4 | 244,50 85,48 15,11 214,25 212,76% | 85,48 —_ 9,77 9,15 | —2,00 —_ —
9-5/8 59,4 | 244,50 88,40 15,47 213,50 209768 87,38 —_ — — — — —
9-5/8 649 | 244,50 96,58 17,07 210,30 206,38 95,74 —_ — — — — —
9-5/8 74,3 | 244,50 104,62 18,64 207,20 203,23 103,83 —_ — — — — —
9-5/8 7946 | 244,50 112,51 20,24 204;00 200,02 111,94 — — — — — —
10-3/4| 334.75| 273,10 48,74 7,09 258,90 254,91 46,51 13,15 — — — — —
10-3/4 44,5 | 273,10 60,27 8,89 255,30 251,31 57,93 | 11,97 — 15,60 3,27 _ -
10-3/4| 495 | 273,10 67,71 1016 252,70 248,77 65,88 | 10,93 — 14,42 2,09 9,62 —
10-3/4| 44,5 | 273,10 67,71 10,16 252,70 250,824 65,88 | 10,93 —_ 14,42 2,09 9,62 —
10-3/4| 51 273,10 75,90 11,43 250,20 246,23 73,76 | 10,25 —_ 13,34 1,00 8,35 —
10-3/4| 54,5 | 273,10 82759 12,57 247,90 243,94 80,76 9,43 — 12,25 | —0,09 717 —
10-3/4| 64,7 | 273,10 90,33 13,84 245,40 241,40 88,49 8,53 — 11,07 — 5,90 —
10-3/4| 64,7 | 273,10 97,77 15,11 242,80 238,86 96,14 7,62 —_ 9,98 — —_ —
10-3/4| 73,2 | 273,10 108,93 17,07 238,90 234,95 107,78 — —_ —_ — — —
10-3/4| 79.2 |,273:10 117,86 18,64 235,80 231,80 116,97 — — — — — —_—
10-3/4| 89,34 273,10 126,94 20,24 232,60 228,60 126,21 - — — —_ —_ —
11-3/4] 42 298,50 62,50 8,46 281,50 277,50 60,51 13,43 — — — — —
11-3/4] 47 298,50 69,94 9,63 279,40 275,44 67,91 12,52 —_ 16,24 — — —
11-3/4| 54 298,50 80,36 11,05 276,40 272,39 78331 11,34 — 14,70 — — —
11-3/4] 60 298,50 89,29 12,42 273,60 269,65 87,63 | 10,25 —_ 13,43 — — —
11-3/4| 65 298,50 96,73 13,56 271,30 269,884 | 95,29 — — — — — —_
11-3/4| 65 298,50 96,73 13,56 271,30 267,36 95,29 — —_ _— — — —
11-3/4] 71 298,50 105,66 14,78 268,90 264,92 103,42 — — — — — —
13-3/8| 48 339,70 71,43 8,38 323,00 319,00 68,47 | 15,06 —_ — — — —
13-3/8] 54,5 | 339,70 81,10 9,65 320,40 316,46 78,65 | 13,97 —_ 18,23 — —_ —
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Table 18 (concluded)

©1S0

Calculated mass?
Mass gain or loss due to end finishing®, m,,
Outside | Nominal'"? Wall Inside Drift | plain end
Labels diameter, | mass of threads| thickness, | diameter, | diameter m
D and couplings t d pe round-thread buttress-thread extreme-line
regular special
1 2 short long outside | clearance| standard | optional
diameter | coupling
mm kg/m mm mm mm kg/m kg kg kg kg kg kg

13-3/8| 61 339,70 90,78 10,92 317,90 313,92 88,564 | 12,88 — 16,69 — e —
13-3/8| 68 339,70 101,19 12,19 315,30 311,38 98,46 | 11,70 — 15,24 — -— —
13-3/8| 72 339,70 T07,15 3706 313;66 3H-54+65-26-10-98 = 433 = = —
13-3/8f 72 339,70 107,15 13,06 313,60 309,65 | 105,20 | 10,98 — 14,33 — 1 —
16 65 406,40 96,73 9,63 387,40 382,57 93,27 | 19,32 — — -\ 4+ —
16 75 406,40 111,61 11,13 374,10 397,37 | 108,49 | 17,33 — 20,68 - -+ —
16 84 406,40 125,01 12,57 381,30 376,48 | 122,09 | 15,51 — 17,96 — -+ —
16 109 406,40 162,21 16,66 373,10 368,30 | 160,13 — — LN — <+ —
18-5/8| 87,5|| 473,10 130,21 11,05 451,00 446,20 | 125,91 | 33,38 — 39,19 — -+ —
20 94 508,00 139,89 11,13 485,70 480,97 | 136,38 | 21,32 | 2276 | 24,86 — -+ —
20 106,5| [ 508,00 158,49 12,70 482,60 477,82 165,13 | 18,82} 24,86 | 21,95 — + —
20 133 508,00 197,93 16,13 475,70 470,97 | 195,66 | 13,61 18,42 15,97 — + —

NOTE — Seg figures 1, 2, 3and 7.

1) Nominallmasses of threads and couplings are shown for information only(

2) The densities of martensitic chromium steels (L80, types 9Cr and {8Cr) are different from carbon steels. The masseq shown are

thereforg not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
3) Mass ggin or loss due to end finishing, see 7.4.
4) Drift diafneter for most common bit size. In these masses‘the’drift diameter shall be specified on the purchase order angi marked on
the pipe See 7.9 for drift requirements.
Triangle stamp
(see note) ’ I>
N 1
% :
2 N\
( | L (
T T
Basic power-tight make-up Hand-tight make-up

Q © <) R
8| ®© 8| ®

NOTE — A 9,62 mm high equilateral triangle die stamp shall be placed at a distance of L, + 1,59 mm from each end of a
406,4 mm to 473,1 mm and 508,00 mm, short round-thread casing in grades H40, J55 and K55.

See table 18 for pipe dimensions, table 27 for coupling dimensions and ISO 10422 for thread details.

Figure 1 — Short round-thread casing and coupling
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Triangle stamp
(see note) l>

| M I
‘ Q
DI X 15/ v 1// ¢ ¢ ALAALLRAAD Q
R ; : DO
| I

Basic power-tight make-up Hand-tight make-up

o0
od
®Q
oW

NOTE — A[9,52 mm high equilateral triangle die stamp shall be placed at a distance of L, + 1,59 mm™from ¢ach end of a
508,00 mm jong round-thread casing in grades H40, J55 and K55.

See table 1§ for pipe dimensions, table 27 for coupling dimensions and 1SO 10422 for thread details:

Figure 2 — Long round-thread casing and coupling

Dimensions in millimetres

159

o

X o
8| ®

Special cleargnce coupling:
1) AWl corngrs rounded or broken;
2) 10° bevdl (both ends) furnished only when specified on order.

<] Base of triangle stamp Base of friangle stamp D’
(see note) (see note) ‘
Ny
~ 1,2 x 45° ) ’
=
- | Ny a
Basic power-tight make-up Hand-tight make-up
Ql © o X
8 8 8 8

NOTE — A 9,52 mm high equilateral triangle die stamp or paint band shall be placed at a distance of A1 mm from each end of
buttress casing.

See table 18 for pipe dimensions, table 28 for coupling dimensions and ISO 10422 for thread details.

Figure 3 — Buttress-thread casing and coupling
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Table 19 — Dimensions and masses, non-upset, external-upset and integral-joint tubing

© SO

2,3)

)

Nominal masses”™ Calculated mass®
Mass gain or loss due to
Non- | Externai- end finishing, m,,
Outside | upset upset |Integral-| Wall Inside Plain
Labels" diameter, | threads | threads | joint |thickness,|diameter,| end external-upset
D and and t d Mpe .
couplings|coupiings non- integral-
1 2a 2b 2c upset special joint
regular clearance
mm kg/m kg/m kg/m mm mm kg/m kg kg kg kg
1,060 1,14 1,20 — 26,67 1,70 1,79 — 2,87 20,93 1,68 | 0,09 | 0,64 — —
1,050 148 154 26867 220 229 — 391 18 88 219 — 0.60 —— —
1,315 1[0 1,80 1,72 33,40| 253 2,68 | 2,56 38 26,64 2501 0,18 | 0,64 — —
13151 2fig| 224 — | 3340) 326| 333 — | 455] 2431 324| — | 08I R
1,660 — — 2,10 | 42,16 — — 3,13 3,18 35,81 3,06 — — 0,09
1660 20| 240 233 4216 342 357|347 356 | 3505| 339|081 073 | + | 009
1,660| 303 3,07 — 42,16 4,51 4,57 — 4,85 32,46 | 4,46 —_ 0,68 — —
1,900 -+ | — | 240| 4826 — | — |[357| 318 41,81 38¥| — | — — | 0,09
1,900 2)75 2,90 2,76 | 48,26 4,09 4321 411 3,68 40,89 | (C4,05 | 0,27 | 0,91 — 0.09
1,900| 35| 3,73 — 48,26 543 | 5565| — 508 | 3810, 5,41 -— 0,92 — —
1,900| 4}42 —_ — 48,26 | 6,58 — — 6,35 | 8556| 656 | — — — —_
1,900| 5)15 —_ — 48,26 | 7,66 — — 7,62 [\v33,02( 7.64| — — — —
2063 + | — | 325| 5240 — | — |484|.396 | 4448 473| — | — — | 0,09
2,063 -+ — — 52,40 — — — 5,72 40,97 | 6,58 — —_ — —
2-3/8 | 4J00 — — 60,33 | 5,95 — N 424 | 51,84| 587 0,73 — — —
2-3/8 4160 4,70 —_ 60,33 | 6,85 6,99 — 4,83 50,67| 6,61 0,73 | 1,81 1134 —
2-3/8 5|80 | 5,95 —_ 60,33| 863 | 885 | — 6,45 | 47,42} 857 | 0,64 | 163 116 —
2-3/8 6|60 — — 60,33 | 9,82 — — 749 | 4534} 976 | — — — —
2-3/8 7(35 | 7,45 — 60,33 | 10,94, 11,09 | — 853 | 43,26| 10,90 | — — — —
2-7/8 6(40 | 6,50 — 73,03( Y952 | 967 | — 5,561 62,00 9,17 1,45 | 254 171 —
2-7/8 7180 7.90 — 73,034 11,61 | 11,76 | — 7,01 59,00 [ 11,41 | 1,27 | 2,63 178 —
2-7/8 860 [ 8,70 — 73,03 12,80 | 1295 — 7,82 57,38 12,58 | 1,18 | 2,27 11,43 —
27/8 | o35 | 945| —cf 7303|1391 |1406| — | 864 | 5575|1372 — | — | | —
2-7/8 | 10|50 — = 73,03 | 15,63 — — 996 | 53,11 1549 | — — — —
2-7/8 | 11150 — — 73,03 [ 17,11 — — 11,18 50,67 | 17,056 | — — — —
3-1/2 7170 = — 88,90 | 11,46 — — 549 | 77,93| 11,29 | 2,45 — — —
3-1/2 9120 9,30 — 88,90| 13,69 | 1384 | — 6,45 76,00 [ 1312 | 2,27 | 417 2,45 —
3-1/2 | 10120 — — 88,90 | 15,18 — — 7.34 | 74,22| 14,76 | 2,18 — — —
3-1/2 112,70 | 12,95 —_ 88,90 | 18,90 | 19,27 | — 953 | 6985|1865 | 1,81 [ 3,72 | 2,00 —
3-1/2 | 14,30 — —_ 88,90 | 21,28 — — 10,92 67,06 | 21,00 | — — — —
3-1/2 | 15,50 — —_ 88,90 | 23,07 — — 12,09 | 64,72 2290 | — — — —
3-1/2 1 17,00 —_ — 88,90 | 25,30 — — 13,46 | 61,98( 25,04 | — — — —
4 9,60 — — 101,60 | 14,14 — — 574 | 90,12| 13,57 | 2,81 — —_ —
4 _ 11,00 —_ 101,60 — 16,37 — 6,65 88,29 | 15,57 — 4,81 —_ —
4 13,20 —_ — 101,60 19,64 — — 8,38 84,84 ( 19,27 - — — —
4 16,10 — — 101,60 | 23,96 — — 10,54 80,52 | 23,67 — —_ — —
4 18,90 —_ — 101,60 | 28,13 —_ — 12,70 76,20 | 27,84 — — — —
4 22,20 — —_ 101,60 | 33,04 —_ — 15,49 70,61 | 32,89 —_ — — —

26


https://standardsiso.com/api/?name=ebdc1e54252c55ed84d80fadf343285b

© SO

Table 19 (concluded)

ISO 11960:1996(E)

2 3
2.3

Nominal masses™ ™

Calculated mass®'

Mass gain or loss due to

Non- | External- end finishing®, m,,
Outside | upset upset |Integral-| Wall Inside Plain
Labels" dianz)eter, th;:zds th;:zds joint thicktness, dian:]eter, ::‘: external-upset
couplings!couplings non- integral-
1 2a 2b 2c o T upset regular special joi:t
clearance
mm kg/m kg/m kg/m mm mm ka/m ka ka ka ka
4-1/2 | 12,6 12,75 — 114,30 | 18,75 | 18,97 — 6,88 | 100,563 | 18,23 | 2,72 | 5,99 — —
4-1/2 | 15,2 — — 114,30 | 22,62 — — 8,56 97,18 | 22,32 — — — —
4-1/2 | 1Y — —_ 114,30 | 25,30 — — 9,65 95,00 | 24,90 — — _ —
4-1/2 1 18,9 — — 114,30 { 28,13 — — 10,92 92,46 | 27,84 — -C — —
4-1/2 | 21,5 — —_ 114,30 | 32,00 — — 12,70 88,90 | 31,82 — — — —
4-1/2 | 28,7 — — 114,30 | 35,27 -_— —_ 14,22 85,85 | 35,10 - — _ —
4-1/2 | 241 —_ — 114,30 | 38,84 — — 16,00 82,30 | 38,79 g — — —
5 1% — — 127,00 | 22,32 — 7.52 | 111,76 | 2296.{ 2,36 — —_ —
5 18 — — 127,00 | 26,79 —_ —_ 9,19 | 108,61 |¢26,70 | 1,91 —_ — —_—
5 2] .4 — — 127,00 31,85 — — 11,10 | 104,801.81,73 | 1,34 — — —
5 28,2 — — 127,00 | 34,583 — — 12,14 |1 1Q2,72 | 34,39 | 1,04 — — —
5 241 —_ — 127,00 | 35,86 — — 12,70 .| ¥01,60 | 35,80 | 0,88 — — —
5-1/2 | 16,5 - — 139,70 | 23,07 — — 6,997 125,73 | 22,88 | 2,63 — — —
5-1/2 | 1} — — 139,70 | 25,30 — — 7772 | 124,26 | 25,13 | 2,45 —_ — —
5-1/2 | 20 — —_ 139,70 | 29,76 — — 9,17 [ 121,36 29,52 | 2,00 — — —
5-1/2 | 2B —_ — 139,70 | 34,23 — & 10,54 [ 118,62 | 33,57 | 1,45 — —_ —
7 28 —_ —_ 177,80 | 34,23 — — 8,056 | 161,70 | 33,70 | 4,72 — — —
7 26 —_ — 177,80 | 38,69 3~ — 9,19 | 169,40 | 38,21 | 4,26 — —_ —
7 29 —_ — 177,80 | 43,16 — — 10,36 | 157,10 42,78 | 3,63 — — —
7 3P — — 177,80 | 47,62 — — 11,561 | 154,80 47,20 | 2,99 — — —
7 3p —_ — 177,80711562,09 — — 12,65 | 162,560 | 51,52 | 2,54 — — —
7 38 _— — 177,80 | 56,55 — — 13,72 | 150,40 [ 55,52 | 1,91 —_ — —_
NOTE — $ee figures 4, 5 and 6.
1) Labeld 2a = non-upset threaded and coupled;
2b = external-upset threaded and coupled;
2¢ = integraljoint.
2) Nomirjal masses efvthreads and couplings are shown for information only.
3) The dénsities of martensitic chromium steels (L80, types 9Cr and 13Cr) are different from carbon steels. The massé¢s shown are
therefpre.not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.
4) Mass gain-or loss due to end finishing, see 7.4.
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Table 20 — Extreme-line casing upset end — Dimensions and masses
Pin and box dimensions, finished"
Pin and box, made-upz’
(power-tight)
Pin Box . .
Outside | ol oxor | disotor | dinmot Outside Inside di:)rrr;:ter diameter”
Labels diameter, upset’ (turned) (bored) (bored) dlinae;?r d?'g;?' fo;;::l:h :::‘;'t‘:‘l
b and M b d 0,25 -013 | upset | drifting
threaded t 82; t ggg ‘: 833 members min.
standard  optional standard/ | standard/ | standard  optional standard/ | standard/ | standard/
1 2 optional optional optional optional optional
mm kg/m mm mm mm mm mm mm mm mm mm
5 5 127,00 | 272,32 130, 14 — 106,88 107,57 1 136,14 — 06,63 106,25 | 105,44
5 18 127,00 | 26,79 | 136,14 — 106,88 | 107,57 | 136,14 —_ 106,63 | 106;25 | 105,44
5-1/2 15,5 139,70 | 23,07 | 148,84 | 146,81 | 120,55 | 121,23 | 148,84 | 146,81 | 120,29 M119,91 | 118,19
5-1/2 17 139,70 | 25,30 | 148,84 | 146,81 | 119,66 | 120,35 | 148,84 | 146,81 | 11941 | 119,J2 | 118,19
5-1/2 30 139,70 | 29,76 | 148,84 | 146,81 | 119,66 | 120,35 | 148,84 | 146,81 |M19,41 | 119,d2 | 118,19
5-1/2 43 139,70 | 34,23 | 148,84 | 146,81 | 117,32 | 118,03 | 148,84 | 146,81 [*117,09 | 116,41 | 115,44
6-5/8 24 168,28 | 35,72 | 177,80 | 176,02 | 147,12 | 147,78 | 177,80 | 176/)02 | 146,83 | 146,46 | 145,54
6-5/8 28 168,28 | 41,67 | 177,80 | 176,02 | 145,82 | 146,51 | 177,80 176,02 | 145,57 | 145,19 | 143,92
6-5/8 32 168,28 | 47,62 | 177,80 | 176,02 | 142,85 | 143,56 | 177,80 | 176,02 | 142,62 | 142,44 | 140,97
7 23 177,80 | 34,23 | 187,71 | 185,67 | 157,02 | 157,68 | 487,71 | 185,67 | 156,74 | 156,36 | 156,24
7 26 177,80 | 38,69 | 187,71 | 185,67 | 157,02 | 157,68\187,71 | 185,67 | 156,74 | 156,36 | 156,24
7 29 177,80 | 43,16 | 187,71 | 185,67 | 155,80 | 156:46 | 187,71 | 185,67 | 155,52 | 155,14 | 153,90
7 32 177,80 | 47,62 | 187,71 | 185,67 | 153,47 | 154,15 | 187,71 | 185,67 | 153,21 | 152,43 | 151,61
7 5 177,80 | 52,09 | 191,26 | 187,71 | 151,04 151,82 | 191,26 | 187,71 | 150,87 | 150,40 | 149,33
7 8 177,80 | 56,55 | 191,26 | 187,71 | 149,07 | 149,78 | 191,26 | 187,71 | 148,84 | 148,46 | 147,19
7-5/8 26,4 193,70 | 39,29 | 203,45 | 201,17 |™M72,26 | 172,90 | 203,45 | 201,17 | 171,96 | 171,98 | 171,45
7-5/8 9,7 193,70 | 44,20 | 203,45 | 201537 | 172,26 | 172,90 | 203,45 | 201,17 | 171,96 | 171,48 | 171,45
7-5/8 3,7 193,70 | 50,15 | 203,45 | 201,17 | 170,59 | 171,25 | 203,45 | 201,17 | 170,31 | 169,93 | 168,66
7-5/8 B9 193,70 | 58,04 | 203,45 201,17 | 167,00 | 167,69 | 203,45 | 201,17 | 166,75 | 166,37 | 165,10
8-5/8 B2 219,10 | 47,62 | 23165 | 229,36 | 196,52 | 197,16 | 231,65 | 229,36 | 196,21 | 195,43 | 195,58
8-5/8 B6 219,10 | 53,57(1y231,65 | 229,36 | 196,52 | 197,16 | 231,65 | 229,36 | 196,21 | 195,43 | 195,58
8-5/8 40 219,10 | 5953)| 231,65 | 229,36 | 194,92 | 195,58 | 231,65 | 229,36 | 194,64 | 194,46 | 193,04
8-5/8 44 219,10 [~65/48 | 231,65 | 229,36 | 192,40 | 193,09 | 231,65 | 229,36 | 192,15 | 191,47 | 190,50
8-5/8 49 219,104~65,48 | 231,65 | 229,36 | 189,48 | 190,20 | 231,65 | 229,36 | 189,26 | 188,47 | 187,60
9-5/8 0 24450 | 59,53 | 256,54 | 254,51 | 220,40 | 221,03 | 256,54 | 254,51 | 219,84 | 219,41 | 218,41
9-5/8 13,5 24450 | 64,73 | 256,54 | 254,51 | 220,40 | 221,03 | 256,54 | 254,51 | 219,84 | 219,711 | 218,41
9-5/8 7 24450 | 69,94 | 256,54 | 254,51 | 219,28 | 219,91 | 256,54 | 254,51 | 218,97 | 218,99 | 216,54
9-5/8 5375 244 50T—79,62 12565412545+ 24552 129620256 542545+ 124527121488 | 212,83
10-3/4 45,5 273,10 | 67,71 291,08 — 249,66 | 250,29 | 291,08 — 249,40 | 249,02 | 248,77
10-3/4 51 273,10 | 75,90 | 291,08 — 247,12 | 247,75 | 291,08 —_— 246,86 | 246,48 | 246,23
10-3/4 55,56 273,10 | 82,59 | 291,08 — 244,83 | 245,47 | 291,08 — 244,58 | 244,20 | 243,94
10-3/4 60,7 273,10 | 90,33 | 291,08 — 242,29 | 242,92 | 291,08 — 242,04 | 241,66 | 241,40
NOTE — See figure 7.
1) Due to the nature of extreme-line casing, certain dimensional symbols and nomenclature differ from those for similar details for other
pipes covered by this International Standard.
2) Shown for reference.
3) See table 18.
4) Made-up joint D is same as outside diameter dimension M.
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Table 21 — External-upset tubing — Groups 1, 2 and 3 — Upset end dimensions and masses

Upset
Nominal?
. Length Length
Outside mass of Outside® (end of pipe Length (end of pip.
Labels” ;':;“be‘::; °If) th;:a:’ds diameter, D, to start of (etr;de?‘fdp:);f)e to star:’ Iofe
] , couplings +1,59 :a(gfe_r)zlgjf1 taper) L, plpenl:::v) Ly

mm kg/m mm mm mm mm

1,050 1,20 26,67 1,79 33,40 60,33 — —

1,315 1,80 33,40 2,68 37,31 63,50 — —

1,660 2,40 42,40 3,57 46,02 66,68 — —

1,900 256 4826 432 5349 66;26 — —_—
2-3/8 4,70 60,33 6,99 65,89 101,60 152,40 254,00
2-3/8 5,95 60,33 8,85 65,89 101,60 152,40 254,00
2-7/8 6,50 73,03 9,67 78,59 107,95 168,75 260,35
2-7/8 7,90 73,03 11,76 78,59 107,95 158,75 260,35
2-7/8 8,70 73,03 12,95 78,59 107,95 158,75 260,35
3-1/2 9,30 88,90 13,84 95,25 114,30 165,10 266,70
3-1/2 12,95 88,90 19,27 95,25 114,30 165,10 266,70
4 11,00 101,60 16,37 107,95 114,30 165,10 266,70
4-1/2 12,75 114,30 18,97 120,65 120,65 171,45 273,05

NOTE — $ee figure 5.

1) For infprmation only.
2) The dg
3) The m|
4) Forpu

nsities of martensitic chromium steels (L80-types 9Cr.and 13Cr) are different from carbon steels.
nimum outside diameter of upset, D, is limited by the minimum length of full-crest threads. See I1SO 10422.

p-joints only the length tolerance on L is + 101.6'mm, — 25,4 mm. The length on L, may be 101,6 mm longer thgn specified.

Table 22 — Integral-joint tubing — Groups 1 and 2 — Upset end dimensions and masses

Upset dimensions
mm
Nominal®. Pin Box
Outside mass, i da2) ided :
Label " Outside’ Inside Outside . .
e ! diameter, l:l;:set:n: diameter, | diameter, | Length, Li,| I;:"g:h | diameter, Wy|Length, Le,| Length Dlar;eter :’g'dth b

1 F D Ryde Dy diy min. rr‘w)in + My +0,13 min. of taper, me, 1 ot face,
+1,59 +0,38 : - 0,64 reces, 0 [ min.
mm kg/m mm mm mm mm mm mm mm mfn mm
1,315 1,2 33,40 2,56 —_ 24,64 34,93 6,35 39,37 44 .45 25,40 35,00 0,79
1,660 ( 2,010 42,16 3,13 — 33,05 38,10 6,35 47,75 47,63 25,40 4376 0,79
1,660 2,33 42,16 3,47 —_— 33,05 38,10 6,35 47,75 47,63 25,40 43,76 0,79
1,900 2,40 48,26 3,57 _ 38,89 41,23 6,35 53,59 50,80 25,40 49,86 0,79
1,900 2,76 48,26 411 — 38,89 41,23 6,35 53,59 50,80 25,40 49,86 0,79
2,063 | 3,25 52,40 4,84 53,19 42,47 42,86 6,35 59,06 53,98 25,40 54,76 0,79

NOTE — See figure 6.

3) The minimum inside diameter, d;, is limited by the drift test.

1) Nominal masses, upset and threaded are shown for information only.
2) The minimum outside diameter, D,, is limited by the minimum length of full crest threads. See ISO 10422.
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NOTE — Seeltable 19 forpipe dimensions, table 29 for coupling dimensions and ISO 10422 for thread details.

Figure 4 — Non-upset tubing and coupling
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x) See 7.10.1 for folerance on outside diameter at a distance L, from\end of pipe.
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NOTE — S¢e tables 19 and 20 for pipe dimensions, table 30 for coupling dimensions and ISO 10422 for thread dftails.
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Figure’5 — External-upset tubing and coupling
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NOTE — See tables 19 and 22 for pipe dimensions and ISO 10422 for thread details.

Dashed lines indicate power-tight make-up

Figure 6 — Integral-joint tubing
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Dimensions in millimetres

Taper 0,166 67 mm/m

Upset runout infterval R
on diameter
Lo \ |

120,65 mm min. for 193,70 mm outside diameter and smaller
165,1 mm min. for 219,10 mm outside diameter and larger

] AU AR A RN
) NgVaNi\ Box \-\ W

!
Wwall

]
Li a5
@l E
K El ®
m| ©
S| w
Taper 0,166 67 mm/m g g
on diameter = q al 5
15 q £l o
Lo
1,6 min.
®
=
Pin
]
k] L
Ela
oE
ol P
w| D
Olw
212 =
3|2 s s
Box and-pinmembers
Upset runout interval Upset runout interval
| |
‘ |
. 2 0X3 \Y
L e
g .
k] 2
o 4]
= 5
2 Drift diameter b
2 o
[5) ©
.E £
2 <
o
Power-tight make-up

NOTE — Upset runout interval includes both internal and external upset tapers.

Ly = pin or box maximum length.

L; = minimum length from end of pipe of the machined diameter B on pin, or machined diameter D plus length of thread on
box, to the beginning of the internal upset runout.

For pup-joints only, L, may be 127 mm longer than specified for either pin or box.

See tables 18 and 20 for pipe dimensions and ISO 10422 for thread details.

Figure 7 — Extreme-line casing
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Table 23 — Plain-end liners — Group 1 (J55 grade only) — Dimensions and masses

. . Plain-end Wall Inside
Labels Outside diameter, D mass thickness, ¢ diameter, d
1 2 mm kg/m mm mm
3-1/2 9,91 88,90 14,75 7.34 74,22
4 11,34 101,60 6,88 7,26 87,07
4-1/2 13,04 114,30 19,41 7,37 99,57
5 17,93 127,00 26,68 9,19 108,61
5-1/2 19,81 139,70 29,48 9,17 121,36
6-5/! 27-65 16828 445 10759 47,09

Table 24 — Length ranges

Dimerjsions in metres

Range 1 Range 2 Range 3
Casing and liners
Total length range, inclusive 4,88 1t0 7,62 7,62 010,36 10,36 to 14,63
Length rarlge for 95 % or more of carload”
Permissible variation, max. 1,83 1,52 . 1,83
Permissible length, min. 5,49 8,63 10{97
Tubing
Total length range, inclusive? 6,10 t0 7,32 8,53 t0 9,75 10,36 tb 14,63
Length rar{ge for 100 % of carload"
Permissible variation, max. 0,61 0,61 1183
Permissiblg length, min. 6,10 8,53 10|36
Pup-jointg
Lengths —1 0,61; 0,91; 1,22; 1,83; 2,44;
3,05 and 3|66
Tolerance {— + 0,076

the ind|vidual carloads.

may b furnished by agreement between interested parties.

1) Carload tolerances shall not apply to orders ‘of less than a carload. For any carload of pipe shipped to the final destingtion without
transfef or removal from the car, the tolerance’ shall apply to each car. For any order consisting of more than a carload|and shipped
from tHe manufacturer's facility by rail,-butnot to the final destination, the carload tolerance shall apply to the total ordgr, but not to

2) By agrdement between interested 'parties the total length range for range 1 tubing may be 6,1 m to 8,53 m.
3) 0,61 m|pup-joints may be fupnished up to 0,91 m long by agreement between interested parties, and lengths other thar] those listed

7.5 Length

Casing, tuing, plain-end liners and pup-joints shall be
furnished [n~lengths conforming to table 24. The
length of tannectors except couplings, shall he as

7.7 Height and trim of electric weld flash

The outside flash of electric-welded casing and tubing
shall be trimmed to an essentially flush copdition.

agreed between interested parties. The length of each
finished pipe shall be determined for conformance to
length requirements. Length determination shall be in
metres and hundredths of a metre.

7.6 Casing jointers

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

It shall be the aim of the manufacturer to provide an
inside surface at the weld of electric-welded casing
and tubing that is a) reasonably close to flush after
trimming, and b) contains no jagged edges from the
original weld flash. It may be desirable for the
manufacturer to provide an inside surface at the
trimmed weld with a slight groove in order to meet
this aim.

The inside flash of electric-welded casing and tubing
shall be trimmed as specified in 7.7.1 and 7.7.2.
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7.7.1 Groups 1 and 2

a) The height of the inside weld flash shall not ex-
ceed 1,14 mm for casing or 0,38 mm for tubing,
measured from the inside surface adjacent to the
flash.

ing wa

© SO

Table 25 — Standard drift size

Dimension

s in millimetres

Product and size

Standard drift
mandrel size, min.

Length Diameter
b) The depth of groove resulting from removal of the Casing" and liners

inside flash shall not be greater than the amount 219,10 and smaller 152 d-3,18
listed below for the various wall thicknesses. 244,50 to 339,70 305 d -3,97
Depth of groove is defined as the difference be- 406,40 and larger 305 d-4,76

tween the wall thickness measured approxi- Y

. ; Tubing
mately 25 mm from the weld line and the remain-

er the e 73,00 and smaller 1067 d-2,38
= ’ 88,90 and larger 1067 d-318

. Maximum
Wall thickness, ¢ depth of trim
3.84mMmiEr<764mm 0,38 mm
= 7,64 mm 0,05¢

7.7.2 Grouyps 3 and 4

No inside flash height shall be permitted. The groove
on the inside weld surface shall not exceed a depth of
0,38 mm and shall not contain sharp corners that
would interfere with ultrasonic inspection.

Casing or tyibing with weld flash exceeding the above
limits shall be either rejected or repaired by grinding.

7.8 Straightness

Deviation ffom straight or chord height shall-not ex-
ceed either|of the following:

a) 0,2 % [of the total length of th€ pipe measured
from dne end of the pipe to-the other end for
pipes With specified diameterabove 101,60 mm;

b) 3,18 mm maximum drop-in the transverse direc-
tion in the 1,562 m lefgth at each end.

See figures|13 and 14,

1) The minimum diameter of the drift mandrelfo
casing shall be as shown in table 20, thirtéenth col

drift mandrel as shown, and shall also)be drift tes
end, after upsetting, with a cylindrical drift mandre
length and 4;, —0,38 mm in'‘diameter (see ta
column).

2) Integral-joint tubing shall be tested bhefore updetting with a

extreme-line
mn.

ed at the pin
11067 mm in
le 22, sixth

When specified by-the purchaser, casing i the follow-
ing sizes and rmasses shall be furnished as "alternate
drift casing“when tested with the largef drift man-

drels as shewn in table 26. Pipe which is

drifted with

the largerdrift mandrels shall be marked 4s described

in clause 10.

Table 26 — Alternate drift siz

W

7.9 Drift requirements

Each length of casing and tubing either finished or un-
finished shall be drift tested throughout its entire
length. Casing and tubing threaded by an entity other
than the pipe manufacturer shall also be drift tested
for a distance of 0,6 m from the coupled end on
casing and 1 m from the coupled end on tubing.

NOTE 7 Unfinished pipe is pipe furnished unthreaded,
either upset or non-upset, but in compliance with all re-
quirements of this International Standard for a particular
grade, and identified by the UF symbol in addition to the
other marking requirements. See clause 10.
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Labels Pro.duct Product mla\rl1td ;astii:r::in.
size mass Length Diameter
1 2

mm kg/m mm mm
7 23 177,80 34,23 152 158,75
7 32 177,80 47,62 152 152,40
7-3/4 46,1 196,90 68,60 152 165,10
8-5/8 32 219,10 47,62 152 200,03
8-5/8 40 219,10 59,53 152 193,68
9-5/8 40 244,50 59,53 305 222,25
9-5/8 53,5 244,50 79,62 305 215,90
9-5/8 58,4 244,50 85,48 305 212,73
10-3/4 45,5 273,10 67,71 305 250,82
10-3/4 55,5 273,10 82,59 305 244 .48
11-3/4 42 298,50 62,50 3085 279,40
11-3/4 60 298,50 89.29 305 269,88
11-3/4 65 298,50 96,73 305 269,88
13-3/8 72 339,70 | 107,15 305 311,15

7.10 Tolerances on dimensions and masses

7.10.1 Outside diameter, D

Outside diameter Tolerance
< 101,60 mm +0,79 mm
= 114,30 mm +1%

-0,5%
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For upset casing the following tolerances apply to the
outside diameter of the pipe body immediately behind
the upset for a distance of approximately 127 mm for
sizes 139,70 mm and smaller (label 1: 5-1/2 and be-
low), and a distance approximately equal to the out-

ISO 11960:1996(E)

application. When selecting the type of connection,
the user should take into consideration factors such
as well fluids, pressure and temperature, operating
environment, depth, etc.

side diameter for sizes larger than 139,70 mm (label 1: 7.11.2 Casing
beyond 5-1/2). Measurements shall be made with
calipers or snap gauges. Unless otherwise stated on the purchase order,
casing shall be furnished threaded and coupled,
Pipe size, D Tolerances 8-round thread. If specified on the purchase order,
mm behind mg, or L casing shall be furnished with one of t'n‘ following end
finishes:
26,67 < D < 88,90 +2,38 mm -0,79 mm
101,60 <-D-<127.00 +2.78 mm -075%D — plain end:
139,70 § D < 219,10 318mm | -075%D , .
39,70 * ? — 8-round thread without coupling;
=1244,50 + 3,97 mm -0,75% D
— buttress thread with coupling;
For 60,33 mm and larger (label 1: 2-3/8 and beyond) . .
extemai—'mSel Lub n the foHoW|ng tolerance sh"H — buttress thread without.coupling;

u g a S
apply to the outside dia r at distance L, from the

end of the|pipe.

The measfirements shall be made with snap gauges
or calipery. Changes in diameter between L; and Ly
shall be smooth and gradual. Pipe body outside di-
ameter tolerances do not apply for a distance of Ly
from the end of the pipe.

Pipp size, D
mm Tolerance
60,33k D < 88,90 +2,38 mm -0,79 mm
101,60 +2,78 mm -0,79 mm
114,30 +2,78 mm -0,75 %.D
7.10.2 Whll thickness
Tolerance -125%
7.10.3 Mapss
Tolerance
Single lengths +6,5 %
-35%
Carload lofs -1,75%

A carload {s considered to be a minimum of 18 144 kg.

7.10.4 InPide diameter

— extreme-line thredd;

— other type of“connection as specifiefl by the pur-
chaser.

Additionally, “seal-ring configuration accqrding to an-
nex B (SR13) may be ordered.

If leng-thread grade H40, J55 or K55 ¢asing in ac-
eodrdance with table 18 is desired, the pyrchaser shall
specify this on the purchase order. Oth¢rwise short-
thread casing in accordance with table 1|8 will be fur-
nished. Likewise, if special threads or gnd finish are
desired, agreement shall be reached with the manu-
facturer and the requirements shall be |specified on
the purchase order.

7.11.3 Liners

Liners shall be furnished with square-cyt plain ends,
with all burrs removed from both insidg and outside
edges.

7.11.4 Tubing

Unless otherwise stated on the purchase|order, tubing
shall be furnished threaded and coupled. If so speci-
fied on the purchase order, tubing shall|be furnished
with one of the following end finishes:

The inside diameter d is governed by the outside di-
ameter and mass tolerances.

7.10.5 Upset dimensions

Tolerances on upset dimensions are given in tables
20, 21 and 22.

7.11 Pipe ends
7.11.1 General

The user should specify on the purchase order the
type of connection which is adequate for the intended

— plain end;
— threaded ends without coupling;
— integral joint;

— other type of connection as specified on the pur-
chase order.

Additionally, seal-ring configuration according to
annex B (SR13) may be ordered.

Ends shall be either upset or non-upset as specified
on the purchase order.
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7.11.5 Pup-joints and connectors

Pup-joints and connectors shall be furnished y\(ith
threaded ends without couplings unless specified
otherwise.

NOTE 8 Special marking as given in clause 10 is required
for pipe furnished with plain ends or end finish not specified
in this section, but whose body is manufactured in ac-
cordance with the requirements specified in this section.

7.11.6 Threading

Pipe threads, gauging practice, and thread inspection
shall conforfn to the requirements o ) . PIpe
ends shall not be rounded out by hammering to se-

© SO

NOTES

9 Martensitic chromium steels are sensitive to galling.
Special precautions may be necessary for thread surface
treatment and/or lubrication to minimize galling during hy-
drostatic testing (plug application and removal).

10 The purpose of making up couplings handling-tight is to
facilitate removal of the couplings for cleaning and inspect-
ing threads and applying fresh thread compound before
using the pipe. This procedure has been found to result in
less chance for thread leakage, because mill-applied coup-
lings made up power-tight, although leakproof at the time
of make-up, may not always remain so after transportation,
handling and use.

All requirements are the same as shown ivL 7.12.1 ex-

cure conformance with threading requirements. Pipe

threaded by
turer shall b

7.11.7 Wo

The inside 4
shall be fre
chromium 4
hesive wea
Their galling
preparationg
ment.

7.12 Cou
protection

an entity other than the pipe manufac-
b marked in accordance with 10.8

kmanship of ends

nd outside edges of the ends of all pipes
e of burrs. The threads of martensitic
loys have shown a tendency towards ad-
, or galling during make-up and breakout.
resistance may be improved by surface
which are beyond the scope of this docu-

bling make-up and thread

7.12.1 Groups 1,2 and 3

All casing ¢
be screwed
they shall b
separately,

Special cleg
on to the p

buplings and regular tubing couplings shall
on to the pipe power-tight €xeept when
e screwed on handling-tight!" or shipped
if so specified on thelpurchase order.
rance tubing couplingsshall be screwed
pe handling-tight, except when they shall

be shipped
order. A th

Separately if so_specified on the purchase
ead compoundishall be applied to cover

the full surface on thecgfngaged thread of either the
coupling or |pipe before! making up the joint. Unless
otherwise specified-by’'the purchaser, the thread com-
pound shall pe that-(or any) which meets the perform-
ance objectives.set forth in APl Bul 5A2. When pipe is

cept casing couplings shall be shipped se
less power-tight make-up is specified on th
order.

8 Couplings

8.1 Material
Couplings for pipgy'conforming to this |

barately un-
e purchase

hternational

Standard shall Be seamless, be of the sam¢ grade and

type as the-pipe and be given the same
ment as the‘pipe with the following except

8.1.1_Group 1
When™ heat treatment is not stipulated ¢

heat treat-
ons.

n the pur-

chase order, grade H40 pipe may be furfished with

gither as-rolled, normalized, normalized an
or quenched and tempered grade H40,
couplings.

When heat treatment is not stipulated g
chase order, grade J55 pipe may be fur
either as-rolled, normalized, normalized an
or quenched and tempered grade J55 or|
lings.

When heat treatment is not stipulated d
chase order, grade K55 pipe may be fury

i tempered
55 or K55

n the pur-
ished with
| tempered
K55 coup-

n the pur-
ished with

either as-rolled, normalized, normalized angl tempered

or quenched and tempered grade K55 coup

lings.

Grade J55 EUE tubing shall be furnished with L80

special clearance couplings when specif
purchase order. Grade J55 and K55 butt
shall be furnished with L80 couplings wheg

ed on the
ess casing
n specified

on the purchase order.

furnished threaded-and-coupledtheficld-end-and-the
coupling shall be provided with thread protectors.
When pipe is furnished threaded, but without coup-
lings attached, each end shall be provided with a
thread protector. Thread protectors shall conform to
the requirements of 11.2. All exposed threads shall be
coated with a high-grade thread compound. A storage
compound of distinct colour may be substitued for
high-grade thread compound on all exposed threads.
Whichever compound is used shall be applied to a
surface that is clean and reasonably free of moisture
and cutting fluids.

Normalized grade N80 pipe may be furnished with
either normalized, normalized and tempered or
quenched and tempered grade N80 couplings. Nor-
malized and tempered grade N80 pipe may be fur-
nished with either normalized and tempered or
quenched and tempered grade N80 couplings. Grade
N80 EUE tubing shall be furnished with P110 special
clearance couplings when specified on the purchase
order. Grade N80 buttress casing shall be furnished

with P110 couplings when specified on the purchase
order.

1) Handling-tight is defined as sufficiently tight that the coupling cannot be removed except by the use of a wrench.
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8.1.2 Group 3

Grade P110 buttress casing shall be furnished with
Q125 couplings when specified on the purchase or-
der.

8.1.3 Group 4

The couplings shall be of seamless manufacture using
the same requirements and quality control provisions
as casing manufactured to this International Standard.
See clauses 5 and 6. Couplings and coupling blanks
shall be cut from coupling stock. For coupling blanks,
refer to annex B (SR9).

ISO 11960:1996(E)

NOTE 11 When couplings are electroplated, the electro-
plating procg¢ss should be controlled to minimize hydrogen
absorption.

Label 2
Label Size Regular Special clearance
1 coupling coupling
4-1/2 114,30 — 20,09 and beyond
5 127,00 |31,85 and beyond|22,32 and beyond
5-1/2 139,70 {34,23 all
6-5/8 168,28 — all
7 177,80 [47,62 and beyond all
71 177,80 [52,09 and beyond —
7-5/8 193,70 — 44,20 and beyond
7-5/8" | 19370 163 39 and beyond —
8-5/8 219,10 — all
9-5/8 244,50 — all
10-3/4 273,10 — all
11-3/4 298,50 —€ —
13-3/8 339,70 — —

8.2 Procq
8.2.1 Gro

bss of manufacture

ips 1,2 and 3

8.2.1.1 Seamless pipe and hot forging

1) For grade Q125.

8.4 Mechanical properties

Couplings rade from seamless pipe as defined in 3.1 Couplings <shall conform to the mechanjcal require-

or hot forgings shall be heat treated as specified in ments specified in clauses 6 and 9 includling the fre-

5.2. quency.of testing, retest provisions, etc.|A record of

8.2.1.2 Suberitical forging these tests shall be open to inspection |by the pur-
chaser.

Grade J55|and K55 couplings made by subcritical

forging shall be stress relieved, or at the discretion of 8.5 Dimensions and tolerances

the manufacturer may be normalized or normalized

and tempefed. Grade N80 couplings shall be normal* 8.5.1 Groups 1,2 and 3

ized and tempered, or at the discretion of the manu-

facturer mdy be quenched and tempered. Fdr groups Couplings shall conform to the dimensiorfs and toler-

2 and 3, coliplings shall be heat treated as. specified in ances shown in tables 27 to 30. Unles§ otherwise

5.2 for the particular grade and type. specified, threaded and coupled casing|and tubing
shall be furnished with regular couplings.

8.2.1.3 Cepntrifugal casting
8.5.2 Group 4

Couplings rhade by centrifugahcasting shall be cast in

a rotating mould, shall be given a homogenizing heat Couplings may be machined on the complete outside

treatment (as defined in~the latest edition of ASTM surface in addition to the inside surface. |Dimensions

A919) prior| to the final,freatment, and shall be fully shall be as specified on the purchase drder unless

machined on all surfaces. All grades of centrifugal cast standard ISO couplings are ordered, in which case the

couplings shall be<either normalized and tempered or dimensions shall be as shown in tables 27 jand 28.

quenched pnd¢ tempered at the discretion of the

manufacturer NOTE 12 The purchaser should recognife that SO
threaded couplings with the regularoutside-diameter may
not have a leak resistance as high as the internal yield pres-

8.2.2 Group 4 sure rating of the pipe body due to inadequate bearing
pressure between the coupling and pin.

Same as seamless pipe.

8.6 Regular couplings

8.3 Performance properties

Buttress thread casing in the following sizes and
masses will not develop the highest minimum joint
strengths listed in API Bul 5C2 unless couplings of the
next higher grade are specified.

Regular couplings have diameters as shown in tables
27 to 30 (W). The inside and outside edges of the
bearing face shall be rounded or broken, but shall not
materially reduce dimension b so that enough thick-
ness is left to safely support the mass of the pipe on
the elevator. The ends of couplings shall be faced true
at right angles to the axis.
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Table 27 — Round-thread casing coupling dimensions, masses and tolerances — All groups
Label 2;;"“5‘:';1: Outside? 3 Minimum length | piameter of|  Width of Mass
1 of pipe diameter, W| short,% N long, N recess, Q |bearing face, b short long
mm mm mm mm mm mm kg kg
4-1/2 114,30 127,00 158,75 177,80 116,68 3,97 3,59 4,12
5 127,00 141,30 165,10 196,85 129,38 4,76 4,62 5,70
5-1/2 139,70 153,67 171,45 203,20 142,08 3,18 5,219 6,36
6-5/8 168,28 187,71 184,15 222,25 170,66 6,35 9,04 11,24
7 177,80 194,50 184,20 228,60 180,20 4,76 8,31 10,73
7-5/8 19376 215,796 196,56 235,66 +96:10 6,35 2718 15,49
8-5/8 219,10 244,50 196,90 254,00 221,50 7,14 16,09 21,47
9-5/8 244,50 269,90 196,90 266,70 246,90 7,14 1787 25,22
10-3/4 273,10 298,50 203,20 — 275,40 7,14 20,59 —
11-3/4 298,50 323,90 203,20 — 300,80 714 22,44 —
13-3/8 339,70 365,10 203,20 — 342,10 7,94 25,43 -—
16 406,40 431,80 228,60 — 408,80 7,94 34,60 —
18-5/8 473,10 508,00 228,60 — 475,50 7,94 53,63 —
20 508,00 533,40 228,60 292,10 510,40 7,94 43,03 57,04
NOTE — Se¢ figures 1 and 2.
1) The size|of the coupling is the same as the corresponding pipe size.
2) Toleranck on outside diameter W shall be £ 1 % but not greater than + 3,18 mm _for groups 1, 2 and 3.
3) Tolerance on outside diameter W shall be £ 1 % but not greater than + 3,18 mm - 1,59 mm for group 4.
4) Short or Jong couplings available on group 1 pipe, up to 273,10 mm. For,273,170 mm and larger use only short couplings onlall groups.
Table 28 — Buttress-thread casing coupling dimensions, masses and tolerances — All grqups
Qutside" Outside diameter? % - . ] Maks
Lepel | Qlameter | resuln W) specd longth, N, | counterbore, 0 | bearing face, 5| 199UAr || specil
mm mm mm mm mm mm kg kg
4-1/2 114,30 127,00 123,83 225,40 117,86 3,18 4,55 3.45
5 127,00 141,30 136,53 231,80 130,56 3,97 5,85 3,96
5-1/2 139,70 153,67 149,23 235,00 143,26 3,97 6,36 4,43
6-5/8 168,28 184,71 177.80 244,50 171.83 6,35 11,01 5,60
7 177,80 194,50 187,30 254,00 181,40 5,56 10,45 6,22
7-5/8 193,70 215,90 206,40 263,50 197,20 7,94 15,68 9,20
8-5/8 21910 244,50 231,80 269,90 222,60 9,53 20,67 10,70
9-5/8 244,50 269,90 257,20 269,90 248,00 9,63 22,95 11,91
10-3/4 273,10 298,50 285,80 269,90 276,00 9,63 25,51 13,28
11-3/4 298,50 323,90 — 269,90 302,00 9,63 28,00 —
13-3/8 339,70 365,10 — 269,90 343,30 9,53 31,48 —
164 406,40 431,80 _ 269,90 410,30 9,53 39,93 —
18-5/84 473,10 508,00 —_ 269,90 477,00 9,53 62,12 —
204 508,00 533,40 — 269,90 511,90 9,63 49,66 —
NOTE — See figure 3.
1) The size of the coupling is the same as the corresponding pipe size.
2) Tolerance on outside diameter W shall be £ 1 % but not greater than + 3,178 mm for groups 1, 2 and 3.
3) Tolerance on outside diameter W shall be £ 1 % but not greater than + 3,18 mm - 1,59 mm for group 4.
4) Available on group 1 only.
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Table 29 — Non-upset tubing coupling dimensions, masses and tolerances — Groups 1, 2 and 3

I Maximum
G Label g_utsmte Outside? Minimum | Diameter of f‘a"dt!‘ bearrmg face
roup abe iameter | .o eter, W length, N, recess, Q of bearing diameter Mass
1 of pipe face, b .
special bevel,
By
mm mm mm mm mm mm kg
1,2 1,050 26,67 33,35 80,96 28,27 1,59 30,00 0,23
1,2 1,315 33,40 42,16 82,55 35,00 2,38 - 37,79 0,38
1, 1,660 42,16 52,30 88,90 43,76 3,18 4717 0,59
1,2 900 4826 55,88 95725 4586 59 52,07 0,56
1,2,3 2-3/8 60,33 73,03 107,95 61,93 4,76 66,68 1,28
1,2,3 2-7/8 73,03 88,90 130,18 74,63 4,76 80,98 2,34
1,2,3 3-1/2 88,90 107,95 142,88 90,50 4,76 98,43 3,71
1,2 4 101,60 120,65 146,05 103,20 4,76 111,13 4,34
1,2 4-1/2 114,30 132,08 155,58 115,90 4,76 123,19 4,88
NOTE — See figure 4.
1) The siz¢ of the coupling is the same as the corresponding pipe size.
2) Tolerante on outside diameter W shallbe £ 1 %.
Table|30 — External-upset tubing coupling dimensions, masses and tolerances — Groups 1/2 and 3
. Outside diameter? . Width of Maximum bearing
Grou Labbl gi:tns\ledteet regular and special Minimum Dlal:feter bearing face diameter Mass
P 1 of pipe special bevel, W| clearance, W. | length, N, recess, 0 face,
pip ’ regular special special regulgr special
bevel clearance clearance
mm mm mm mm mm mm mm mm kg kg
1,2 |1,0%0] 26,67 42,16 — 82,55 35,00 2,38 37,79 — 0,34 —
1,2 |1,3]5| 33,40 48,26 _ 88,90 38,89 2,38 42,77 — 0,5] —
1,2 1,610 42,16 55,88 —_ 95,25 47,63 3,18 50,95 — 0,68 —
1,2 |1,900] 48,26 63,50 3 98,43 54,76 3,18 58,34 — 0,84 —
1,2, 3| 2-38 60,33 77,80 73,91 123,83 67,46 3,97 71,83 69,90 1,54 1,04
1,2,3| 2-7/8 73,03 93,17 87,88 133,35 80,16 5,56 85,87 83,26 2,40 1,51
1,2, 3| 3-1J2 88,90 113,30 106,17 146,05 96,85 6,35 104,78 | 100,71 4,0 2,30
1,2 4 101,60 127,00 — 152,40 | 109,55 6,35 117,48 — 4,81 —
1,2 |[4-1f2| 114,30 141,30 _ 158,75 | 122,25 6,35 130,96 — 6,04 —
NOTE — Sge figure 5
1) The sizp of thecoupling is the same as the corresponding pipe size.
2) Tolerancé-on outside diameter W shallbe £ 1 %.
3) Tolerance on outside diameter W, shall be £ 0,38 mm.
8.7 Special clearance couplings — Groups 1, 8.8 Combination couplings
2 anfj 3 . _ Combination couplings with different types of thread
Special clearance (reduced outside diameter W) of the same specified size shall be furnished when
couplings for buttress casing and external-upset specified on the purchase order. The minimum length
tubing shall be furnished when specified in the pur- and minimum outside diameter of combination coup-
chase order. Special clearance couplings shall conform lings shall be sufficient to accommodate the specified
to the dimensions (except b) and tolerances given in size and type of threads.

tables 28 and 30. See clause 10 for marking and
colour identification. Unless otherwise specified,
special clearance tubing couplings shall be bevelled at
both ends.
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8.9 Reducing couplings
8.9.1 Groups1,2and3

Reducing couplings are used to connect two pipes of
different D sizes with the same or different types of
thread on the two ends, and shall be furnished when
specified on the purchase order. The minimum length
and minimum D of reducing couplings shall be suf-
ficient to accommodate the specified size and type of
threads.

8.9.2 Group 4

© iSO

Indications of non-metallic inclusions shall not be
considered defects® unless they are demon-
strated to have a depth in excess of 0,89 mm;
longitudinal discontinuities which do not exceed
12,7 mm in length need not be probed by the
manufacturer.

c) Finished couplings with grip marks, pits, round or
sharp bottom gouges and similar imperfections
are not cause for rejection, unless the depth of
the imperfections exceeds those listed in
table 31.

Reducing coluplings are not allowed.

8.10 Sealiring couplings

Seal-ring coyplings conforming to the requirements of
annex B (SH13) shall be furnished when specified on
the purchaseg order.

8.11 Spegial bevel couplings — Groups 1, 2
and 3

Table 31 — Permissible depth of external
imperfections of couplings
Dimensions|in millimetres

Special bev
ments of ta
upset and e

el couplings conforming to the require-
bles 29 and 30 shall be furnished for non-
ternal-upset tubing when specified on the

purchase onder. Unless otherwise specified, special

bevel coupli

ngs shall be bevelled 20° on both ends.

8.12 Threading

Coupling threads, gauging practice and thread inspec-
tion shall cgnform to the requirements of ISQO-10422.

Couplings s
quired taper

hall not be expanded to provide ‘the re-
for threads.

8.13 Surfrrce inspection

8.13.1 Gernleral requirements = All groups
a) Couplings shall be inSpected after finish machin-
ing and before any-'inside or outside surface

plating.

magnet
destruc
onstratg

Inspection,shall be by the wet fluorescent
c particle method, or by other non-
ive"method of equal sensitivity as dem-
d~to the purchaser. The inspection shall

Permissible degth
of external imperfegtions
Group 1, Group 2 (%g’ou:n(zj
Coupling (except CGngndaTQS) anq | 195 and
for pipe sizes P Group 4
) Grip marks
P|tsband round and sharp
ottom bott All
ouges ottom
9 gouges
Tubing
= 73,03 0,76 0,64 —
88,90 < D =< 139,70 0,89 0,76 —
177,80 1,14 © 1,02 —
Casing
= 139,70 0,89 0,76 0,76
168,28 < D < 193,70 1,14 1,02 0,89
=< 219,10 1,52 1,02 0,89

8.13.2 By agreement between interestg¢d parties,
non-destructive testing inspection of group 1, grades
H40, J55 and K55, couplings may be waiyed. In this
case, the couplings shall be free of all visiple seams,
cracks and porosity.

8.14 Measurement of imperfection

exclude the dry magnetic method. The inspection
shall encompass both inside and outside surfaces
with a circumferentially oriented magnetic field.
The threaded surfaces shall be visually inspected
after plating or coating.

b) Finished couplings shall be free of all seams,
cracks, porosity and imperfections? on the inside
which break the continuity of the thread.

The depth of imperfection shall be measured from the
normal surface or contour of the coupling extended
over the imperfection. The outside diameter of the
finished coupling shall be measured across the fin-
ished surface or contour of the coupling (i.e., initial
surface or grind contour resulting from the removal of
an imperfection or defect). The outside diameter shall
not be measured at the base of an acceptable pit.

2) An imperfection is a discontinuity or irregularity in the product detected by methods outlined in this International Standard.
3) A defect is an imperfection of sufficient magnitude to warrant rejection of the product based on the stipulations of this In-

ternational Standard.
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8.15 Repair and removal of imperfections
and defects

Repair welding is not permitted. All seams, cracks or
pits may be removed, and all other imperfections and
defects may be removed or reduced to acceptable
limits by machining or grinding on the outer surface,
provided the outside diameter of the finished coupling
is within the tolerances when measured at the point
where the defect was removed. The machining or
grinding shall be approximately faired into the outer
contour of the coupling.

8.16 Thread-plati G 4 defects as specified below.

Thread platfing shall be as specified on the purchase
order.

8.17 Coyplings and coupling blank
protection — Group 4

All loose cpuplings and all coupling blanks that have
been machined to their final outside diameter shall be
boxed to prevent contact with one another during
shipment. All other coupling blanks shall be boxed to
prevent nigks and gouges that will not be removed by
subsequent machining. Boxes shall be manufactured
from wood|and designed to be easily handled by fork-
lift. Boxes fhall be limited to 1,22 m in width to facili-
tate truck tfansport.

9 Inspe¢tion and testing

9.1 General

9.1.1 Mill|control tests

ISO 11960:1996(E)

International Standard, is subjected to unusual or
severe conditions such as would make its accuracy
questionable, recalibration or reverification shall be
performed before further use of the equipment.

9.1.3 Imperfections and defects

An imperfection is a discontinuity or irregularity in the
product, detected by methods outlined in this Inter-
national Standard. An imperfection is considered a
defect when it is of sufficient magnitude to warrant
rejection of the product based on the stipulations of
this International Standard. All pipe shall be free from

9.1.3.1 Surface-breaking pipe body and weld
seam defects

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

— it is linear and deépger than 12,5 % o¢f the speci-
fied wall thickn€ss in the radial direction for
grades H40, J&5, K55, L80, C95, N§0 and P110
manufactured”to SR16; or is linear|and deeper
than 5 %\ of the specified wall thickness in the
radial direction for grades C90, T95, A110 without
SR16.and Q125; or

— Gt is linear® or non-linear® and results in a wall
thickness above or below the imperfection with a
value less than 87,5 % of the sgecified wall
thickness.

9.1.3.2 Surface-breaking pipe upset defects

Any imperfection on the outside or ins
of any orientation, that is deeper than t
table 32 shall be considered a defect. Thg
set configuration on all upset products sh
sharp corners or drastic changes of sectio

ide surface,
hat given in
internal up-
hll exhibit no
h that would

9.1.1.1 Gloups 1,2and 3

One tensil
heat of ste
duction of
dard. For el
be made o
the discreti

test shall be madeZas a control on each

el used by the-mianufacturer for the pro-
pipe according\to this International Stan-
ectric welded-pipe, these tensile tests shall
n either.the' skelp or the finished pipe, at
bn of the"manufacturer.

9.1.1.2 Grloup 4 (grade L80)

cause a 90° hook-type tool to hang up.

9.1.3.3 Quench cracks

Quench cracks detected by methods outlined in this
International Standard shall be considered |[defects.

NOTE 13 Quench cracks in steel result from|stresses pro-
duced during the austenite-to-martensite trinsformation,

which is accompanied by an increase in volumg.

Each control tensile specimen shall be hardness
tested to verify conformance to hardness require-
ments.

9.1.2. Testing or measuring devices

If testing or measuring equipment, whose calibration
or verification is required under the provisions of this

9.1.3.4 Non-surface-breaking weld seam defects

Any weld seam imperfection within 1,59 mm of either
side of the weld line, not on the inside or outside sur-
face, which is proven to reduce the net effective wall
thickness below 87,5 % of the specified wall thick-

ness shall be considered a defect.

4) Linear imperfections include, but are not limited to, cracks, seams, laps, plug scores, cuts and gouges.
5) Non-linear imperfections include, but are not limited to, pits and round-bottom die stamping.
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Table 32 — Upset products — Maximum permissible depth of imperfections

Surface Depth Measurement notes
A. Extreme-line casing integral-joint and external-upset tubing
1 All surfaces of upset and upset runout interval, 12,6 % | Percent of specified pipe body wall thick-
except as stated below. ness; for non-linear imperfections; for all
groups of pipe.
12,6 % | Percent of specified pipe body wall thick-
ness; for linear imperfections; for groups
1 and 2 (except C90 and T95) pipe.
5 % Percent of specified pipe body wall thick-
ness; for linear imperfections; for groups
3 and 4 and grades C90, T95 pipe.
2 The npinimum wall thickness in the upset runout interval, and
the maximum combined effect of coincident internal and ex-
ternal|imperfections in all areas, shall not result in less than
87.5 % of the specified wall thickness.
B. Extremje-line casing

1 Box-epd external surface 0,25 mm | For Label 1: 7-5/8"and below. from end of

pipe to a plane*120,6 mm from} the end.
0,25 mm | For Label-t: Beyond 7-5/8. Ffom end of
pipecosaplane 165,17 mm fron the end.

2 Pin-end internal surface 0,38 mm | From end of pipe to plane |[of external
shoulder.

3 All m3chined surfaces of the box shall be free of seams, laps

and cfacks. The pin and box shall be free of any imperfections
which break the continuity of the threads or seals.
C. Integrdl-joint tubing

1 Box-epd external surface 0,25 mm | From end of pipe to a plane aft a distance
equal to the specified minimjum dimen-
sion Lg,, (figure 6) from end of jpipe.

2 Pin-end internal surface 0,38 mm | From end of pipe to a plane at a distance

equal to the specified minimpum dimen-
sion L, (figure 6) from end of pipe.
For grades C90 and T95, th¢ maximum
permissible depth for linear inpperfections
shall be 5 % of the specified pipe body
wall thickness.

3 Upset underfills in the upset runout intervals shall not be con-

sidergd a defect unless the-remaining wall thickness (at the
upset| underfill) is less than87,5 % of the specified pipe body
wall thickness.

9.2 Testing of-chemical composition
9.2.1 Heat analyses

9.2.1.2 Group 4

The manufacturer shall furnish a report giing the heat

analysis-ef-each-heatef-steetused-n-theanufacture

9.2.1.1 Groups1,2and3

When requested by the purchaser, the manufacturer
shall furnish a report giving the heat analysis of each
heat of steel used in the manufacture of pipe and
couplings furnished on the purchase order. In addition,
the purchaser, upon request, shall be furnished with
the results of quantitative analyses of other elements
normally used by the manufacturer to control mech-
anical properties.

of pipe and couplings furnished on the purchase order.
The report shall include quantitative analyses of other
elements normally used by the manufacturer to con-
trol mechanical properties.

9.2.2 Product analyses — All groups®

Two tubular products from each heat used shall be
analysed for product analyses.

6) For couplings, pup-joints and connectors, the analyses required in 9.2.1 and 9.2.2 may be furnished by the steel manufac-

turer.
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Product analyses shall be made by the manufacturer
on the finished tubular product.

Product analyses shall include the results of quanti-
tative determinations of all elements listed in table 2
plus any other elements used by the manufacturer to
control mechanical properties.

For groups 1, 2 and 3, the product analyses shall be
available to the purchaser on request.

For group 4, the product analyses shall be provided to
the purchaser.

ISO 11960:1996(E)

defined as that group of pieces with the

same speci-

fied dimensions and grade from the same heat of

steel

a) batch heat treated concurrently in th
treating furnace unit,

e same heat

b) heat treated in sequential loads to the same cycle
without interruption in an integral quench furnace
unit equipped with a recording controller to pro-
vide documentation of heat treating control

through the run; or

¢) individually heat treated on a unit in

a continuous

process run within 8 h or less of continuous oper-

ation

9.3 Testingof mechanicaland technological

propertids

9.3.1 Lot|definition

9.3.1.1 Pipe (except coupling blanks, pup-joints or
connectors heat treated after cutting to blank or
individual|length)

9.3.1.1.1
and 3

A lot is dgfined as all those lengths of pipe with the
same spegified dimension and grade which are either
as-rolled of heat treated as part of the continuous op-
eration (or|batch), and are from a single heat of steel;
or from different heats that are grouped according to a
documented procedure which will ensure that the ap-
propriate flequirements of this International Standard
are met.

Groups 1, 2 (grade L80, type 1 and C95),

9.3.1.1.2 (Groups 2 (grades L80 9Cr, L80 13Cr, C90
and T95) and 4

A lot is ddfined as all those lengths of pipe~with the
same spegified dimensions and grade from the same
heat of stgel which are heat treated as_part of a con-
tinuous opgration (or batch).

9.3.1.2 Cpupling blanks, pup-joints or connectors
heat treated after cutting to blank or individual
length

9.3.1.2.1

A lot of caupling blank's, pup-joints or connectors heat
treated affer cutting“to blank or individual lengths is

All groups

Table 33 — Frequency of tensile tests — Casing and tubing

9.3.1.2.2 Additional requirements for lroups 2

(grades C90 and T95) and 4

A lot shall not exceed 30 coupjings, pup-
nectors for 244,50 mm and larger casing
lings, pup-joints or connectors for smg
individually heat-treated-pieces.

9.3.2 Frequency‘of testing
9.3.2.1 Tensile tests
9.3.2.1.1 <€asing and tubing

The freguency of testing for casing and
groups'is given in table 33.

The joints for testing shall be selected at
vided the selection procedure provides

resenting the start and end of the he
cycle and alternate ends of the tubes.

9.3.2.1.2 Couplings, pup-joints and co

The frequency of testing for couplings
table 34 and for pup-joints and connectors

For group 1, group 2 (except grades C90
group 3, the test specimens from bar s
taken from a location corresponding to th
the finished products for connectors.

For group 2 (grades C90 and T95) and gr¢
test specimens for coupling, pup-joint
material heat treated in tube length shall
from locations as shown in figure 9.

oints or con-
or 50 coup-
ller sizes of

tubing of all

random, pro-
Eamples rep-
pt treatment

hnectors

is given in
in table 35.

and T95) and
ock shall be
e midwall of

up 4, tensile
br connector
be removed

Group Maximum number of pieces in a lot Number of tests per lot

1 < 139,70 mm 400 1

= 139,70 mm 200 1

2 Tubing 200 1
Casing 100 1

3 < 139,70 mm 200 1

= 139,70 mm 100 1

4 All sizes — 3

length.

NOTE — For multiple-length seamless pipe, a length shall be considered as all of the sections cut from a particular multiple
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Table 34 — Frequency of tensile tests — Couplings

Group Source of coupling Maximum number of pieces in a lot Number of tests
Seamless pipe
tubing 200 tubes
1 i 100 tub
2V casing ubes 1 per heat plus 1 per lot
3 Forged, or Heat treatment lot
centrifugal cast, or or 400 couplings,
heat treated in blank whichever is less
22 Seamless pipe, all sizes 1 tube
and 1 per lot
4 Heat treated in blank Heat treatment lot

1) Except €90 and T95.
2) C90 and T95 only.

Table 35 — Frequency of tensile tests — Pup-joints and connectors

Group Source of pup-joint or connector |Maximum number of pieces in a lot Number of ftests
From casing or tubing:
if batch heat treated 100 pup-joints or
400 connectors 1 per hept
1 if continuously heat treated Heat treatment lot (se€ 9.3.1.2.2)
21)
3 From thick wall tube or bar stock:
tubing 200 tubes’or bars plus 1 per lot
casing 100 tub€s or bar stock
No subsequent heat treatment No tes
Seamless pipe, all sizes 1 tube
22 _ 1 per Iqt
4 Heat treated in individual lengths Heat treatment lot (see 9.3.1.2.2)
No subsequent heat treatment No tes

1) Except [C90 and T95.
2) C90 and T95 only.

9.3.2.2 Fl
See table 36.

ening tests

Flattening tgsts shall be madeZfor all welded pipe with
D/t ratios agl shown in table 7.

9.3.2.3 Hafdness tests

9.3.2.3.1 Group'2-— Grades C90 and T95
a) Non-uppetpipe

One ring shall be cut from the section of the upset
with the maximum wall thickness. Hafdness im-
pressions shall be taken on each ring in |accordance
with figure 10 to provide three hardness|values per
quadrant in each of four quadrants.

In addition to the through-wall (transvers¢) hardness
tests, an external-surface Brinell or HRC tgst shall be
made on the pipe body and the upset of gach length.
If the Brinell or HRC reading does not exdeed 255 or

208 A

A test ring shall be cut from one end of each pipe.
Approximately 50 % of these test rings shall be cut
from the front end and approximately 50 % from the
back ends of the pipe. HRC impressions shall be
made in one quadrant of each ring as shown in fig-
ure 10.

b) Upset pipe

The pipe body of each length tensile tested as speci-
fied in 9.3.2.1 shall also be hardness tested in all four
quadrants to verify conformance to the requirements.
The test frequency of the upset shall be one in every
20 lengths within each lot.

44

o5 |c3pcuti\/c='y, the }cuyth 1S auucptabl.,. If any of
the readings is over 255 HBS (or HBW) or 25,4 HRC,
two additional tests may be made in the immediate
area. If either of the second tests exceeds 255 HBS
(or HBW) or 25,4 HRC, the length shall be rejected.

By agreement between interested parties, hardness
test frequencies other than given above may be
specified.

By agreement between interested parties, the maxi-
mum hardness values may be altered from those
stated above based on sulfide stress corrosion crack-
ing tests specified in 6.2.13.
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Table 36 — Frequency of flattening tests

A. Casing and tubing

Group Type of heat treatment Number of tests
Non-full body 1 per standard
range length
! Full body
2 casiing 1/20 lengths
tubing 1/100 lengths
j All 1/length of pipe
B. Pup-jdints and connectors
Group Source of pup-joint or connector Maximum number of Numbaer of tests
pieces in a lot
Treated separately If batch 100 pup-joints
from casing heat treated or
400 connectors
If continuously

1 heat treated K 1 per heat plus 1 per lot
D

Manufactured from casing 100Mengths

welded pipes tubing 200 lengths
z All 1 per length of pipe

c) Couplings No test is required for pup-joints or conndctors manu-

Two test fings, one from each end, shall be taken
from each|tube used for couplings. Hardness tests
shall be taken on each ring in accordance with fig-
ure 10 and|shall include three locations in each/of four
guadrants.

9.3.2.3.2 Group 2 — Grade L80,.type 1, L80 9Cr
and L80 13Cr
a) Pipe

Each tensife specimen{invaccordance with 9.3.3.1
shall be tested for hardrness to comply with the re-
quirementq given in\table 3. By agreement between
interested [parties, additional hardness tests may be
specified a$ a$upplementary requirement. The labora-
tory Rockwell’C hardness test shall be used as a ref-

factured from a length of Q125 casing|or coupling
stock previously tested, provided there|be no sub-
sequent heat treatment.

a) Casing

The hardness test specimens shall be taken at a fre-
quency of three lengths per lot. The lengths for test-
ing shall be selected at random provided the selection
procedure provides samples representir)g the start
and end of the heat treatment cycle ahd alternate
ends of the tubes.

b) Coupling, pup-joint or connector mlaterial heat
treated in tube length

eree method In cases of disagreement.

b) Couplings

Each tensile specimen required shall be tested for
hardness.

9.3.23.3 Group 4

Hardness test specimens for casing and coupling,
pup-joint or connector material heat treated in tube
length shall be removed from the locations shown in
figure 9 at the frequencies specified in a), b) and ¢)
below.

One end of each tube of material shall be tested to
verify conformance to hardness requirements (ap-
proximately 50 % each end).

c) Couplings, pup-joints or connectors heat
treated in coupling blank or individual length

One piece from each lot shall be tested to verify con-
formance to hardness requirements. The test speci-
men shall be removed from the piece as illustrated in
figure 9.
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9.3.2.4 Hardenability test — Group 2 (grades C90
and T95)

The sample ring shall be tested with nine Rockwell C
impressions in each of four quadrants as shown in
figure 10. The minimum frequency of this test shall be
one per production run or heat treatment practice.
Samples shall be taken at the beginning of each order
and thereafter whenever a size change occurs or the
austenitization and quenching process conditions

© 1S5S0

change significantly. The average of three readings on
an arc constitute a hardness value.

9.3.2.,5 Grain size determination — Group 2
(grades C90 and T95)

The frequency of testing for grain size shall be a
minimum of once per heat treatment run. The grain
size determination shall be made on the as-quenched
hardenability test sample.

Dimensions in millimetres

57,2

a) Full-section specimen

%381

Reduced section

R —

(See note)

I

—\
R 25,4 min. ‘50,8 £0,13

I

b) Strip specimen

Iz

R

c) Round bar specimen

Figure 8 — Tensile test specimens

Gauge length

|

1

L\

| =

Location of test samples:

1 hardness test ring (see figure 10 for details)

2 tensile test specimen

3 impact test samples (see figure 11 for details)

NOTE — Hardness test ring shall be removed from mid-length position of individual heat treated coupling blank.

Figure 9 — Typical location of tests as samples removed from casing, tubing, coupling stock, pup-joint
and connector material
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An error may result if an indentation is spaced
closer than 2,5 diameters from its centre to the

edge of the specimen or 3 diameters from another
indentation measured centre-to-centre

K Midwall Location

\

ISO 11960:1996(E)

\ Y Outside diamefer Llocation

coNL 1 /N ° N
So P AT~/ o\
/o0 N N Lo\
o o o
o 0 o
/ o / AT
/ / v N T

Average of three
Rockwell hardness read
is called a “value”

ings

R T S PR .

Inside diameter lacation

Alternate spacirjg of rows
permitted for thin-wall pipe

|

|

|
—

|

Figure 10 — Through-wall'hardness test

Rockwetl hardness impr

datais called a “reading”

oL
I DLOCK

1 \ \_ Hardness Impression res
X
\

Pssion

All impact samples shall be 10 mm x 10 mm if possible.
1 longitudinal samples

2 transverse samples — notch oriented perpendicular to the axis of the tube (normal to the tube surface)

Figure 11 — Impact test sample orientation
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9.3.2.6 Impact test

93261 G

roups 1,2 and 3

One test shall be taken from each lot.

93.26.2 G
a) Casing

Three le
for testi

roup 4

ngths per lot shall be tested. The lengths
ng shall be selected at random provided

the selection procedures provides samples rep-
resenting the start and end of the heat treatment
cycle and alternate ends, as processed, of the

casing.

heat tr

©ISO

All strip specimens shall be approximately 38 mm
wide in the gauge length if suitable curved-face test-
ing grips are used, or if the ends of the specimen are
machined or cold flattened to reduce the curvature in
the grip area. Otherwise they shall be approximately
19 mm wide for pipe up to 88,90 mm, approximately
25 mm wide for pipe 101,60 mm to 193,70 mm, and
approximately 38 mm wide for pipe from 219,10 mm.
All pipe body tensile specimens shall represent the
full-wall thickness of the pipe from which the speci-
men was cut, except for round bar tensile specimens,
and shall be tested without flattening. When round bar
specimens are used, the 12,7 mm diameter round bar

ize allows,

ted in tube length

b) Couplil%Fs, pup-joint or connector material

Alternat
an apprag

ends, as processed, shall be tested on
ximately 50 % basis.

¢) Couplin

s, pup-joints or connectors heat

treated in coupling blank or individual length

One length from each lot shall be tested.

Supplementary requirements — EW group 4

See annex B (SR11.3) for mandatory requirements
for welded casing.

9327 M

A metallogr
beginning o
tubular sect]

allographic evaluation — EW group 3

hphic evaluation shall be performed at the
f the welding process for each size of
on, at least every 4 h during the welding

and after afy substantial interruption of the welding

process. Th
treatment.

The manufg
disposal in

e samples shall be obtained prior/toheat

cturer shall have objective criteria at his
brder to evaluate the acCeptability of the

electric weldled zone.

9.3.3 Test
9.3.3.1 Te

specimens

sile test

epnr‘imnnc cha!! ba ueod \'A'Ihﬁn thn p:pn
and the 8,9 mm diameter round bar speéin|
used for other sizes. For pipe sizes toQ2$n

an 8,9 mm specimen, round bar tensile’ spg
not permitted.

9.3.3.1.2 Additional — Casing and tubing

a) Group 2 (grade T95-enly)

Test specimensishall be removed fro

en shall be
all to allow
cimens are

m material

that has been“processed on the production line
only.

b) Group3
For welded casing, see requirements [in annex B
(SR11).

¢) Group 4
For upset casing, see requirements {n annex B
(SR10.2). For welded casing, see requlrements in

annex B (SR11).

9.3.3.1.3 Couplings, pup-joints and connectors —

Group 4

In addition to the requirements in 9.3.3.1.2,

nal tensile test specimens shall be rem
coupling, pup-joint or connector materia
vidually heat-treated coupling blanks, p{
connectors subsequent to final heat treat

longitudi-
oved from
and indi-
p-joints or
ment. Ten-

sile test specimens shall be either strip spgcimens or,

if the wall thickness of the tubular sect
19,1 mm, a round specimen 12,7 mm in dig

on is over
meter may

specimens, as shown in figure 8, at the discretion of

the manufacturer. Strip specimens from seamless
pipe may be taken from any location about the pipe
circumference at the discretion of the manufacturer.
Round bar specimens shall be taken from the mid-
wall. Strip specimens and round bar specimens from
welded pipe shall be taken approximately 90° from the
weld or, at the discretion of the manufacturer, from
the skelp parallel to the direction of rolling and ap-
proximately midway between the edge and the
centre. Tensile test specimens for heat-treated pipe
shall be removed from pipe subsequent to final heat
treatment on the production line.

48

be used as shown in figure 8.

3 g stock at
the dlscretlon of the manufacturer Tensile test speci-
mens for coupling, pup-joint or connector material
heat treated in coupling blank or individual lengths
shall be removed from the piece as illustrated in
figure 8. Reduced-section strip specimens may be
used following agreement between interested parties.

9.3.3.2 Flattening test

Test specimens shall be rings or crop ends not less
than 63,5 mm long cut from each end of each length
of pipe.
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On pipe cut from multiple lengths of a coil, the test on
one end of one piece shall represent a test on the ad-
jacent end of the next piece of pipe. If the pipe is to
be upset, the test specimen shall be taken from the
tube prior to upsetting.

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

ISO 11960:1996(E)

The surface of the finish machined transverse test

specimen may contain the OD curvature

of the orig-

inal tubular product provided that the requirements of
figure 12 be met. These specimens shall be used only
to permit the use of a transverse specimen of maxi-

mum thickness.

9.4 Hydrostatic test

9.4.1 Hydrostatic test procedures

9.3.3.3 Hardness test

a) Hardndss test specimens (blocks or rings) shall be
taken ds shown in figure 9 and tested as shown in
figure [10. The three hardness readings taken at
each ppsition [outside diameter (OD), midwall and
inside dliameter (ID)] shall be averaged to give one
hardneps value for each position.

b) The tegt ring shall be 12,7 mm to 25,4 mm long.

¢) Hardngss test surfaces shall be ground parallel
and smooth.

d) OD ang ID readings shall be made on a band from
2,54 mm to 3,81 mm from the surface.

e) Hardngss readings shall be taken on the Rockwell
C scalg (HRC).

f) Al har@iness impressions shall be at least three
diametgrs apart.

g) The firpt impression on each hardness block, (or
ring quadrant) may be disregarded in order to-re-
duce the probability of errors.

h) For hafdenability test (group 2, grades-C90 and
T95), the sample ring shall be tested with nine
Rockwell C impressions in eachrof-four quadrants
as shoyvn in figure 10.

9.3.3.4 Impact test

Three sanpples shall be“removed with the notch
oriented a$ shown insfigure 11. Full size 10 mm x
10 mm spgcimens.§hall be used whenever possible.
A test shall consjstof three samples (see 6.2.3).

Impact testGpecimens shall not be machined from

Testeachfengthof casing, tubmng, 1N

rs and pup-

joints full length subsequent to upsettihg and sub-

sequent to final heat treatment (aS8)app
least the hydrostatic pressure specified ir

icable) to at
9.4.2, with-

out leakage. Hold the test for(pot less than 5 s at full

pressure. For electric weldpipe, inspe
seam for leaks and sweats while under f(
ure. The entity performing the threading
statically test (or afrange for such a t
length of casing, tubing, liners and pup-
previously tested._full length to at least

required for thé final end condition. The
performed-uhder one of the following con

ct the pipe
Il test press-
shall hydro-
est) the full
oints unless
he pressure
test may be
Hitions:

— plain*end non-upset provided no {psetting or

further heat treatment is to be perforn
~— plain-end non-upset after heat treatmd

— plain-end after upsetting provided no
treatment is to be performed; if su
been tested full length to the th
coupled test pressure in the plain-e
prior to upsetting, the test of the u
may be made after upsetting throug
an end tester which seals behind th
the pipe which was heated for upsetti

— plain-end upset after heat treatment;
— threaded without couplings applied;

— threaded and coupled with coupli
power-tight.

ned;
nt;

further heat
ch pipe has
readed and
hd condition
pset portion
 the use of
e portion of

ng;

ngs applied

Test pup-joints, after finish machining a

nd any heat

| e
VUidr oTUUiVITO.

flattened t

13,5 max. 28 min.

treatmentertther plamendor threaded:

Dimensions in millimetres

13,5 max. Outside diameter

curvature

0,57 min.

Figure 12 — Charpy specimen dimensions
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For material requiring heat treatment, carry out the
test after the final heat treatment. The test pressure
shall be at least the threaded and coupled test press-
ure for all material sold with threaded ends. Pipe fur-
nished with extreme-line end finish shall have been
hydrotested to at least the extreme-line test pressure
in one of the above conditions.

The tester shall be equipped with devices for assuring
that the specified test pressure and time interval re-
quirements are met. Calibrate the test pressure
measuring device by means of a deadweight tester, or
equivalent, within 4 months prior to each use. Cali-

© ISO

and do not necessarily have any direct relationship to
working pressures.

9.4.2.3 Test pressure calculation

The hydrostatic test pressures shall be calculated
using the following formula, rounded to the nearest
0,5 MPa and limited to a maximum of 68,9 MPa:

P=(@2x fxY,xt)/D
where

P is the hydrostatic test pressure, in mega-
pascals;

bration and[ verification records retention shall be as
givenin 12.44.

NOTES

14 Martensjtic chromium steels are sensitive to galling.
Special precputions may be necessary for thread surface
treatment and/or lubrication to minimize galling during hy-
drostatic testing (plug application and removal).

15 There are various types of hydrotest systems available.
The entity performing the hydrotest is responsible for es-
tablishing a [test procedure which minimizes the potential
damage to the pipe and threads of both the pipe and coup-
ling.

9.4.2 Hydrostatic test requirements

Pipe shall cpmply with the test requirements for every
size, grade gnd end finish.

9421 C

The prodyction hydrostatic test pressures \for
threaded p|pe shall be standard pressures calculated
as describgd below, or a higher pressure as-agreed
upon betwegen the purchaser and the entity ‘perform-
ing the thr¢ading. The hydrostatic test~pressures for
plain-end pipe shall be the pressures calculated as de-
scribed belpw, or a higher pressure as agreed upon
between interested parties. Itds,récognized that the
maximum hydrostatic test pressures of 68,9 MPa is
imposed dyie to limitations)of test equipment. This
does not pfeclude the_¢enducting of subsequent hy-
drostatic tests at a fibrg stress not exceeding 80 % of
specified minimum’yield strength in accordance with
the formulg given~in 9.4.2.3. Failure to pass this hy-
drostatic teptwithout leakage is basis for rejection.

ing and tubing

f is afactor of 0,6 or 0,8 as applicablg;

Y, is the specified yield strength fpr the pipe
body, in newtons per squate millinetre.

S
Grade Standard-test pressures Alternate
Sizes'< Sizes > tept pressures
244,50 244,50 (all sizes)
H40 0,8 0.6 0,8
J55, K55 0,8 0.6 0.8
L80, N80 0,8 0,8 —_
C90 0.8 0,8 —
€95, 795 0,8 0,8 —
P110 0,8 0,8 —
Q125 0,8 0,8 —

The hydrostatic test pressures for thfeaded and
coupled pipe are calculated from the abdve formula,
except where a lower pressure is requifed to avoid
leakage due to insufficient coupling strength or inter-
face pressure between pipe and coupling threads. The
lower pressures shall be calculated as follgws.

9.4.2.3.1 Internal yield pressure for couplings

The internal vyield pressure for the coupling is calcu-
lated using the following formula, rourlded to the
nearest 0,5 MPa:

W - d,

P=0,8xY, x

where

9.4.2.2 Connectors and pup-joints

Testing is not required on connectors and group 4
pup-joints except by special agreement between
interested parties.

NOTES

16 The user should be aware that ISO couplings with
special clearance or standard outside diameters may leak at
a pressure less than the ISO alternative test pressure for
the plain-end or threaded and coupled tube due to inad-
equate bearing pressure between the coupling and pin.

17 The hydrostatic test pressures specified herein are in-
spection test pressures, not intended as a basis for design,
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P is the internal leak pressure resistance, in
megapascals;

Y. is the specified minimum vyield strength of
coupling, in newtons per square millimetre;

W is the specified outside diameter of the
coupling, in millimetres;

dy is the diameter at the root of the coupling
thread at the end of the pipe in the power-
tight position, rounded to the nearest
0,01 mm.
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For round-thread casing and tubing:
di=E;—(Ly+ A)X T+ H - 25,
where

E, is the pitch diameter at hand-tight plane, in
millimetres;

L, is the length from the end of the pipe to
hand-tight plane, in millimetres;

A is the hand-tight standoff, in millimetres;

is the thread taper on diameter, in milli-
etres per metre

ISO 11960:1996(E)

— A + 1,5, for buttress-thread casing 339,7 mm

and smaller;

— A + 1, for buttress-thread casin
339,70 mm;

g larger than

¢ is the thread pitch, in millimetres (3,18 mm

for round-thread casing or 5,08 mm for

buttress-thread casing);

s IS the pitch diameter at plane of seal, in

millimetres (E; for round-thread casing or E;

for buttress-thread casing).

For H, s, see ISO 10422, figure 2.4.

TPJ H Sm
mm mm
2,75 0,43

10 2,20 0,36

For buttregs-thread casing:
dy=H, - (L, +1)x T +157
where
E is the pitch diameter, in millimetres;
L, is the length of perfect threads, in millimetres;

I is |the value in the following table, in milli-

9.5 Dimensional testing

9.5.1 General

The accuracy of all measuring instruments except ring
and plug thread gauges; used for acceptgnce/rejection
shall be verified atdeast once every operating shift.

Accuracy, verification of rules, length me

hsuring tapes

and other non-adjustable measuring devices shall be

defined as a-vjsual check of legibility of
the general wear of fixed reference poin

markings and
ts. The verifi-

cation proecedure of these working gayges shall be
documented. The adjustable and non-adjustable des-

ignation utilized by the manufacturer s
mented.

9.5.2 Wall thickness

Each length of pipe shall be measu
formance to wall thickness requirements

Wall thickness measurements shall be
mechanical caliper or with a properly ca
destructive testing device of appropriate]
case of dispute, the measurement deter

hall be docu-

ed for con-

made with a
librated non-
accuracy. In
ined by use

metres.
Diameter
mm
114,30 127,00 to 339,70 Over 339,70
I 10,16 12,70 9,53
T 0,062 5 0,062'6 0,083 3
9.4.2.3.2 |Internal pressure leak resistance at E; or

E; plane

The interrjal pressure\leak resistance at the E; or E;

plane is
rounded t

calculatéd) from the following formula,
the nearest 0,5 MPa:

P=EXFX N x B (2E5 x W?) x(W? - ES?)

of the mechanical caliper shall govern. The mechanical
caliper shall be fitted with contact pins having circular
cross-sections of 6,35 mm diameter. Thie end of the
pin contacting the inside surface of the |pipe shall be
rounded to a maximum radius of 38,10|mm for pipe
168,28 mm and larger, and a maximum |radius of d/4
for pipe less than 168,28 mm with a mifimum radius
of 3,18 mm. The end of the pin contacting the outside
surface of the pipe shall be either flat or{rounded to a
radius of not less than 38,10 mm.

where

E is the modulus of elasticity (205 x 103

N/mm?2);

T s the thread taper on diameter (0,062 5 m/m

for round-thread

casing

and buttress-

thread casing 339,70 mm and smaller, or
0,083 3 m/m for buttress-thread casing larger
than 339,70 mm);

N is the number of thread turns make-up, i.e.:

— A, for round-thread casing (see ISO 10422);

9.5.3 Drift test

All drift testing shall be performed with a drift mandrel
containing a cylindrical portion conforming to the re-
quirements shown in table 25. The ends of the drift
mandrel extending beyond the specified cylindrical
portion shall be shaped to permit easy entry into the
pipe. The drift mandrel shall pass freely through the
pipe by the use of a manual or power drift procedure.
In case of dispute, the manual drift procedure shall be
used. Pipe shall not be rejected until it has been drift
tested when it is free of all foreign matter and prop-
erly supported to prevent sagging.
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9.5.4 Length

When pipe
the length s
coupling or,

is furnished with threads and couplings,
hall be measured to the outer face of the
if measured without couplings, proper al-

lowances shall be made to include the length of the

coupling.

For extreme-line casing and integral-joint tubing, the

length shall

be measured to the outer face of the box

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

The accurac
of pipe less

9.5.5 Masg determination

Each length
sizes 42,16

of casing and each length of tubing in
mm and larger shall be weighed sep-

arately. Lergths of tubing in sizes 26,67 mm and
33,40 mm ghall be weighed either individually or in
convenient undles.

The pipe m

bnufacturer applying the markings to the

pipe body shall be responsible for weighing the pipe to

determine

conformance with mass tolerance. The

pipe may Rle weighed plain-end, upset, non-upset,
threaded, gr threaded and coupled. Threaded-and-
coupled pige may be weighed with the couplings

screwed on
lowance is

or without couplings, provided proper al-
made for the mass of the coupling.

Threaded-arnd-coupled pipe, integral-joint pipe and pipe

shipped wit

hout couplings shall be weighed with or

Taut string or wire ——\

© SO

without protectors if proper allowances are made for
the mass of the thread protectors. Weighing of a pipe

by a threader is not mandatory.

NOTE 18 The densities of martensitic chromium steels
(L8O, types 9Cr and 13Cr) are different from carbon steels.
The masses shown are therefore not accurate for marten-

sitic chromium steels. A mass correction fac
may be used.

9.5.6 Straightness

measured

— using a straight edge or taut.string (wir
end of the pipe to the othergénd;

— using a minimum 1,83 nmstraight edge

tor of 0,989

of length measuring devices for lengths i i ined- ightness of
than 30 m shall be £ 0,03 m. excessively bent pipes or crooked extremiaes shall be

b) from one

shouldered

on the pipe surface Joeyond the extent of the

hooked extremitys

The chord and/straight edge shall be pdsitioned to

highlight the maximum deviation.

Deviation~from straight, or chord height, s
ceed the’requirements given in 7.8. See
and 4.

hall not ex-
figures 13

Measurement of the deviation shall not he made in

the plane of the upset, the upset fade-a
coupling.

Pipe

— Maximum chord height deviation = 0,002(

\

vay or the

o —

L = length of pipe

Min:

Figure 13 — Measuring full-length straightness

Dimens

ons in metres
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o

403 :
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[ \

1,52 m end

Pipe

L
Hooked end

Figure 14 — Measuring end straightness
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9.6 Visual inspection

Each pipe, including upsets, shall be visually inspected
for defects on the entire outside surface, except when
either ultrasonic testing or electromagnetic inspection
is applied. Ends, including upsets, of all pipe shall be
visually inspected

— on the outside surface for a minimum distance of
457 mm for casing and for a minimum distance of
305 mm for tubing;

— on the inside surface of casing and tubing, the
minimum_distance shall be 2D with a_maximum

ISO 11960:1996(E)

into final lengths, provided there be no subsequent
upsetting or heat treatment. For machined pup-joints,
the required inspection shall take place either before
or after machining to final product dimensions; how-
ever, the outside surface shall be visually inspected
subsequent to being machined to final product di-
mensions.

Table 37 — Pipe body inspection methods

value of 457 mm;

— unless gnother inspection method is applied with
demonstrated capability of detecting defects as
defined in 9.1.3.

If defects are found on the end and cropping is per-
formed in gccordance with 9.7.12.2, the inside surface

shall be thu

s visually inspected again.

Pipes of grades L80 9Cr and L.80 13Cr shall be free of

Electro- ul Magneltic
: trasonic particle
Crade irr:‘sa_ger::::(l)Ln—tesﬁ“g inspection
P circular field)
H40, J55, K55 N N N
N80 (N, N
and T)
N80 type Q, A A A
L.80, C95
P110 A A not
applicable
C90, T95, C B C
Q125

internal sc4g

le after final heat treatment.

9.7 Non-destructive inspection

9.7.1 Genpral

9.7.1.1 Infroduction

This sectio
destructive
in this Inter

n establishes requirements for the ‘nen-
inspection and disposition of pipe.covered
hational Standard.

Unless othe¢rwise specified, the provisions'of annex C

shall apply
sequent pu
service.

to the initial purchasercand to the sub-
rchasers that apply the, product(s) in field

9.7.2 Pipe body inspection

The manuf
the metho
9.7.6, or by

bcturer shall' inspect the pipe body usi_ng
s given=in table 37 in accordance with
other(inspection methods that have dem-

A — One method or any combination of methods $hall be used

B — Ultrasonic testing shall be used to inspect fhe inside and
outside stirface

C — Atleast one method shall be used in additiof to ultrasonic
testing to inspect the outside surface

N~— Not required

onstrated thé-capability of detecting defects as de-
fined in 9.1%3; ' '
at the discretion of the manufacturer. However, non-
destructive inspection shall take place after all heat
treating and rotary straightening operations. When
more than one non-destructive inspection method is
required, one of these may take place before heat
treating and/or rotary straightening operations. When
one of these methods is ultrasonic inspection, the
ultrasonic inspection shall be performed after all heat
treating and rotary straightening.

For pup-joints made from full-length Casing or tubing,
the required inspection for inside and outside surche
defects shall take place either before or after cutting

9.7.3 Pipe inspection coverage

9.7.3.1 Pipe body

All pipe requiring non-destructive inspection shall be
inspected full length (end to end) for outside and in-
side surface defects.

9.7.3.2 End areas

When an automatic ultrasonic or electro
spection system (combined equipment, operating
procedures, and personnel) is applied to meet the re-
quirements of 9.7.2, end areas that are not covered by
the automated inspection system shall inspected
for defects by the magnetic particle |method or
another inspection method with demonstrated capa-

ili i } 119.1.3. Such
end area inspection shall be performed after final heat
treatment and any rotary straightening; however, it
need only be performed once. The combination of the
inspection methods shall inspect 100 % of the outside
and inside surfaces.

agnetic in-

9.7.3.3 Pipe upsets

Forged upsets (including the upset runout interval) on
all grades except H40, J55 and K55 shall be inspected
for transverse, outside and inside surface defects by
any of the inspection methods listed in 9.7.6
(excluding ASTM E273) and shall take place after all
heat treatment.
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9.7.4 Pipe body wall thickness verification

All seamless casing, tubing, liners and pup-joints re-
quiring electromagnetic or ultrasonic inspection, as
given in table 37, shall have the wall thickness verified
in a helical or longitudinal path over the length of the
pipe, excluding end areas not covered by automated
systems. The location and procedure of this verifi-
cation process shall be at the discretion of the manu-
facturer.

9.7.5 Inspection of weld seam

The weld sga

©1SO

namically. At the discretion of the manufacturer, this
may be performed either on-line or off-line.

Table 38 lists the reference indicators for manufac-
turers to use in establishing thresholds for sorting pipe
that may contain defects as specified in 9.1.3. The
reference indicators, used during automated ultrasonic
or electromagnetic inspection, are not to be construed
as being the defects sizes specified in 9.1.3, or be
used by those other than the manufacturer as the only
basis for rejection.

ignal

ternational
either elect

Standard shall be insp
omagnetically or ultrasonically, except that

P110 and 125 grade pipe shall have its weld seam

ultrasonical
(SR11).

lv inspected in accordance with annex B

The weld sgam inspection shall take place after final
heat treatin and subsequent rotary straightening op-
erations on| all pipe receiving a quench and temper
heat treatmpnt. On all pipe not receiving a quench and
temper heat treatment, the location of the weld seam
inspection gquipment shall be at the discretion of the
manufacturer.

Inspection

bquipment shall be capable of inspecting

the entire Wall thickness 1,6 mm on both sides of the

weld line.

9.7.6 Starnldard practices for inspection

For other tHan wall thickness verification and visual.in-

evaluation

All indications that are equal to or greater

than the re-

ject threshold shall be considered defects, unless it
can be demonstrated that thé~imperfectjon causing

the indication is not a defectlas describ
Pipe with defects shall bé\given a dispo
cordance with 9.7.12.

bd in 9.1.3.
Sition in ac-

9.7.9 Records verifying system capability

Inspection systém records shall be maintgined to ver-

ify the systeny'capabilities in detecting re

rence indi-

cators asistated in 9.7.7. These records ghall include

calibratien and operating procedures, eq
scription, personnel qualifications, and d
data ‘demonstrating the system capabilitie
ing the reference indicators.

9.7.10 Certification and qualification of|

As a minimum, ASNT Recommended Pra

ipment de-
namic test
for detect-

personnel
ctice ASNT-

spection, the inspections shall be performed, a? a TC-1A or equivalent shall be the basis of |certification
minimum, [n accordance with the applicable _AS M for non-destructive testing (NDT) personhel. Inspec-
standards (¢r equivalent standards) listed kelow: tions shall be conducted by level I, Il or I1l| certified in-
1 — El¢ctromagnetic (flux leakage)_) ASTM E570 spectors.
2 — Elgctromagnetic (eddy cdrient)  ASTM E309 9.7.11 Evaluation of indications (prove{up)
3 — Ulprasonic ASTM E213 The manufacturer has the option of evaludting an indi-
4 — Ultrasonic (weld-§eam) ASTM E273 cation, which is equal to or greater thap the reject
. . threshold, in accordance with this subclguse or dis-
5 — Mpgnetic particte ASTM E709 posing of the indication as a defect in accdrdance with
6 — Liuid pensetrant ASTM E165 9.7.12. Evaliu_atior) of indications shall be parfO(med by
level | certified inspectors under the supervision of
level Il or Ill certified inspectors or by leve] I or Il cer-
9.7.7 Reference standards tified inspectors. Evaluation of indications khall be per-

Ultrasonic and electromagnetic inspection systems for
other than wall thickness verification shall use refer-
ence standards containing notches or holes as shown
in table 38 to verify equipment response from artificial
reference indicators. This response establishes a re-
ject threshold.

The manufacturer may use any documented pro-
cedure to establish the reject threshold for ultrasonic
or electromagnetic inspection, provided the artificial
reference indicators described in table 38 can be de-
tected dynamically under normal operating conditions.
Such detection capability shall be demonstrated dy-
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formed in accordance with written procedures. For
the evaluation of an indicated imperfection, the depth
shall be measured to determine if it is a defect in ac-
cordance with 9.1.3. This measurement shall be per-
formed as follows.

9.7.11.1 The depth of imperfection may be
measured using a mechanical measuring device (e.g.
pit gauge, calipers, etc.). Removal of material by
grinding or other means to facilitate measurement
shall not reduce the remaining wall below 87,5 % of
the specified wall thickness. Abrupt changes in wall
thickness caused by probe grinding shall be removed.
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Table 38 — Artificial reference indicators

. . s 1) Notch dimensions Radially
Notch location Notch orientation (maximum at full depth) drilled hole?
MNuenda . . .
rade outside inside — 3) . .
diameter diameter longitudinal | transversal depth length width diameter
% mm mm
Pipe body
N80, type Q, X X X — 12,5 50 1 3,2
L80, C95
C90, P110, X X X X 5,0 50 1 1,6
Q125, T95
P110 to SR16 X X X X 12,5 50 1 3,2
Weld seam
Q125, P11p X X X — 5,0 50 1 1,6
All other dgrades X X X — 10,0 50 1 3.2

sions of th

performed

+h Al

thd rial ramiiramsants in Q1 2 haun haan mat

imey thot mat i
ing wat materiai requirements in v.1.o0 nave oéen Mmet.

2) Drilled

NOTE — The reference indicators defined above are convenient for verification of non-destructive testing.equipment responke. The dimen-
b notches or holes should not be construed as the minimum size imperfections detectable~by such equipment. The inspections
n accordance with 9.7.2 with the equipment calibrated to the reference indicators in this-table should not be construed as assur-

1) Notchep shall be rectangular or U-shaped according to ASTM E213, figure 2, “common notch shapes”. For seamless fdipe, at the dis-
cretion of the manufacturer, notches may be oriented at such an angle as to optimize detection of anticipated defects.

hole diameter (through the pipe wall) shall be based on drill bit size. When-galibrating EMI equipment using drillefd holes, the in-
spection system shall be capable or producing signals from both O.D and |.D notches<hat are equal to or greater than the feject threshold

established using the drilled hole. This system capability shall be recorded according\to 9.7.9.

3) Depth 3s a percent of specified wall thickness. The depth tolerance shall be,+15 % of the calculated notch depth with a inimum notch

depth of 0,8 mm £ 0,05 mm.
9.7.11.2 The depth of imperfection may be depth of the grind exceeds 10 % of the gpecified wall
measured| by an ultrasonic technique (time and/or thickness, the remaining wall thickness fhall be veri-
amplitude |based, or other capable technique). Verifi- fied in accordance with 9.5.2. After remoyal of the de-
cation of [the ultrasonic technique(s) shall bexdocu- fect, the affected area shall be reinspectd by one or
mented, and shall show capability to differentiate more of the non-destructive inspectipn methods

imperfectipn sizes larger and smaller than the appro-
priate defdct size stated in 9.1.3.

9.7.11.3 |f the purchaser and ¢manufacturer do not
agree on {he evaluation test résfilts, either party may
require dgstructive evaluation of the material; after
which, acqountability shall be as described in annex C,
C.4.

9.7.11.4 |mperfections that have been evaluated and
found to He defeets shall be given a disposition in ac-
cordance \ijth 9.7.12.

specified in 9.7.6 to verify complete re
defect. The manufacturer's documented
cedures shall address the possibility that
other coincident defects in the affected a

9.7.12.2 Cut-off

The section of pipe containing the defec
off within the limits of requirements on
intended product.

noval of the
brove-up pro-
here may be
ea.

| shall be cut
ength of the

9.7.12 Disposition

Imperfections that satisfy the material requirements
and are less than the defect size stated in 9.1.3 are
allowed to remain in the pipe. Repair welding is not
permitted. Pipe containing defects shall be given one
of the following dispositions.

9.7.12.1 Grinding or machining

Defects shall be completely removed by grinding or
machining, provided the remaining wall thickness is
within specified limits. Generous radii shall be used to
preclude abrupt changes in wall thickness. Where the

9.8 Test methods and results

9.8.1 Chemical analysis

Chemical analysis shall be determined by any of the
procedures commonly used for determining chemical
compositions, such as emission spectroscopy, X-ray

emission, atomic absorption, combustio
or wet analytical procedures. The calibra

n techniques
tion methods

used shall be traceable to established standards. All

chemical analyses shall be made in acc
ISO/TR 9769.

ordance with

55


https://standardsiso.com/api/?name=ebdc1e54252c55ed84d80fadf343285b

ISO 11960:

1996(E)

9.8.2 Tensile tests

9.8.2.1 Procedures

© SO

Calibration shall be made on a certified test block over
a range of 25 HRC to 35 HRC for group 4, and a range
of 20 HRC to 25 HRC for group 2 products. Hardness
test surfaces shall be ground parallel and smooth to

Determine tensile properties by testing longitudinal
specimens conforming to the requirements of 9.3.3.1
and 1SO 6892. Carry out the tensile tests at room
temperature. The strain rate during tensile testing
shall be in accordance with the requirements of
ISO 6892.

9.8.2.2 Equipment
Tensile test machines shall have been calibrated

natira ralialla Aata DAaAly

ardnAaca ran

e| ISUre reiaoie uala. I\Ubl\VVt‘;lH Haturiceoss |cauinya d!lu
values shall be reported to the nearest tenth to mini-
mize conflict as to the hardness and acceptance or

rejection of the materiai.

9.8.5 Grain size determination

Grain size shall be determined by metallurgical evalu-

ation-such-as-tha-MeQOuaid-Ehntact oroth

or methods

within 15 nfonths preceding any 1est in_accoraance
with the prpcedures of ISO 7500-1. Extensometers
shall be callbrated within 15 months preceding any
test in accofdance with the procedures of ASTM E83.
Records retgntion shall be as stated in clause 12.

9.8.3 Flatteéning test
9.8.3.1 Grqups 1 and 2

For electric
flattened b
point of m

welded pipe, the test specimen shall be
ween parallel plates with the weld at the
imum bending. At the discretion of the

inspector, sg¢parate flattening tests shall also be made
with the weld located 90° from the point of maximum
bending. Telst specimens shall be flattened until op-
posite walld of the pipe meet. No cracks or breaks
shall occur |anywhere in the specimen until the dis-
tance betwgen the plates is less than that specified in
table 17; ngr shall evidence of poor texture, incom:

plete fusion| in the weld, laminations, burnt metallor
extruded tal develop during the entire flatteping
process.

9.8.3.2 Groups 3 and 4

See annex B (SR11) for mandatoryrequirements.

9.8.4 Hardness test

Hardness t
ISO 6508 ar

psts shall-bé made in accordance with
d ISO 6506 as appropriate.

Conversiond shall be made in accordance with
ASTM A370] The use of the HRB scale is permissible

as specified in 1ISO 643. The method iseld to deter-

mine the grain size shall be reported.

9.8.6 Sulfide stress crackingtest

NACE Test Method, TM-01-77 shall be Jsed to de-
termine the sulfide stress cracking resistanice of grade

HON anAd TOE e ~d S
LIuU aiiu IUJ ]JIUUUL,LD

The level of resistance to sul-

fide stress cracking. is measured by the¢ threshold

stress. Threshald stress (for a 6,35 mm di
specimen in{accordance with the latest
NACE TM-01-77) is defined as the maximu
or below.which no specimen fails the su
cracking-test for a period of 720 h.

9.8.7 Impact test

9.8.7.1 General procedures

Charpy V notch impact tests shall be co
specified in ASTM A370 and ASTM E23.

9.8.7.2 Test temperature

The test temperature shall be 0 °C for all
cept group 1, grades J55 and K55. Grad
K55 shall be tested at 21 °C. A lower alte
temperature may be specified on the pur
or selected by the manufacturer for any
tolerance on the test temperature shall be

hmeter test
edition of
M stress at
fide stress

nducted as

groups ex-
ps Jb5 and
Fnative test
hase order
grade. The

1+ 3°C.

9.8.7.3 Subsize test temperature reduction —

Group 1, grades J55 and K55

A test temperature reduction may be reg

ired when

at hardness levels below HRC 20. Although hardness
readings below HRC 20 may not be precise, they may
be used for the calculation of hardness values. Care
should be exercised when evaluating those hardness
readings and values below HRC 20. The laboratory
Rockwell C hardness test shall be used as a reference
method in case of disagreement.

Calibration shall be checked at the beginning and end
of a continuous run, and at such times during the run
as required to assure the operator and the purchaser
or his representative that the testing machine is in
calibration. In any case, calibration shall be checked at
least once per 8-hour shift.

56

subsize specimens are used. The test temperature
reduction depends on the critical thickness of the
connection and the size of the impact test specimen.

The test temperature reduction specified
shall be used when applicable.

9.8.7.4 Rounding-off procedures

For purposes of determining conformance

in table 7

with these

requirements, an observed value shall be rounded-off
to the nearest whole number in accordance with the

rounding-off method of 1SO 31-0. Further,

limiting

values as specified or calculated shall be expressed as

whole numbers, rounded-off if necessary.
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9.9 Invalidation of tests

9.9.1 Tensile test

If any tensile specimen shows defective machining or
develops flaws, it may be discarded and another
specimen substituted. When the elongation of any
tensile specimen is less than that specified, if any part
of the fracture is outside the middle third of the gauge
length as indicated by scribe scratches on the speci-
men before testing, a retest shall be alllowed.

9.9.2 Hardness test

ISO 11960:1996(E)

samples. The results of all recheck product analyses
shall be provided to the purchaser when specified on

the purchase order.

9.10.2 Tensile retests

9.10.2.1 All groups

If a tensile test specimen representing

a lot of pipe

fails to conform to the specified requirements, the

manufacturer may elect to make retests
ditional lengths from the same lot.

on three ad-

If any hardness specimen shows defective machining
or develogs flaws, it may be discarded and another
specimen $ubstituted.

9.9.3

Any test gpecimen that shows defective preparation
or materiall imperfections unrelated to the intent of the
test, whether observed before or after testing, may
be discarded and be replaced by another specimen
from the spme length of product. Specimens shall not
be judged defective simply because they failed to
exhibit thé minimum absorbed energy requirement
(see 9.10.%).

Impact test

9.10 Retests

9.10.1 Chemical composition — Recheck product
analyses 1— All groups”)

If the prdduct analyses of both lengths ef)tubular
product rgpresenting the heat fail to copform to the
specified |requirements, at the mapuJfacturer's dis-
cretion either the heat shall stand rejected or all the
remaining| lengths in the heat ,shall’ be tested indi-
vidually f¢r conformance to,the' specified require-
ments. If| only one of twowsamples fails, at the
manufactdrer's discretion~gither the heat shall stand
rejected qr two recheCk-"product analyses shall be
made on tvo additionaltengths from the same heat. If
both recheck product analyses conform to the re-
quirements, the-heat shall be accepted except for the
length represénted by the initial analysis which failed.
If one or hotl of the recheck product analyses fail, at

If all of the retest specimens conform(;tq the require-

ments, all the lengths in the lot shall-be

accepted ex-

cept the length from which the jhitial specimen was

taken.

If more than one of the ariginal test spe

imens fail or

one or more of the retest specimens fail o conform to
the specified requirements, the manufacturer may
elect to individually\test the remaining lgngths in the

lot, in which case~determinations are req

Lired only for

the particular€equirements with which tHe specimens

failed to cofmply in the preceding tests. S
retests shall be taken in the same man

pecimens for
her as speci-

fied in 9:3.3.1. Casing and coupling, puproint or con-
nectormaterial from the same heat of stgel which has
been rejected by one or more of the gbove criteria

may be re-heat treated and retested s
nition they are then a new lot of pipe.

9.10.2.2 Group 2 (grades C90 and T95
group 4

a) Couplings, pup-joints or connect
treated in tube lengths

If a tensile specimen fails to conform to
requirements, the manufacturer shall

nce by defi-

and

br materials

the specified
either make

tests on both ends of the pipe in questior) to verify the
property in question or reject the material. No ad-
ditional testing will be allowed to qualify a piece of

coupling, pup-joint or connector material.

b) Couplings, pup-joints and connectors heat
treated in coupling blank or indivic{:al lengths

the manufacturer's discretion the entire heat shall be
rejected or each of the remaining lengths shall be
tested individually. In the individual testing of the re-
maining lengths in any heat, analyses for only the re-
jected element or elements need be determined.
Samples for recheck product analyses shall be taken
in the same manner as specified for product analysis

If a tensile specimen fails to conform to

the specified

requirements, the manufacturer shall either re-heat
treat the lot in question or make three additional tests

from the lot in question. If one or more

of them fail,

the lot shall be rejected. The manufacturer may elect

to re-heat treat and retest the lot.

7) For couplings, pup-joints and connectors, the analyses required in 9.2.1 and 9.2.2 may be furnished by the steel manufac-

turer.
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9.10.3 Flattening retests

If either test specimen representing a single length of
pipe fails to meet the requirements specified, the
manufacturer may elect to make additional tests on
specimens cut from the same end of the same length
of pipe, until the requirements are met, except that
the finished pipe shall not be shorter than 80 % of its
length after the initial cropping. If any test specimen
from a length of pipe representing a lot fails to con-
form to the requirements specified, the manufacturer
may elect to repeat the tests on specimens cut from
two additional lengths of pipe from the same lot. If
such specimens conform to the specified require-

©1SO

then the manufacturer may elect to test each of the
remaining lengths in the lot or reprocess the lot (i.e., 5
of the 6 lengths tested shall meet the requirements of
6.2.7 and table 3 to qualify the casing on a lot basis).

b) Couplings, pup-joints and connectors

In the case of couplings, pup-joints or connectors heat
treated in coupling blank or individual lengths, if the
maximum hardness variation as specified in 6.2.7 and
table 3 is exceeded, at the discretion of the manufac-
turer three more lengths from the lot in question may
be sampled or the lot re-heat treated. If a specimen
from any one of the three lengths fails to meet the

ments, all t

he lengths in the lot shall be accepted ex-

cept the length initially selected for the test. If any of

the retest
quirements
specimens

bpecimens fails to pass the specified re-
the manufacturer may elect to test
cut from the individual lengths remaining

in the lot. Ypecimens for retests shall be taken in the
same manrler as specified in 9.3.3.2. At the option of
the manufgcturer, any lot of pipe may be re-heat

treated and

retested.

9.10.4 Haiiness retests

9.10.4.1

oup 2 (grade L80)

Retest in adcordance with 9.3.3.3.

9.10.4.2 Group 2 (grades C90 and T95)

If any harg
27 HRC ind

ness value falls between 25,4 HRC and
usive, one more hardness value shall be

maximum hardness variations, the lot
jected. The manufacturer may elect ot
and retest the lot.

9.10.5 Impact retest

9.10.5.1 Retest of a length — All group

If more than one, spec¢imen is below th
minimum absorbed energy requirement or
is below two<thirds of the minimum s
sorbed energy) ‘requirement, a retest o
ditional specimens shall be made from
length, The impact energy of each of

hall be re-
b-heat treat

3

e specified
if one value
pecified ab-
f three ad-
the same
the retest

specimens shall equal or exceed the spgcified mini-

mun“absorbed energy requirement or th
rejected.

9.10.5.2 Replacement of a reject length

e length is

— Al

taken in thg immediate area (three readings required):
If the new hardness value does not exceed 25,4 HRC,
the new hafdness value shall be accepted. If thesnew
hardness value exceeds 25,4 HRC, the piece‘shall be
rejected.

9.10.4.3

If the maximmum hardness variatién)ds specified in ta-
ble 3 is exdeeded on a specimen, the surface in that
quadrant may (at the discretion of the manufacturer)
be reground below the_nitial hardness impressions
and retestgd. Only one.fegrind and retest is allowed
for each specimen. Pipe and coupling blanks that fail
to comply with table*3 shall be rejected.

roup 4

a) Casing

groups

If the results of a test do not meet the r¢quirements
of 6.2.4 or 6.2.5 and do not qualify for fetest in ac-
cordance with 9.10.5.1, then an additiongl three test
specimens shall be removed from each pf three ad-
ditional lengths from the lot. If all thg additional
lengths tested conform to the requirements, then the
lot shall be qualified except for the length that was
initially rejected. If one or more of thp additional
lengths tested fail to conform to the dpecified re-
quirements, the manufacturer may elect t@ individually
test the remaining lengths in the lot or fe-heat treat
and retest the lot.

9.10.5.3 Multiple length rejection — All groups

If more than one of the initial three lengthg required to

If more than one of the initial three lengths required to
qualify a lot of casing is rejected, then the manufac-
turer may elect to test each of the remaining lengths
in the lot as specified in 9.3.2.3 or reprocess the lot.
Retests of these lengths shall only be allowed as
specified in 9.3.2.3.

If only one of the initial three lengths required to qual-
ify a lot of casing is rejected as specified, then an ad-
ditional three lengths may be tested as specified in
9.3.2.3 to attempt to qualify the lot of casing. Retests
of the additional lengths shall only be allowed as
specified in 9.3.2.3. If any of the additional three
lengths required to qualify a lot of casing is rejected,
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qualify a ot of casing is rejected, retesting to qualify
the lot is not permitted. The manufacturer may elect
to test each of the remaining pieces in the lot, or to re-
heat treat and retest the lot.

10 Marking
10.1 General

Products manufactured in conformance with this In-
ternational Standard shall be marked by the manufac-
turer as specified in this clause. Unless otherwise
agreed, such markings shall be die stamped or paint
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stencilled, or both, as stipulated. The location, size,
and sequence of markings shall be as specified in
10.4, 10.56 and 10.6, except that, at the discretion of
the manufacturer, hot-rolled or hot-stamped markings
on pipe and couplings may be substituted for die-
stamped markings and are permitted at intervals along
the length. Additional markings as desired by the

maniifartiirar Ar ae raminctad hyv the nurchacer are
rdiividuviul ol wvi uao |U\4UU\)LU\—‘ UY IRA bul\JlluU\Jl (= )

not prohibited. Markings for compatible national speci-
fications adjacent to the ISO mark are permissible
within the body of the product marking. Markings sha
not overlap and shall be applied in such a manner as
not to damage the pipe.

ISO 11960:1996(E)

10.3.1.2

Aaditional markings {e.g. “"APi" or “Spec 5CT"} shouid
be, whenever necessary, applied immediately follow-
ing the manufacturer's marking and immediately be-
fore the standard reference marking.

Additional markings

10.3.1.3 Standard reference

“ISO 11960" shall be die stamped unless otherwise
agreed upon between interested parties, in which
case it shall be paint stencilled. The “ISO 11960"
identity shall be applied only as specified and only by
manufacturers who meet all requirements of this In-

O !

In circumdtances where it is necessary to remark pipe
with the priginal marking information, the accuracy
and tracegbility of the transferred markings shall be
the resporpsibility of the operative remarking that pipe.
The transferred marks shall be include the words

Hyvmmnfarrd A !

tiarisieiigu Dy .

Markings
of applica

or couplings and connectors and methods

10.2 CoerIings and connectors
on shall be as follows.

10.2.1 Groups 1 and 3
11960"

The mandfacturer's name or mark, “iSO 11960" and
the symb¢l for the grade (10.3) shall be die stamped
unless otherwise agreed upon between interested
parties, inf which case they shall be paint stencilled.
Quenched and tempered N80 couplings shall be paint
stencilled [with the letter “Q". Tin-plated couplings
shall be pgint stencilled with the letter “T".

10.2.2 Groups 2 and 4

The manyfacturer's name or mark,_{I1SO 11960" and
the symbpl for the grade (10.3) shall be paint sten-
cilled. Tinfplated couplings shdll)be paint stencilled
with the Igtter “T". Coupling.blanks for C90, T95 and
Q125 shall be identified with regard to the coupling

joints.

oG uviialn vlai lucllu

10.3.1.4 Unfinished pipe

Casing and tubing furnished With plain |ends or end
finish not detailed in this section but haying the body

nf tha nina Mmanifartiirad Sn“an~ardan~a anith +tha ra
Vi Uiv MIpYT dlialniviavidicu ||| Cl\,buluall\,c VVIL'] uic 1T

quirements specified -in ‘this section, [shall be die
stamped with the symbol “UF" immediately followmg
the reference standard marking and immnediateiy be-
fore the size marking.

10.3.1.5 Label 1
Label 1\{tables 18 to 23) shall be paint gtencilled, ex-

cept when the value of label 1 is 1,05 dr 1,315, then
thedabel 1 marking shall be die stamped.

10.3.1.6 Label 2

Label 2 (tables 18 to 23) shall be die ptamped and
paint stencilled, except when the value|of label 1 is
either 1,050 or 1,315, then the label 2 marking shall
not be paint stencilled.

10.3.1.7 Grade

The grade markings shall be die stamped and paint
stencilled, using the following symbols| except that
when the value of label 1 is either 1,050 or 1,315 the
grade marking shall not be paint stencilleg.

stock length identificationunumber from which it was Grod -
obtained go that testdata may be related to individual rade Marking
H40 H
Couplings| which™are visually inspected only shall be J55 N
paint stenfilled'with the letter “V". K55 §
N8OandHN8OQ N
P110 P

10.3 Pipe and pup-joints
Markings for pipe and pup-joints and methods of ap-
plication shall be as follows.

10.3.1 Groups 1and 3

10.3.1.1 Manufacturer's name or mark

The manufacturer's name or mark shall be die
stamped unless otherwise agreed upon between in-
terested parties, in which case it shall be paint sten-
cilled.

When reduced alternative impact test temperatures
are specified or selected by the manufacturer for
grades J55, Kb5 or other grades, the product shall
have the specified test temperature (i.e. not including
the test temperature reduction that may be applicable
for grades J55 and K55) and sign paint stencilled after
the grade marking.

EXAMPLE
(Grade) - 10
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10.3.1.8 Process of manufacture

The process of manufacture shall be stamped and
paint stencilled on casing, liners and tubing, using the
following symbols, except that when the value of
label 1 is either 1,060 or 1,315, the process-of-
manufacture marking shall not be paint stencilled.

Seamless S
Electric welded E
10.3.1.9 Supplementary requirements

See annex B for special marking for supplementary
requirement

©|SO

of the pipe manufactured in accordance with the re-
quirements specified in this section, shall be marked
with the symbol “UF” immediately following the ref-
erence standard marking and immediately before the
size marking.

10.3.2.5 Label1

See tables 18 to 23.

10.3.2.6 Label 2
See tables 18 to 23.

10.3.1.10 Tlest pressure

For tubing with a value of label 1 equal to 2-3/8 and
beyond, when the specified hydrostatic test pressure
is higher than the tabulated standard pressure, the
test pressurg in megapascals, preceded by the word
TESTED, shall be paint stencilled.

10.3.1.11 Tjype of thread (casing only)

Casing shall|be paint stencilled to identify the type of
thread as foljows:

ROUND THREAD
BUTTRBSS THREAD
EXTRENE-LINE

or, at the manufacturer's, processor's or threader's
discretion, the abbreviations given in 10.8 may be
used.

10.3.1.12 Heat treatment — Group 1 only

10.3°2.7 Grade

The grade markings shall be paint stencilled as fol-
lows:

Grade Marking
L80, type 1 L80
L80, type 9CR L80-90r
L80, type 13Cr L80-13Cr
C90, type 1 C90-1
C90, type 2 C90-2
C95 C95
T95, type 1 T95-1
T95; type 2 T95-2
Q125, type 1 Q-1
Q125, type 2 Q-2
Q125, type 3 Q-3
Q125, type 4 Q-4

Jb5 tubing

that has been full-length normalized or

quenched and tempered after upsetting shall be paint

When reduced alternative impact test tefnperatures

stencilled with the word “"NORM" or (“Q", as appli- are specified or elected by the manufagturer, the
cable. N80 type Q casing and tubing ,shall be paint product shall have the test temperature paint sten-
stencilled wWith the letter “Q" when furnished: (1} cilled after the grade marking.
plain-end, (R) threaded withoGt ~Couplings, or (3)
threaded anfd coupled with guenched and tempered
couplings. 10.3.2.8 Process of manufacture
Seamless S
10.3.2 Gropps 2 and 4 Electric welded E
Eaph length _of pipe and. pup-_joint shall be markeq by 10.3.2.9 Supplementary requirements
paint stencilling.as specified in 10.6, except that if so
desired in liduof nmnf c‘rnnmlhnn bundled 'rnhmn with See annex B for special marking for sSup. ]ementary

a value of label 1 either 1050 or 1,315 shall be
marked by die stamping on a metal tag affixed to each
bundle.

10.3.2.1 Manufacturer's name or mark
10.3.2.2 Additional markings
10.3.2.3 Standard reference

10.3.2.4 Unfinished pipe

Casing and tubing furnished with plain ends or end
finish not detailed in this section but having the body

60

requirements.

10.3.2.10 Test pressure

For tubing with a value of label 1 equal to 2-3/8 and
beyond, when the specified hydrostatic test pressure
is higher than the tabulated standard pressure, the
test pressure in megapascals, preceded by the word
TESTED, shall be paint stencilled.

10.3.2.11 Type of thread (casing only)

Casing shall be paint stencilled to identify the type of
thread as follows:
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ROUND THREAD
BUTTRESS THREAD
EXTREME-LINE

or, at the manufacturer's, processor's or threader's
discretion, the abbreviations given in 10.8 may be
used.

10.3.2.12 Serialization of grades C90, T95 and
Q125 products

Each length of casing and coupling stock shall be
numbered in sequence so that test data may be re-
lated to individual joints.

ISO 11960:1996(E)

Cold-die-stamped marking of pipe or couplings without
subsequent heat treatment is prohibited, except for
the make-up triangle on buttress-thread casing which
may be cold die stamped with rounded or blunt dies.
When additional marking is desired, hot-rolled marking
or hot-stamped markings may be used. For bundled
tubing with a value of label 1 either 1,050 or 1,315,
when paint stencilled marks are omitted, die-stamped
markings shall be applied to a metal tag affixed to
each bundle.

10.4.3 Group 4

Unless otherwise specified on the purchase order, die

EXAMPLE

a) Labels|7 - 26 - grade C90, type 1, seamless casing
- joint| serial number 0001, optional additional
marking “Spec 5 CT", should be paint stencilled
as follqws:

AB CO Spec 5 CT ISO 11960 7 26 C90-1
S-0001 (type thread)

b) Labels| 7 - 38 - grade Q125, type 1, plain end
seamlgss steel casing from lot XYZ joint 28, op-
tional @dditional marking “Spec 5 CT", should be
paint stencilled as follows:

AB CO Spec 5 CT ISO 11960 UF7 38
Q-l S XYZ 28

10.4 Dig-stamp marking requirements

10.4.1 Gnoups 1 and 3

For casing, liners and tubing, die-stamped /markings
shall be placed on the outside surface of each length
of pipe within 305 mm from the coupling or box, or
externally [threaded end, or either €nd" of plain-end
pipe, except that for tubing with @ value of label 1
either 1,090 or 1,315, die-stamged ‘markings shall be
applied to p metal tag affixed t6-the tubing.

10.4.2 Gnoup 2

discretion:

stamping may be applied hot or cold but shall be ap-
plied prior to heat treatment. Die-sfamged markings
for in-process identification may beplaceld on the out-
side of each length of pipe priorto heat freatment. All
cold-die-stamped marking of-gipe or couplings is pro-
hibited, except for the make:up triangle, Which may be
cold die stamped with rounded or blunt dies on
buttress-thread casing_and round-thread casing. No
die stamping except_the triangle on byttress-thread
casing and round:thread casing shall be|applied after
heat treatment ‘unless such markings| are located
where they«wjlt be removed by subsequgnt machining
operations/ Unless otherwise specified| on the pur-
chase order, the triangle mark in buttresp casing may
be replaced with a transverse 10 mm| wide white
band; approx. 75 mm long, around the |pipe. An ap-
prox. 25 mm wide, approx. 300 mm long white paint
stripe shall be oriented longitudinally on fthe tube, ad-
jacent to the above band to assist in locatjng the band.

~*

10.5 Die-stamp marking placemen

Die-stamped markings shall be placed on the outside
surface of each length of pipe within 305 mm from
the coupling or box, or externally thredded end, or
either end of plain-end pipe. The size of|die-stamped
markings shall be as follows:

Label 1 Size of harkings
mm
Unless otherwise specified, pipe, couplings, connec- Pipe <4 | 15
tors and gup-joints.;mnay be die stamped by one or = 412 I
more of the followring methods at the manufacturer's P —— 3
4-1/2 to 7 inclusive 45
= 7-5/8 12,7

— hot die stamped,;

— cold die stamped and subsequently heat treated
in compliance with 5.2;

— low-stress markings using interrupted dot or
round “V" cold die stamp or vibratory method.

C90 and T95 products, if not paint stencilled, shall be
die stamped with the serial number before heat
treatment and limited to low-stress markings as de-
scribed above. Marking shall be at a location such that
it will not be removed by further processing.

The sequence of die-stamped markings shall be as
follows:

Manufacturer's name or mark (10.3)
Additional markings (10.3)
Reference to this International Standard

(® 11960) (10.3)
Symbol UF (10.3)
Label 2 (10.3)
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Grade of pipe (10.3)
Process of manufacture (10.3)
EXAMPLES

a) Labels 7 - 26 - grade P110 casing, seamless, op-
tional additional marking “Spec 5 CT” should be
die stamped as follows:

AB CO Spec 5 CT ® 11960 26 P

b) Labels 2-3/8 - 6,4 - grade P110, plain-end tubing,
seamless, optional additional markings “Spec 5
CT” should be die stamped as follows:

©1SO

a) A paint band shall encircle the pipe at a distance
not greater than 0,61 m from the coupling or box.

b) The entire outside surface of the coupling shall be
painted.

c) For pup-joints shorter than 1,83 m in length, the
entire surface except the threads shall be painted.

The colour and number of bands shall be as follows:

Coupling Pipe

Grade Entire surface Bands Bands) encircling

10.6.1 Groups 1,2 and 3

the pipe
AB dO Spec 5 CT ® 11960 UF 6,4 P S H40 | none or black — noeglour marking
or-blagk, at the
. . . manufagturer's dis-
10.6 Paint-stencil marking crietion
J55 green — one br{ght green
K55 green — two brlght green
Paint-stencilled markings shall be placed on the out- N80 red — orle red
side surface| of each length of pipe starting not less L80 red L ne brown one bed and
than 0,61 m| from the coupling or box, or externally onelbrown
threaded end, or either end of plain-end pipe. For con-
P PP L80 9Cr red one brown +| one red|one brown

nectors and [short length pup-joints, the required paint
stencil markings may be placed on a decalcomania at-
tached to the outside surface within 0,3 m from the
end. These markings shall be separated by a dash or
shall be adgquately spaced. The sequence of paint-
stencilled rkings shall be as follows, except that
the type of thread marking shall be paint stencilled on
the pipe at allocation convenient to the manufacturer.

Label 1 (10.3)
Label 2 (10:3)
Grade of pipe (10.3)
Process|of manufacture (10.3)
Hydrostptic test pressure (10.3)

10.6.2 Group 4

two yellow and tvwo yellow

L80 13Cr red one brown +| one red|one brown

one yellow and ofe yellow

C90 purple — onelpurple
€95 brown — one{brown
T95 silver — ong silver
P110 white — ong white
Q125 orange — onelorange

10.7.2 For special clearance couplings, injaddition to
the described marking, a black band shall |pe painted
around the centre of the coupling.

10.8 Thread marking — All groups

In addition t@ the placement réguired as above for the Casing (short, round-thread) CSG

other group$, the following. paint-stencilled markings )

are required jn the followihgsequence: Casing (long, round-thread) LCSG
Manufagturer's_name or mark (10.3) Casing (buttress-thread) BCSG
Additionfal matkings (10.3) Casing (extreme-line) XCSG
Referencé-tp this International Standard Tubing (non-upset) TBG
(S0 119507 o Tubing (external-upset) UP TBG
Symbol UF (10.3) g arupse
Label 1 (10.3) Tubing (integral-joint) IJ TBG
Label 2 . (10.3) Pipe threaded by a threader other than the original
Grade of pipe (10.3) pipe manufacturer shall be identified by die stamp or
Hydrostatic test pressure (10.3) paint stencil consistent with 10.1 and 10.4 adjacent to

10.7 Colour code identification — All groups
10.7.1 In addition to the required markings as speci-

fied above, each length of casing and tubing shall be
colour coded as follows.
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EXAMPLE

Label 1: 7 casing threaded with 8 round long threads
by a threader shall be marked:
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AB CO ISO 11960 7 LCSG

The threader shall also mark on the body of the pipe
the hydrostatic test pressure if higher than the stan-
dard test pressure (see 10.3). No other markings shall
be applied to the body of the pipe by the threader. The
markings applied to the body of the pipe by the orig-
inal pipe manufacturer shall not be removed or al-
tered. Additional markings adjacent to the threads re-
guested by the purchaser or desired by the threader
are not prohibited.

NOTE 19 Use of the characters ISO 10422 to identify or
certify that threads on tubular goods comply with

ISO 11960:1996(E)

NOTES

20 If bare pipe or specially coated pipe is desired, the pur-
chase order should so state. For special coatings, the pur-
chase order should state further whether the coating is to
be applied to the full length or whether a certain specific
distance from the end is to be left uncoated. Unless other-
wise specified, such bare ends are commonly given a coat-
ing with oil for protection in transit.

21 13 % Cr tubular sections have shown a tendency to-
wards localized pitting corrosion when stored in moist en-
vironments. Special precautions during coating, shipping
and storage are worthwhile.

11.1.2 By agreement between interested parties,

ISO 10422 is not permitted.

10.9 Triangle make-up marking

For casing|delivered threaded and coupled, the follow-
ing is applicable:

— buttreps shall be marked with a make-up triangle
or paiht band as referenced in figure 3 and as
specifled in ISO 10422;

— round|thread in grades H40, J55 and K55 in sizes
406,40 mm and larger shall be marked with a
makeup triangle as referenced in figure 1 and as
specified in ISO 10422.

10.10 Pipe processor markings — All groups

Pipe heat freated by a processor other than the_orig-
inal pipe manufacturer shall be marked as stipulated in
10.1 to 10}7. The processor shall remove any identity
which is fot indicative of the new condition of the
product ag a result of heat treating (iei prior grade
identity, orjiginal pipe manufacturer's fname or logo).

10.11 Alternate drift casing markings — All
groups

Casing whpich has_been drift tested utilizing the
alternate drift mandrels described in 7.9 shall be paint
stencilled yith thefollowing:

ALTERNATE DRIFT TESTED

protective coatings, internal and external,

quired for pipe long-term storage t&) pr
corrosion, especially when stored-in a
vironment.

The coating shall be appliédyat the m
premises — or in the viginity of the m
premises — as soongas is physically p

may be re-
btect against
marine en-

pnufacturer's
bnufacturer's
ossible after

manufacture of the tlbular goods.
The following points shall be adhered to.

a) The protection shall be effective agaipst corrosion
in a<mafine environment during the long-term
storage period defined by the interdsted parties;
minor surface discoloration shall be agceptable.

b}~ There shall be no need for removal df the protec-
tive coating before the running of the tubular sec-
tions.

c) Correct application of the coating is essential and
the following parameters shall be assessed:

— dryness of the pipe;
— cleanliness of the pipe;
— temperature at application;

— thickness of the coating film.

11.2 Thread protectors

11.2.1 General

The operative performing the threading s
ternal and internal thread protectors of
material and mechanical strength to prote

nall apply ex-
such design,
ct the thread

11 Coating and protection

11.1 Coatings — All groups

11.1.1 Unless otherwise specified, pipe and coup-
lings shall be given an external coating for protection
from rust while in transit and during a storage period
of at least three months. An attempt should be made
to make these coatings smooth, hard to the touch,
and with minimum sags.

=l ol £ 4l M £ ] 1
arid i Ur e pipe 1O UdlTiaye uriuacet

normal han-

dling and transportation. External thread protectors
shall cover the full length of the thread on the pipe
and internal thread protectors shall cover the equiv-
alent total pipe thread length of the internal thread.
Thread protectors shall be of such design and material
to inhibit infiltration of dust and water to the threads
during transportation and normal storage period. Nor-
mal storage period shall be considered as approxi-
mately one year. The thread forms in protectors shall
be such that the product threads are not damaged by
the protectors. Thread protectors are not required for
pup-joints and connectors provided they be packaged
in a manner that protects the threads.
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11.2.2 Material

Protector material shall contain no compounds
capable of causing corrosion or promoting adherence
of the protectors to the threads and shall be suitable
for service temperatures from — 46 °C to + 66 °C.

11.2.3 Special group 2 (grade L80, types 9Cr and
13Cr)

Bare steel thread protectors shall not be used on
grade L80, types 9Cr and 13Cr tubular goods.

11.2.4 Driftable thread protectors

©{SO

12.3 Groups 1,2 and 3

A record of mill control tests shall be made available
to the purchaser.

12.4 Retention of records

Tests and inspections requiring retention of records in
this International Standard are shown in table 39. Such
records shall be retained by the manufacturer and
shall be available to the purchaser on request for a
period of three years after the date of purchase from
the manufacturer.

By agreement between interested parties, open-
ended, driffable protectors may be supplied. The
thread compound shall cover the entire thread and

12 Docu

121 Ce

The manuf
chaser, fur
compliance
factured, s4
ance with

found to me

Where addi
results of n
in the purch

of the connection.

ents

fication

cturer shall, upon request by the pur-
nish to the purchaser a certificate of
stating that the material has been manu-
mpled, tested and inspected in accord-
his International Standard and has been
et the requirements.

ional information is required, including the
echanical testing, SR15 shall be specified
ase order.

12.2 Certification requirements — Group 4

A certificati
for all pipe
This shall in
this Interna
special proV
purchase or

bn shall be provided by thg-manufacturer
shipped meeting group/4-requirements.
clude the results of all the tests required in
jonal Standard for group 4 and any other
isions as required-by-the purchaser on the
der.

Table 39 — Retention of records

Requirement Reference

Chemical properties

heat analysis 9.21"

product analysis 9.2)2
Mechanical properties

tensile tests 6.2.1 anf 9.8.2

control tests 9.111

impact tests 6.2.3.4,p.3.3.4

couplings 8,4

hardness tests
hardenability test

6.2.7,6.2.8,4.2.9,9.3.33

(group 2 — C90 and T95) 6.2.10, $.3.2.4
Hydrostatic tests

tester recorder charts 9.41

testing 9.411

Manufacturer certification

results of all required tests
(group 4) 122

sulfide stress cracking test
(group 2 — C90 and T95)

calibration

6.2.13(9.8.6

varigus
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Annex A
(normative)

Dimensions and end finish

Tables A.1 to A.3 give, for pipes covered by this International Standard, the possible sizes, masses, wall thick-
nesses, grades and applicable end finishes.

Table A.1 — ISO casing list — Size, mass, wall thickness, grade and applicable end finish

Labels Outside | Nominal' 2 Wall Type of end finish®
diameter, | mass of thr_eads thickness, Grade
1 2 D and couplings t
J55 L80 C9pA.

mm kg/m mm H40 K55 C95 N80 T954 P110 Q1254
4-1/2 95 | 114,30 14,14 5,21 PS PS — — — — —
4-1/2 | 195 | 114,30 15,63 5,69 — PS B — - — —| —
4-1/2 | 1116 | 114,30 17,26 6,35 — PSLB P LB R LB P LB P LB —
4-1/2 | 135 | 114,30 20,09 7,37 — — P LB P LB P LB P LB —
4-1/2 | 191 114,30 22,47 8,56 — — =X —_ — P LB P LB
5 15 | 127,00 17,11 5,69 — PS — — — — —
5 13 127,00 19,35 6,43 —_ PSLB — — —_ — —_
5 15 127,00 22,32 7,52 — PSLBE | P LBE | P LBE | P LBE | P LBE -
5 18 127,00 26,79 9,19 — — PLBE | PLBE | PLBE | P LBE | P LBE
5 214 | 127,00 31,85 11,10 — — P LB P LB P LB P LB P LB
5 232 | 127,00 34,53 12,14 € — P LB P LB P LB P LB P LB
5 241 127,00 35,86 12,70 - — P LB P LB P LB P LB P LB
5-1/2 | 14 139,70 20,83 6,20 PS PS — — — — —
5-1/2 | 195 | 139,70 23,07 6,98 —_ PSLBE — — — — —_—
5-1/2 | 17 139,70 25,30 7.72 — PSLBE | P LBE | P LBE | P LBE | P LBE —_
5-1/2 | 20 139,70 29,76 9,17 — — P LBE | P LBE P LBE | P LBE —
5-1/2 | 23 139,70 34,28 10,54 — — PLBE | PLBE | PLBE | P LBE | P LBE
5-1/2 | 26|18 | 139,70 39;88 12,70 — — — — P — —
5-1/2 | 29}7 | 139,70 44,20 14,27 — — — — P — —
5-1/2 | 32|6 | 139,70 48,51 15,86 — — — — P — —
5-1/2 | 353 | 139,70 52,53 17,45 — — — — P — —
5-1/2 | 38 139,70 56,55 19,05 — — — — P — —
5-1/2 | 40}5C} 139,70 60,27 20,62 — — — — P — —
5-1/2 | 43,1 139,70 64,14 22,23 — — — — P — —
6-5/8 | 20 168,28 29,76 7,32 PS PSLB — — — — —
6-5/8 | 24 168,28 35,72 8,94 — PSLBE | P LBE | P LBE P LBE | P LBE —
6-5/8 | 28 168,28 41,67 10,59 — — P LBE | P LBE | P LBE P LBE —
6-5/8 | 32 168,28 47,62 12,06 — — PLBE | PLBE | PLBE | PLBE | P LBE
7 17 177,80 25,30 5,87 PS — — — — — —
7 20 177,80 29,76 6,91 PS PS — — — — —
7 23 177,80 34,23 8,05 — PSLBE | P LBE | P LBE | P LBE — —
7 26 177,80 38,69 9,19 — PSLBE P LBE | P LBE P LBE | P LBE —_
7 29 177,80 43,16 10,36 — — P LBE | P LBE | P LBE P LBE —
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Table A.1 (continued)
Labels Outside | Nominal"2 | Wall Type of end finish”
diameter, | mass of thl:eads thickness, Grade
1 2 D and couplings t
J55 L80 coo¥

mm kg/m mm H40 K55 C95 N80 T954 P110 Q1254
7 32 | 177,80 47,62 11,51 — - PLBE | P LBE | P LBE | P LBE —
7 35 | 177.80 52,09 12,65 — — PLBE | PLBE | PLBE | P LBE | P LBE
7 38 | 177.80 56,55 13,72 — — PLBE | PLBE | PLBE | P LBE | P LBE
7 42,7 | 177.80 63,54 15,86 — — — — P — —
7 46, f—T—177.86 69,65 A4S £ —
7 50, 177,80 74,56 19,05 —_ —_ — — P - —
7 53,6 | 177.80 79,77 20,62 — —_— — — P — —
7 57, 177,80 84,97 22,23 —_ —_ — — P — —
7-5/8 | 24 193,70 35,72 7,62 PS _ — — — — —
7-5/8 | 26,4 | 193,70 39,29 8,33 — PSLBE | P LBE | P LBE~{ P LBE — —
7-5/8 | 29,F | 193,70 44,20 9,62 —_ —_ P LBE P LBE P LBE P LBH —
7-5/8 | 33,J | 193,70 50,15 10,92 — — P LBE | P<LBE | P LBE | P LBH —
7-5/8 | 39 193,70 58,04 12,70 — — P LBE¢) P LBE | P LBE | P LB | P LBE
7-5/8 | 42,8 1 193,70 63,69 14,27 _ — P LB P LB P LB P LB P LB
7-5/8 | 45,8 | 193,70 67,41 15,11 — — RNLB P LB P LB P LB P LB
7-5/8 | 47| 193,70 70,09 15,86 — — P LB P LB P LB P LB P LB
7-5/8 | 51, | 193,70 76,19 17,45 —_ - — — P — —
7-5/8 | 55B | 193,70 82,30 19,05 —_ \w — — P — —
7-3/4 | 46 |1 196,90 68,60 15,11 —_ — P P P P P
858 | 24| | 219,10 35,72 671 | . — | Ps — — — — —
8-5/8 | 28 219,10 41,67 7,72 PS —_ — — — — —_—
8-5/8 | 32 219,10 47,62 8,94 PS PSLBE — —_ — — —
8-5/8 | 36 219,10 53,57 1016 — PSLBE | P LBE P LBE P LBE — —
8-5/8 | 40 219,10 59,53 11,43 — — P LBE | P LBE | P LBE | P LBH —
8-5/8 | 44 219,10 65,48 12,70 — — P LBE | PLBE | P LBE | P LBf —
8-5/8 | 49 219,10 72(92 14,15 — — P LBE P LBE P LBE P LBH P LBE
9-5/8 | 323 | 244,50 48,07 7,92 PS — — — — — —
9-5/8 | 36 244,50 53,57 8,94 PS PSLB — — — — —
9-5/8 | 40 244,50 59,53 10,03 -— PSLBE P LBE P LBE P LBE — —
9-5/8 | 436 | 244,50 64,74 11,05 —_ — P LBE P LBE P LBE P LBE —
9-5/8 | 47 244,50 69,94 11,99 — — P LBE P LBE P LBE P LBE P LBE
9-5/8 | 53, 244-60 79.62 13,84 —_— == P IBE I PIRBE I P IRE 1 DIBF | P LBE
9-5/8 | 58,4 | 244,50 86,91 15,11 — — P LB P LB P LB P LB P LB
9-5/8 | 59,4 | 244,50 88,40 15,47 —_ — — — P —_ —_
9-5/8 | 64,9 | 244,50 96,58 17,07 — — — — P —_— —
9-5/8 | 70,3 | 244,50 104,62 18,64 — — —_ — P — —
9-5/8 | 75,6 | 244,50 112,51 20,24 — —_ — — P —_— —_
10-3/4| 32,75 273,10 48,74 7.09 PS —_ — — — — —
10-3/4| 40,5 | 273,10 60,27 8,89 PS PS B — — — —_ —
10-3/4| 45,5 | 273,10 67,71 10,16 — PS BE — — —_— — —
10-3/4] 51 273,10 75,90 11,43 — PS BE PS BE PS BE PS BE PS BE —
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Table A.1 (concluded)

ISO 11960:1996(E)

Labels Outside | Nominal' ? Wall Type of end finish?
diameter, | mass of thl:eads thickness, Grade
1 2 D and couplings t
J55 L80 Co0%

mm kg/m mm H40 K55 C95 N80 T95% P110 Q1254
10-3/4| 55,5 | 273,10 82,59 12,57 — — PS BE | PS BE | PS BE | PS BE —_
10-3/4| 60,7 | 273,10 90,33 13,84 — —_ — —_ PS BE | PS BE | PS BE
10-3/4| 65,7 | 273,10 97,77 15,11 — — — — PS B PS B PS B
10-3/4) 73,2 | 273,10 108,93 17,07 — — —_ —_ P — —
10-3/4| 79,21 27310 117,86 18 64 — — — — p — —
10-3/4| 8%,3 | 273,10 126,94 20,24 — — — — P — —
11-3/4| 41 298,50 62,50 8,46 | PS — — —_ — — —
11-3/4| 4] 298,50 69,94 9,62 — PS B — — — — —
11-3/4| 54 298,50 80,36 11,05 —_ PS B — — AN — —
11-3/4| 6 298,50 89,29 12,42 — PS B PS B PS B PS B PS H PS B
11-3/4| 6 298,50 96,73 13,56 - — P P P P P
11-3/4 298,50 105,66 14,78 — —_ P P P P P
13-3/8| 48 339,70 71,43 8,38 | PS — — — —_ _ —_
13-3/8| 54,5 | 339,70 81,10 9,65 —_ PS B > — — —_— —
13-3/8] 6 339,70 90,78 10,92 — PS B — — — — —
13-3/8| 68 339,70 101,20 12,19 — PS B PS B PS B PS B PS B —
13-3/8| 72 339,70 107,15 13,06 — XS PS B PS B PS B PS B PS B
16 6% 406,40 96,73 952 | PS —_ — — — — —
16 7% 406,40 111,61 11,13 — PS B — — — - —
16 84 406,40 125,01 12,57 N PS B — — — — —_
16 109 406,40 162,21 16,66 — P P P P P P
18-5/8| 8,5 | 473,00 130,21 11,05 | PS PS B — — — —] —
20 94 508,00 139,89 11,13 | PSL PSLB — — — — —
20 10,5 | 508,00 158,49 12,70 —_ PSLB — — — — —
20 138 508,00 197,93 16,13 —_— PSLB — — — —] —

1) Nomingl masses of threads and‘couplings are shown for information only.

2) The dehsities of martensitic chromium steels (L80 types 9Cr and 13Cr) are different from carbon steels. The masses sHown are there-
fore not accurate for martensitic chromium steels. A mass correction factor of 0,989 may be used.

3) P = pldin-end, S =,short, round-thread, L = long, round-thread, B = buttress-thread, E = extreme-line.

g?'de(?rade 90, T95 and/Q125 casing shall be furnished in sizes, masses and wall thicknesses listed above or as shown op the purchase

Table A.2 — ISO plain-end casing liner list

Labels

Outside diameter

Plain-end mass

Wall thickness

Grade

1 2 mm kg/m mm
3-1/2 9,91 88,90 14,76 J 7,34

4 11,34 101,60 16,89 J 7.26
4-1/2 13,04 114,30 19,42 J 7,37

5 17,93 127,00 26,71 J 9,19
5-1/2 19,81 139,70 29,51 J 9,17
6-5/8 27,65 168,28 41,18 J 10,59
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Table A.3 — ISO tubing list — Size, mass, wall thickness, grade and applicable end finish
Labels" Nominal masses® Type of end finish®
Non- | External-
1 2a 2b 2¢ Outsid et upset Wall
diams;teer, 1::asads threads ln.toeig;al thickness, Grade
D and and y t
couplings| couplings

mm kg/m kg/m kg/m mm H40 Js5 L80 N80 c90¥ | T95% | P110
1,0501 1,141 1,2 — 26,671 1,70 1,79 — 2,87 | PNU [ PNU | PNU | PNU | PNU | PNU —
1,050 1,48] 1,54 — 26,67 2,20 2,29 — 3N |PUIPU|PU|PU|PUI|PU]|PU
1,315 1,7 18 | 172 1 3340 2.53 2.68 2.56 338 | PNUI | PNUI | PNUI| PNULL BPNULL PNUI —
1,315 219| 2,24 — 33,40 | 3,26 3,33 — 455 |P U |JPU|PUIPU|PUJNBlUI|PU
1,660, — — 121 42,16 —_— —_ 3,13 3181 P 11 P | — — B — o
1,660| 2,3 24 |1 233 | 4216 3,42 3,57 3,47 3,66 | PNUI | PNUI | PNUI | PNUIGRPNUI | PINUI —
1,660 3,03| 3,07 — 42,16 4,51 4,57 — 48 | P U P U|P U |PNWIPUIPIUIP U
1,900 — — | 24 48,26 —_ 3,57 318 | P I[P | — — — — —
1,9001 2,79 2,9 | 2,76 | 48,26 4,09 32 1 411 3,68 | PNUI'L PNUIT PNUN T PNUL T PNUL L PNUL L —
1,900| 3,65 73| — 48,26 | 5,43 — 508 | PU|PUFKPU]|PU]|PU]|PIU|P U
1,900 4,43 — — 48,26 | 6,58 —_ — 6,35 — — P — P P —
1,900 514 — — 48,26 | 7,66 —_ — 7,62 — —_ P —_ P P —
2,063] —|| — |325]| 5240 — — | 484 | 396 | P[P I|P I[P I|P 1|P|l 1| —
2,083, — —_— —_ 52,40 — — — 572 @ P P P P P P
2-3/8| 4 — — 60,33 5,95 —_ — 4,24 | PN PN PN PN PN PN —
2-3/8| 46| 4,7 —_ 60,33| 6,85 6,99 —_ 4,83 | PNU | PNU | PNU [ PNU | PNU | PNU | PNU
2-3/8 | 5,8 595 — 60,33 | 8,63 8,85 -~ 6,45 — — PNU [ PNU | PNU | PNU | PNU
2-3/8| 6,6 — — 60,33 9.82 — ~a 7.49 — — P — P P —
2-3/8 | 7.39f 7,45 — 60,33| 10,94 | 11,09 — 8,53 — — P U — P U]PlU —
2-7/81 6,4 6,5 — 73,03 9,62 9,67 — 549 | PNU | PNU [ PNU | PNU | PNU | PNU | PNU
2-7/81 78| 7.9 — 73,03 11,61 11,76 — 7,01 — — PNU | PNU [ PNU [ PNU | PNU
2-7/8 | 8,6 8,7 —_ 73,031 1280 | 12,95 — 7.82 — — PNU | PNU [ PNU | PNU | PNU
2-7/8 | 9,39| 9,45 — 73,034M3,91 | 14,06 —_ 8,64 — — P U — P U]|PIU —
2-7/8 110,5 — — 73,03.| 15,63 —_ —_ 9,96 — — P — P P —
2-7/8 111,56 — —_ ¥3,031 17,11 —_ — 11,18 — — P —_ P P —
312 7.7 — ~ 88,90 11,46 — —_ 549 | PN PN PN PN PN PIN —
3121 9.2 93 — 88,90 13,69 | 13,84 —_ 6,45 | PNU | PNU | PNU | PNU | PNU | PRU | PNU
3-1/2 110,2 — —_ 88,90 | 15,18 — — 7,34 | PN PN PN PN PN PN —
3-1/2 12,7 [|1295] — 88,90 1890 | 19,27 — 9,53 — — PNU | PNU | PNU | PNU | PNU
3-1/2 (14,3 — — 88,90 21,28 —_ —_ 10,92 — — P — P P —
3-1/2 115,5 — — 88,90 | 23,07 — — 12,09 — — P — P P —
3-1/2 117 — — 88,90 | 25,30 — — 13,46 — — P — P p _
4 9,5 — — |[101,60] 14,14 — — 5,74 | PN PN PN PN PN PN ——
4 — [N — (101,60 — 16,37 —_— 665 | P U|PUPU|[PU|PU]|PU —
4 13,2 — — [101,60] 19,64 — —_— 8,38 —_ — P — p P —
4 16,1 — — [101,60] 23,96 — —_ 10,54 — — P —_— P P —
4 18,9 — — 101,601 28,13 — —_ 12,70 — _ P —_ P P —
4 22,2 —_ — [101,60| 33,04 — — 15,49 — — P — P P —
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Table A.3 (concluded)

ISO 11960:1996(E)

Labels" Nominal masses? * Type of end finish?
Non- | External-
! 2 2 2 d(i)aur:lseig(:, tlt:l?esaet;s t:rpes:;s Integral thi::l::lelss. Grade
D and and joint t
couplings| couplings
mm kg/m kg/m kg/m mm H40 J55 L80 N80 c90¥ | T95% | P110

4-1/2 112,6 112,75 — |114,30| 18,75 | 18,97 —_ 6,88 [ PNU | PNU | PNU | PNU | PNU | PNU —
4-1/2 [ 15,2 — — 1114,30 | 22,62 — — 8,56 — — P — P PN —
4-1/2 117 —_ — 114,30 | 25,30 — — 9,65 — _— P —_ P P —_
4-1/2 118,9 = — 1430728713 — — 10,92 — — P — P —_
4-1/2 1215 — — 1114,30| 32,00 — —_ 12,70 — — P —_ P P —
4-1/2 | 23,7 — — 114,30 35,27 — _ 14,22 — — P — P P —
4-1/2 126,1 — — (114,30 38,84 — —_ 16,00 — — P — P P —
5 15 —_ — 127,00} 22,32 — _ 7,52 | PN PN PN PN PN PN PN
5 18 —_ — |127,00| 26,79 — — 9,19 | PN PN PN PN PN PN PN
5 21,4 — — |127,00] 31,85 —_ — 11,70 | PN PN PN PN PN PN PN
5 23,2 — — (127,00 | 34,53 — — 12,74 | PN PN PN PN PN PN PN
5 241 — — 1127,00| 35,86 — — 12,70 | PN PN PN PN PN PN PN
5-1/2 115,9 —_ — [139,70| 23,07 — — 6,99 | PN PN PN PN PN PN PN
5-1/2 {17 — — [139,70| 25,30 — —_ 7,72 | PN PN PN PN PN PN PN
5-1/2 {20 —_ — 139,70 | 29,76 — — 9,17 (7PN PN PN PN PN PN PN
5-1/2 |23 — — [139,70| 34,23 — — 10,54>| PN PN PN PN PN N PN
7 23 — — 1177,80| 34,23 — — 8,05 | PN PN PN PN PN PN PN

7 26 —_ — |[177,80] 38,69 — - 9,19 | PN PN PN PN PN PN PN
7 29 —_ — 1177,80| 43,16 — — 10,36 | PN PN PN PN PN N PN
7 32 - — (177,80} 47,62 — — 11,51 | PN PN PN PN PN BN PN
7 35 — — 1177,80| 52,09 — — 12,65 | PN PN PN PN PN PN PN
7 38 — — |177,80| 56,55 — — 13,72 | PN PN PN PN PN PN PN
1) Labels: Pa = non-upset threaded and cotpted;

Pb = external-upset threaded-and coupled;
Pc = integral joint.

2) Nomina| masses of threads apd eotUplings are shown for information only.

3) The densities of martensitic shromium steels (L80 types 9Cr and 13Cr) are different from carbon steels. The masses shdwn are there-
fore not acqurate for martensitic\Chromium steels. A mass correction factor of 0,989 may be used.

4) P = plajn end, N = noprupset threads and couplings, U = external-upset threads and couplings, | = integral joint. Non-Upset tubing is
2\éiilalialgswi h regular cQuplings or special bevel couplings. External-upset tubing is available with regular, special bevel or spqcial clearance
5) F()Srade R0 and T95 tubing shall be furnished in sizes, masses and wall thicknesses as listed above or as shown on the purchase order.
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Annex B
(normative)

Supplementary requirements

© SO

This annex
that may be
requiremen
order.

B.1 SRi

aescribes suppiementary requirements
agreed between interested parties. These
s apply only when stated on the purchase

Suppiementary non-destructive

inspecticIT for grades H40, J55, K55 and

N8O (N,

The specifig
imperfectio
specified W
fective wall
wall thickne

These impe
. shall be giv

and T)

d casing and tubing shall be inspected for
s that are greater than 12,5 % of the
all thickness or which reduce the net ef-
thickness below 87,5 % of the specified
SS.

rfections shall be considered defects and
bn a disposition in accordance with 9.7.12.

The inspectjon(s) including forged upsets shall be per-

formed to t
grades N80

B.2 SR2
inspecti
L80 and

The specifiq
imperfectio
fied wall th
wall thickn
thickness.

defects and
with 9.7.12
sets, shall

ments statg

he minimum requirements stated in 9.7 for
type Q, L80 and C95.

Supplementary non-destructive
n for grades H40, J55, K55, N80,
£95

d casing and tubing shall-be inspected for
hs that are greater.than 5 % of the speci-
ckness or whichCreduce the net effective
bss below 875 % of the specified wall
hese imperféctions shall be considered
shall begiven a disposition in accordance
. The <dnspection(s), including forged up-
be ,performed to the minimum require-
drin 9.7 for grade P110.

Wil _an ouiside diameter and mside di
length as specified on the purchase aerdef
ling blanks shall be provided fully, machi
manufacturer only when specified ‘on th
order.

SR9.3 Dimensionallimitation

For fully machined«coupling blanks, the t
the outside diafneter shall be +g'38 mm,

erance on the inside diameter shall be _g

less otherwise agreed upon between

nartisg
MG UGS,

Coupling blanks ordered with as-rolled ot
eter surface shall have an outside diamet

+ 3,18

of £ 1 %, but not greater than ™ 159 MM.

SR9.4 Imperfections

Coupling blanks that will not be fully m
either the manufacturer or the purchaser
spected and meet the same requirements
couplings. Coupling blanks that will be ful

hmeter and
. The coup-
hed by the
e purchase

blerance on
and the tol-

38 mm, un-

interested

tside diam-
br tolerance

achined by
shall be in-
as finished
v machined

by either the manufacturer or the purchasgr may have

imperfections on the as-rolled surface; h
machined surface shall meet the surfacd
criteria of 8.13 and be to the specified dim

SR9.5 Marking

wever, the
inspection
BNsions.

B.3 SR9: Coupling blanks — Group 4

only

SR9.1 Definition

Coupling blanks are coupling material produced to the
requirements of this International Standard and pro-
vided to the purchaser in an unthreaded condition.

SR9.2 Coupling blank size

Coupling blank dimensions shall be adequate to yield a
fully machined cylinder with uniform wall thickness
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Attcoupiing bfanks meeting the requirements of SR9

shall be marked “Q125-SR9".

B.4 SR10: Upset casing — Group 4 only

SR10.1 Dimensions

Q125 grade casing shall be provided
end(s). Dimensions of the upset, if

with upset
other than

extreme-line (including tolerances), shall be specified

on the purchase order.
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