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

Commission
International

Draft Internd
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o Partl:
o Part2:
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Annexes B,

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part-3.

tional Standards adopted by the technical committees are circulated to the member bodies
1S an International Standard requires approval by at least 75 % of the member bedies casting

Standard ISO 3183 was prepared by Technical Committee ISO/TC 67y Materials and equi

nd natural gas industries, Subcommittee SC 1, Line pipe.

th the other parts, this part of ISO 3183 cancels and replaces SO 3183:1980, which
bvised.

nsists of the following parts, under the general title Petroleum and natural gas industries —
— Technical delivery conditions:

Pipes of requirement class A
Pipes of requirement class B
Pipes of requirement class C

C and D form a normative part of this part of ISO 3183. Annex A is for information only.

for voting.
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Introduction

In the preparation of ISO 3183, the committee responsible was unanimous in seeking to avoid specifying the quality
level of line pipe to be used for a particular application. However, the committee recognized that there are several
broad quality levels commonly used, and has differentiated between these quality levels as follows.

Firstly, the need was recognized to provide a basic quality level which corresponds to that specified in

ANSI/API

Secondly
concernin|
pipelines.
ISO 3183

Thirdly, th
temperaty
requiremsq

For tough
avoidance
requiremg

The Char
accordan
rich gas
case.

It is the
whether t
enhanced

For pipes
because ¢

The seled
service ¢
therefore
applicatio

NOTE
of applicat

5L [2]. This is designated requirement class A and is considered in ISO 3183-1.

many purchasers impose requirements different from or additional to the basic standard,
g toughness and non-destructive testing. This approach is common, for example, for
Such overall enhanced requirements are addressed in requirement class B’*and are c
2.

ere are certain particularly demanding applications, such as sour service, offshore servi
re service, where very stringent requirements are imposed. Such’/requirements are
nt class C and are considered in this part of ISO 3183.

ness properties, 1SO 3183-3 offers a choice of requirement-modules which correspond to
of either brittle fracture or long-running shear fracture, The drop-weight tear test is p)
nt modules which are considered typical for gas lines.

Dy energy requirements to avoid long-running shearifracture have been derived from establi
e with EPRG recommendations [3] for pipelines.transporting lean, dry natural gas. It is reg
r two-phase fluids may require enhanced toughness properties which can only be determi

esponsibility of the designer to selectithe appropriate toughness requirement module af
he specified energy requirements~suffice for the intended application or whether the use
toughness properties and/or the-use of mechanical crack arrestors is necessary.

of this requirement class_C, )a weld efficiency factor of 1,0 may be used in pipeline design
f the conditions specified\for the manufacture of the pipes and for the testing of the seam wel
bnditions, the desigh code and any statutory requirements should all be taken into consid

.

This part.of ISO 3183 combines a wide range of product types, dimensions and technical restrictions.
on/thé absence of a single international pipeline design standard has resulted in differing nation

imposing ¢

for instance
fransmission
bnsidered in

e, and low-
reflected in

concepts for
art of those

shed data in
ognized that
hed case by

d to decide
of pipe with

calculations
ls.

tion of the requirement class depends on many factors. The properties of the fluid to be conveyed, the

eration. It is

the ultimate¢responsibility of the user to select the appropriate requirement class for the intended

n some areas
al regulations
be necessary

onflicting requirements on users, thus making technical harmonization difficult. Consequently, it may

o100

t of ISO 3183

to amend certaintregtirementsofthispartof

+ iaf H ' LAl H al L1 +ha
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remains the basic reference document and such amendments should be specified at the time of enquiry and order. (See for

example th

e note t0 8.2.3.3.1.)

The steel names used in this part of ISO 3183 do not comply with the regulations given in ISO/TR 4949 [1] for the
formation of steel names. They have been established using the principle agreed between ISO/TC 67/SC 1 and
ECISS/TC 29/SC 2 for the International Standard ISO 3183, and for the European Standard EN 10208, in order to
avoid misunderstandings which could arise from different steel names for the same grade.
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Petroleum and natural gas industries — Steel pipe for pipelines —
Technical delivery conditions —

Part 3:
Pipes of requirement class C

1 Scop

1%

This part|of 1SO 3183 specifies the technical delivery conditions for unalloyed and alloyed (except stainless)
seamless| and welded steel pipes. It includes requirements overall more stringent than those |[specified in
ISO 3183{1 and ISO 3183-2 [4]. This part of ISO 3183 applies to pipes that arexnormally used for the fransmission
of combugtible fluids under particularly arduous conditions, such as offshete service, low tempergture service
and/or souir service (see 3.5).

This part of ISO 3183 is not suitable for cast steel pipes.

2 Normptive references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this Interpational Standard. For dated references,~subsequent amendments to, or revisions of, gny of these
publicatiopns do not apply. However, parties to.agreements based on this part of ISO 3183 are erjcouraged to
investigate the possibility of applying the mast(recent editions of the normative documents indicateql below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain fegisters of currently valid International Standards.

ISO 148:1983, Steel — Charpy impact.test (V-notch).

ISO 377:1997, Steel and steel products — Location and preparation of samples and test pieces fof mechanical
testing.

ISO 404:1992, Steel and-steel products — General technical delivery requirements.
ISO 1027|1983, Radiographic image quality indicators for non-destructive testing — Principles and identification.

ISO 2566{1:1984, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels.

ISO 3183-1:1996, Petroleum and natural gas industries — Steel pipe for pipelines — Technical delivery
conditions — Part 1: Pipes of requirement class A.

ISO 4885:1996, Ferrous products — Heat treatments — Vocabulary.

ISO 4948-1:1982, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based on
chemical composition.

ISO 4948-2:1982, Steels — Classification — Part 2: Classification of steels into unalloyed and alloy steels according
to main quality classes and main property or application characteristics.

ISO 6507-1:1982, Metallic materials — Hardness test — Vickers test — Part 1: HV 5 to HV 10.
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ISO 6508:1986, Metallic materials — Hardness test — Rockwell test (scales A-B-C-D-E-F-G-H-K).
ISO 6892:1984, Metallic materials — Tensile testing.
ISO 6929:1987, Steel products — Definitions and classification.

ISO 7438:1985, Metallic materials — Bend test.

©1SO

ISO 7539-2:1989, Corrosion of metals and alloys — Stress corrosion testing — Part 2: Preparation and use of bent-

beam specimens.

ISO 8492:1

ISO 8501-1:11988, Preparation of steel substrates before application of paints and related prodiicts
assessment|of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel subs
of steel subgtrates after overall removal of previous coatings.

ISO 9303:1989, Seamless and welded (except submerged arc-welded) steel tubes for-pressure purpos
peripheral uftrasonic testing for the detection of longitudinal imperfections.

ISO 9304:1989, Seamless and welded (except submerged arc-welded) steel tubes-for pressure purpose
current testipg for the detection of imperfections.

ISO 9305:1989, Seamless steel tubes for pressure purposes — Full perighéral ultrasonic testing for the d
transverse imperfections.

ISO 9402:1989, Seamless and welded (except submerged arc-welded) steel tubes for pressure purpos
peripheral magnetic transducer/flux leakage testing of ferromagnetic steel tubes for the detection of Id
imperfectio

ISO 9598:1989, Seamless steel tubes for pressure purposes — Full peripheral magnetic transducer/flu
testing of sepmless ferromagnetic steel tubes for the déetection of transverse imperfections.

ISO 9764:1989, Electric resistance and induction welded steel tubes for pressure purposes — Ultrasonia
the weld segm for the detection of longitudinal imperfections.

— Visual
frates and

es — Full

s — Eddy

ptection of

es — Full
bngitudinal

X leakage

testing of

ISO 9765:1990, Submerged arc-welded'steel tubes for pressure purposes — Ultrasonic testing of the weldl seam for

the detection of longitudinal and/or transverse imperfections.

ISO 10124:1994, Seamless and.-“welded (except submerged arc-welded) steel tubes for pressure pu
Ultrasonic tgsting for the detection of laminar imperfections.

ISO 10543:1993, Seamless and hot stretch-reduced welded steel tubes for pressure purposes — Full
ultrasonic thfckness-testing.

ISO 10474:1991, Steel and steel products — Inspection documents.

rposes —

peripheral

ISO 11484:1994, Steel tubes for pressure purposes — Qualification and certification of non-destructi

(NDT) personnel.

ve testing

ISO 11496:1993, Seamless and welded steel tubes for pressure purposes — Ultrasonic testing of tube ends for the

detection of laminar imperfections.

ISO 12094:1994, Welded steel tubes for pressure purposes — Ultrasonic testing for the detection of laminar

imperfections in strip/plates used in the manufacture of welded tubes.

ISO 12096:1996, Submerged arc-welded steel tubes for pressure purposes — Radiographic testing of longitudinal

and spiral welds for the detection of imperfections.

ISO 12135:1996, Metallic materials — Unified method of test for the determination of quasistatic fracture toughness.
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ISO 13663:1995, Welded steel tubes for pressure purposes — Ultrasonic testing of the area adjacent to the weld
seam for the detection of laminar imperfections.

ISO 13664:1997, Magnetic particle inspection of tube ends of seamless and welded ferromagnetic steel tubes for
the detection of laminar imperfections.

ISO 13665:1997, Magnetic particle inspection of the tube body of seamless and welded ferromagnetic steel tubes
for the detection of surface imperfections.

ISO 14284:1996, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition.

ANSI/ AP| RP 5L3:1996, Recommended practice for conducting drop-weight tear tests on line pipe.

ASME Sert. 1X:1995, ASME Boiler and pressure vessel code — Section I1X: Qualification standard forywelding and
brazing pfocedures, welders, brazers, and welding and brazing operators.

ASTM A 370-96 (1996), Standard test methods and definitions for mechanical testing ofisteel products.

EN 288-3:1992, Specification and approval of procedures for welding metallic materials — Parl 3: Welding
procedure tests for the arc welding of steel.

NACE TMO0177-96 (1996), Standard test method — Laboratory testing ofmetals for resistance to spegific forms of
environmental cracking in H,S environments.

NACE TMO0284-96 (1996), Standard test method — Evaluation of:pipeline steels and pressure vessel steels for
resistance to hydrogen-induced cracking.

3 Term$ and definitions

3.1 General

For the pyrposes of this part of ISO 3183, the-terms and definitions apply for the
O classffication of steels in ISO 4948-1\and ISO 4948-2;

0 definition of steel products in 1ISO 6929;

O heat freatment in ISO 4885-and for

O typed of sampling précedures, inspection and inspection documents in ISO 377, 1ISO 404 and ISO 10474.

The termg and definitions in 3.2 to 3.6 apply when complementary to or different from those given in the| above.

3.2 Types ef'pipes and welds

3.21
seamless pipe

S pipe

tubular product manufactured in a hot forming process

NOTE The forming process may be followed by cold sizing (see 6.5) or cold finishing (see 3.3.5) to produce the desired
dimensions.

3.2.2

high-frequency welded pipe

HFW pipe

tubular product, manufactured by forming from strip and welding the abutting edges without addition of filler metal, in
which the longitudinal seam is generated by high-frequency (at least 100 kHz) current applied by induction or
conduction
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3.2.3

submerged arc-welded pipe

SAW pipe

tubular product, manufactured by forming from strip or plate and welding the abutting edges by addition of filler
metal, in which the longitudinal (SAWL) or helical (SAWH) seam is produced by the automatic submerged-arc
welding process

cf. 6.3.

NOTE At least one pass is made on the inside and at least one pass on the outside of the pipe. A single pass tack weld
prior to the deposition of the submerged arc-weld metal is permitted (see 6.3.3).

3.24
strip [plate] end weld
weld that joifs strip [plate] ends together

3.25
jointer
two pieces df pipe joined together by a circumferential weld

3.2.6
pipe body
(welded pipg) the entire pipe excluding the weld(s) and heat-affected zone(s)

3.2.7
pipe body
(seamless p|pe) the entire pipe

3.3 Treatment condition

331
normalizing forming
forming progess in which the final deformation is €arried out in a certain temperature range leading to p material
condition eqpivalent to that obtained after normalizing

NOTE 1 WI|th normalizing forming, the specified values of the mechanical properties are retained even after normalizing.

NOTE 2 THe abbreviated form of this delivery condition is N.

3.3.2
thermomecHanical forming
forming progess in whichthe/final deformation is carried out in a certain temperature range, leading to p material
condition with certain pr@perties which cannot be achieved or repeated by heat treatment alone

NOTE 1 Sybsequentheating above 580 °C may lower the strength values.

NOTE 2 THecahbreviated form of this delivery condition is M.

NOTE 3 Thermomechanical forming leading to the delivery condition M may include processes of increased cooling rates
without or with tempering, including self-tempering but excluding definitively direct quenching and quenching and tempering.

3.33
quenching and tempering
heat treatment consisting of quench hardening followed by tempering

NOTE 1 Quench hardening implies austenitization followed by cooling, under conditions such that austenite transforms more
or less completely into martensite and possibly into bainite.

NOTE 2 Tempering implies heating to a specific temperature below the lower transformation temperature (Ac4) one or more
times or holding this temperature, followed by cooling at an appropriate rate so that the structure is modified and the specified
properties are achieved.

NOTE 3 The abbreviated form of this delivery condition is Q.

4
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3.34
cold forming
process by which a flat product is formed to a pipe without heating

3.35
cold finishing
cold working operation (normally cold drawing) with a permanent strain greater than 1,5 %

NOTE The level of permanent strain differentiates it from cold sizing operations specified in 6.5.

3.4 Imperfections and defects

3.4.1
imperfectipn
irregularity in the wall or on the pipe surface detectable by methods described in this part of ISO 3183

NOTE Imperfections with a size and/or population density that are within the acceptance eriteria defined |n this part of
ISO 3183 are considered to have no practical implication on the intended use of the product.

3.4.2
defect

imperfectipn of a size and/or population density greater than the acceptance criteria defined in this part pf ISO 3183
NOTE Defects are considered to adversely affect or limit the intended use-of the product.

3.5
service cgnditions

conditiong of use which depend on the design of the pipeling\as specified by the purchaser in relationghip with the
intended gpplication

NOTE Within this part of ISO 3183, the terms “sour setvice”, “offshore service” and “low-temperature sefvice” indicate
service conditions.

3.6
by agreement
unless otherwise indicated, agreed between-manufacturer and purchaser at the time of enquiry and order
3.7 Margin symbols
The following symbols are used-in'the margin of pages or tables to indicate options for delivery conditiofs:
M Mandatory agreemeft Jsee 5.2 a)]

U Unlegs otherwise ‘agreed, left to the discretion of the manufacturer [see 5.2 b)]

O Optignal agreement [see 5.2 ¢)]

4 Classification and designation
4.1 Classification

The steels specified in this part of ISO 3183 are non-alloy or alloy special steels. Their classification in accordance
with ISO 4948-1 and I1SO 4948-2 is indicated in Table 1.

4.2 Designation

The steels specified in this part of ISO 3183 are designated with steel names given in Table 1.

NOTE A comparison of the basic steel names with those specified in ANSI/API 5L [2] using the basis of specified minimum
yield strength is given in annex A.
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Table 1 — Classification and designation of steels

Heat treatment condition Steel class in accordance with Steel name @
ISO 4948-1 and I1SO 4948-2
Normalized or Non-alloy special steel L245NC
normalizing formed L290NC
L360NC
Quenched and tempered Non-alloy special steel L290QC
Alloy special steel L360QC
L415QC
L450QC
L485Q€
L555QC
Thermomechanically formed Non-alloy special steel L290MC
L360MC
L415MC
Alloy special steel L450MC
L485MC
L555MC
2l In the steel name designations N, Q and M refer to the treatment condition given in 3.3, where:
N = Normalized or normalizing formed;
Q = Quenched and tempered;
M = Thermomechanically formed.
The additional letter S shall be added-as-a suffix to the steel name for sour service material to
distinguish it from non-sour service material.
EKAMPLE: L450QCS

5 Information to be supplied by the purchaser

5.1 Manddtory information

The purchader shallstate in his enquiry and order the following minimum information:

a)
b)
c)
d)
e)
f)
9)
h)

guantity] ordered (e.g. total mass or total length of pipe);

product form (i.e. pipe);

type of pipe (see Table 2, column 1);

number of this part of ISO 3183;

steel name (see Table 1) including service condition non-sour or sour (see Tables 3 and 4);
toughness requirements to be met (see 7.3.1);

pipe outside diameter and wall thickness, in millimetres (see 7.6.1.1);

offshore service, if applicable (see Table 11, footnotes e and f and 7.6.3.4.2);

©1SO
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i) for other than offshore pipe, the random length group or, if an exact length is required, the length in metres (see
7.6.3.4 and Table 13);

j) design temperature, if applicable [see 7.3.1 a) and 7.3.1 b) and 8.2.3.5];

k) type of inspection document required (see 8.1);

[) information on the type of intended subsequent coating, if applicable;

m) intended use as a mother pipe for factory bends, if applicable.

5.2 Other information

This part
(see 7.3.]
items a) t
enquiry stage and stated in the order and in the confirmation of the order.

NOTE

a) Mand

1)

2)
3)

4)

5)

6)
7
8)
9)

10) f

b) Unleg

1)
2)

3)

c
f

|

\L

¢

q

!

M

impact and DWT test requirements for pipes with:\outside diameters > 1 430 mm and/or wall

Df 1ISO 3183 offers to the purchaser and manufacturer the possibility to agree upon additiond
, hote 1) or other conditions, in addition to the normally applicable delivery conditionspin’acc
h ¢) as follows. The need for additional information or the options required shall be Clearly ind

The parts of clauses or tables covering items listed in 5.2 are marked by the symbols-M, U, O defined

atory agreement: option which shall be agreed if applicable (M)

hemical composition of pipes with wall thicknesses >25 mm (see Tables 3 and 4, te
potnotes);

nechanical properties of pipes with wall thicknesses > 25 nim (see Table 5, footnote a);

upply of information on hoop stress when option c). 6)is specified [see 7.3.1 ¢)];

25 mm (see Table 8, footnote a and Table 9, text preceding note);

iameter tolerances for the ends of seamless pipe with wall thicknesses > 25 mm (se
potnote b);

iameter tolerances for pipes with outside diameter > 1 430 mm (see Table 11);
ut-of-roundness requirementser-offshore pipe with D/T > 75 (see Table 11);

arty to issue inspection document 3.2 (see 8.1);

harking of pipe intended for subsequent coating (see 9.1.4);

equency and,amount of testing for the manufacturing procedure qualification [see B.3 a)].

s otherwise‘agreed, left to the discretion of the manufacturer (U)

hethod'to verify dimensional and geometrical requirements (see 8.2.3.14.4);

| information
brdance with
icated at the

n 3.7.

t preceding

thicknesses

e Table 11,

r

: £AINT o f 1 H L n-29-9)\
Ty UriNp'm Ul Stdlllitos PIPT (STT U.Z.2),

adiographic inspection for the detection of longitudinal imperfections [see D.5.4 a)].

c) Optional agreement: option which may be agreed (O)

1)
2)
3)

4)

alternative casting method for material for welded pipe (see 6.3.3);

manufacture of SAWL pipes with two longitudinal seams (see 6.3.3);

r

enunciation of cold expansion of SAWL pipe (see 6.5);

supply of SAWH containing plate end welds (see 6.6);
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5) copper and/or molybdenum content (see Table 4, footnotes ¢ and i);
6) specification of calculated impact energy values (see 7.3.1);

7) impact test temperature and, if applicable, DWT test temperature other than the standard test temperature
shown in Tables 6, 8 and 9 (see 7.3.1, 8.2.3.3.1 and 8.2.3.4);

8) restricted yield strength range (see Table 5, footnote b);

9) increased Ry, /Ry, ratios (see Table 5, footnote c);

10) weldahitity-dataor-wetd-tests{see742);

11) application of the diameter tolerance to the inside diameter (see Table 11, footnote c);
12) application of the diameter tolerance to the outside diameter (see Table 11, footnote d);
13) length other than that specified in 7.6.3.4.1 and 7.6.3.4.2 (see 7.6.3.4.3);

14) spdgcial bevel configuration or end preparation (see 7.6.4.2);

15) trimpming of the outside weld bead of SAW pipes (see 7.6.5.2.2);

16) transverse tensile test for seamless pipe (see Table 20, footnote b)y

17) additional longitudinal tensile testing for deep water pipelay¢(see Table 20, footnote f);
18) usq of round test pieces (see 8.2.2.3);

19) usq of flattened and heat-treated test coupons (s€eZ8.2.2.3);

20) usq of alternative transverse impact test pieces’(see 8.2.2.4);

21) usq of hydraulic ring expansion test fortransverse yield determination (see 8.2.3.2.3);
22) substitution of the macrographic alignment examination by an alternative test method (see 8.2.3.8.1);

23) hardness test during production and maximum hardness value for seam-heat-treated HFW pipe
(seg 8.2.3.8.2);

24) phqtomicrographs of reportable HIC cracks (see 8.2.3.9);

25) othpr SSC testrmethods and associated acceptance criteria for manufacturing procedure qualification
(seg 8.2.3.10);

26) hydrostatic test pressures and/or hoop stress greater than the standardized limit (see 8.2.3.12.1)

27) hydrostatic test pressure in accordance with ISO 3183-1 (see 8.2.3.12.3);

28) use of special devices for measuring the pipe diameter (see 8.2.3.14.1);

29) use of (cold) die stamping or vibro etching (see 9.1.3);

30) special marking (see 9.2);

31) temporary protection, including coating, lining, mill varnish or other temporary protection (see clause 10);
32) bead on pipe test for manufacturing procedure qualification [see B.3 d)];

33) SSC test for manufacturing procedure qualification [see B.3 €)];
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34) CTOD test for manufacturing procedure qualification [see B.3 f)];

35) testing for laminar imperfections within extended length of 100 mm at pipe ends and/or in the bevel

(

see D.2.4);

36) testing for laminar imperfections of non-sour seamless pipe [see D.3.3 b)];

37) increase of coverage for wall thickness check (see D.3.4);

38) application of supplementary requirements (seamless pipes) (see D.3.5);

1 [ A

HOS - (HEA | 1l H e . PO WaVaY 2 L Tl
39) | Tauauirt ur maividuar idimmriatiurm S1Z tU LUV T (St TallT U.4 ),

40) 4
41) 4
42) \
43) \

44) ¢

5.3 Exa

Informatig
a) 320d
TD:
For in
b) 20 0¢
offsh
c) 200d
docu
For in
Any optio

\.cceptance level L2/C (L2) for NDT of HFW pipe (see D.4.2);

\pplication of supplementary operations (HFW pipe) (see D.4.5);

se of fixed depth notches for equipment calibration [see D.5.2.1.d)];

se of hole penetrometers instead of ISO Wire Penetrometer [see D.5.5¢1.a)];

\pplication of supplementary operations (SAW pipe) (see D.5.6).

mples for ordering
n for ordering should preferably be given as indicated. i the following examples:

Om pipe SAWL ISO 3183-3 L415MC 610x12,5 r2 toughness requirement: subcla
10 °C inspection document ISO 10474-3.1.C:

formation: Pipe is designated for subsequent external three-layer extruded polyethylene-bas¢g

0 m pipe S ISO 3183-3 L450QC 219,1 x 12,5 toughness requirement: subclause 7.3.1 b)
pre service, inspection document 1ISO 10474-3.1.B.

m pipe S 1SO 3183-3_L'360NC 88,9 x 14,2 r2 toughness requirement: subclause 7.3.1 g
ment ISO 10474-3.1.C:

formation: Pipe-is designated for subsequent external fusion-bonded epoxy coating.

nal agreements or supplementary requirements (see 5.2) should also be included.

ise 7.3.1b)

d coating.

TD: —10°C

) inspection

6 Maanacturing

6.1 Gen

eral

6.1.1 All pipes shall be manufactured in accordance with an appropriate manufacturing procedure which shall be

subject to

approval by the purchaser.

Verification of the manufacturing procedure may be by the provision of available data or by qualification in
accordance with annex B.

6.1.2 All non-destructive testing (NDT) operations referred to in this part of ISO 3183 shall be conducted by NDT

personnel

qualified and certificated in accordance with ISO 11484 or equivalent.
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6.2 Steelmaking

6.2.1 The steels covered by this part of ISO 3183 shall be made using the basic oxygen process or the electric
furnace process.

6.2.2 The steels shall be fully killed and be made according to a fine grain, clean steel practice. For sour-service

material, vacuum degassing or alternative processes should be applied. The material may be treated for inclusion
shape control to increase resistance to hydrogen-induced (blistering and stepwise) cracking (HIC).

6.3 Pipe manufacturing

6.3.1 Genefal

ypes of pipe are described in 3.2 and listed in Table 2. The type of pipe and the type 'of heat|treatment

ne steel name shall be specified by the purchaser.

Acceptable t
as givenin t

6.3.2 Seamless pipe manufacture

pe shall be manufactured from continuously cast or ingot steel. Where-thel process of cold finishing is

all be stated in the inspection document.

Seamless p
used, this sh
6.3.3 Manufacture of welded pipe

strip for the manufacture of SAWL, SAWH, and HFW pipe'shall be rolled from continuous
t slabs and shall be in the appropriate condition listed as."starting material" in Table 2.

All plate or ly cast or

pressure cag

(0] Altefnative casting methods when proposed shall be subject to agreement.

Where HFW ed before

welding.

pipe for sour service is produced from strip,. the abutting edges should be milled or machin

ections in
e plate, at

be visually examined after rolling andishall be examined ultrasonically for laminar imper
with annex D. The timing of this ultrasenic examination may be either before or after cutting th
turer’s discretion. Strips used for SAWL pipe manufacture shall be treated in the same way.

Plates shall
accordance
the manufac

Dr laminar
) process.
on of the

Strip used for the manufacture of HFW and SAWH pipe shall be examined visually and ultrasonically f
imperfectiong in accordance with annex)D at an appropriate stage, either before or during the pipe-makin
Alternatively} if the pipe manufacturer of HFW and SAWH pipe is able to carry out full-body inspect]

completed p

Strip used fq
pipe outside
(0] By ¢

In the manu

pe body, including theultrasonic test, the testing may be deferred to that stage.

r the manufaeture of SAWH pipe shall be of width not less than 0,8 times nor more than 3,0
diameter.

greement, SAWL pipe may be manufactured with two seams.

aeture of SAWL and SAWH pipe, any lubricant which contaminates the weld bevel or the s\

times the

rrounding

area shall be removed before welding begins.

Intermittent tack welding of the SAWL groove shall not be permitted, unless the manufacturer furnishes data to
demonstrate for the approval of the purchaser that the specified properties are obtained at both the tack weld and

intermediate

positions.

6.4 Delivery condition

The pipes shall be delivered in one of the forming and heat-treatment conditions given in Table 2.

10
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Table 2 — Type of pipe, starting material, pipe forming and heat treatment conditions

Type of pipe Starting material Pipe forming P Pipe heat Symbol for the
treatment heat treatment
Seamless (S) Ingot or billet Normalizing forming — N
Hot forming Normalizing N
Quenching and Q
tempering
Hot forming and cold Normalizing N
finishing
Quenching and Q
tempering
H|gh-frequency Normalizing rolled strip Cold forming Normalizing N
welded (HFW) weld area
Thermomechanically Heat treating M
rolled strip weld area
Heat treating M
weld afea and
stress relieving
(entire pipe)
Hot rolled or Normalizing N
normalizing rolled strip (entire pipe)
Quenching and Q
tempering
(entire pipe)
Cold forming and hot — N
stretchreducing under
controlled temperature
resulting in a
normalized condition
Cold forming and — M
thermomechanical
processing (entire
pipe)
Submerged-arc Nornjalized or Cold forming — N
welded (SAW) notmalizing rolled plate
—} longitudinal onstrip
seam (SAWL)
—t helical seam
(SAWH)
Thermomechanically M
rolled plate or strip
Quenched and — Q
tempered plate
As rolled, normalized Quenching and Q
or normalizing rolled tempering
plate or strip (entire pipe)
As rolled plate or strip Normalizing forming — N
Normalized or
normalizing rolled plate
or strip
b See 3.3.4

11
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6.5 Cold expansion and cold sizing

(0]

Unless otherwise agreed, SAWL pipe shall be cold-expanded by a mechanical process.

The expansion shall be

0,003 < s = 0,015

where s is the sizing ratio.

©1SO

Other types of pipe may be sized to their final dimensions by expanding or reducing. This shall not produce

excessive pwmﬁmmmrmwmm
carried out, the sizing ratio s, shall not exceed 0,015.

s, shall be c4g
D
- Ios
where
D, ist

Iculated according to the formula:

_Dd
D

e outside diameter after sizing;

Dy, Iis the outside diameter before sizing;

D

6.6 Strip/p
Strip end we

(e} By ¢
end welds [s

is the specified outside diameter.

ate end welds

Ids are not permitted in the delivered pipe.

greement, for helically welded pipe . made from plate, it is permissible to deliver pipes contai
ee Figure 3 c¢)] providing such welds jare located at least 200 mm from the pipe end. However

end weld shall be subject to the same non-destructive testing required for plate edges and welds in accord

D.5.1.

6.7 Jointel

The delivery

7 Require

S

of jointers is not-permitted.

ments

Md area is

ning plate
the plate
ance with

7.1 Gener

Al

The requirements specified in this part of ISO 3183 apply on condition that the relevant specifications for test piece
selection, test piece preparation and test methods given in 8.2.2 and 8.2.3 are met.

NOTE

Table 19 gives a survey of the tables and clauses covering requirements and on the specifications for testing.

In addition to the requirements of this part of ISO 3183, the general technical delivery requirements specified in
ISO 404 apply.

7.2 Chemical composition

7.2.1 Chemical composition shall be based on product analysis. The manufacturer’'s aim-cast chemistry and range
shall be stated in the manufacturing procedure (see 6.1.1).

12
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7.2.2 Product analysis shall be limited to that given in Table 3 for non-sour service applications, or Table 4 for sour
service applications.

Table 3 — Chemical composition (product analysis) for non-sour service applications

Steel Maximum content, % CEVe® Pemde
name ca|si| Mm@ | P | s | v |No| Ti |Othe| max max.
Steels for seamless and welded pipes
L245NC | 0,14 | 0,40 | 1,35 |0,020 | 0,010 f 0,36 0,19
L290NC 0141040 135 10020100101 005 |1 005 | 004 f 0,36 Q.19
L360NC 0,16 | 0,45 | 1,65 [0,020 | 0,010 | 0,10 | 0,05 | 0,04 g.h 0,43 0)22
Steels for seamless and welded pipes
L290QC 0,14 |1 0,40 | 1,35 | 0,020 | 0,010 | 0,04 | 0,04 | 0,04 f 0,34 0j19
L360QC 0,16 | 045 | 1,65 |0,020| 0,010 | 0,07 | 0,05 | 0,04 g.h 0,39 0j20
L415QC 0,16 | 0,45 | 1,65 |0,020| 0,010 | 0,08 | 0,05 [ 0,04 g.h 0,41 0j22
L450QC 0,16 | 0,45 | 1,65 |0,020| 0,010 | 0,09 | 0,05 | 0,06 g.h 0,42 0j22
L485QC 0,27 |1 0,45 1,75 |0,020| 0,010 | 0,10 | 0,05 | 0,06 g.h 0,42 0§23
L555QC 0,27 1045 1,85 |0,020| 0,010 | 0,10 | 0,06 | 0,06 By agreement
Steels for welded pipes

L290MC 0,22 |1 0,40 | 1,35 |0,020| 0,010 | 0,04 | 0,04\f 0,04 f 0,34 0j19
L360MC 0,22 10,45 | 1,65 |0,020| 0,010 | 0,05 (0,05 [ 0,04 h 0,37 0j20
L415MC 0,22 |1 0,45 1,65 |0,020| 0,010 | 0,08\ 0,06 | 0,06 g.h 0,38 0j21
L450MC 0,22 1045 1,65 |0,020| 0,010./¢0,10 | 0,06 | 0,06 g.h 0,39 0j22
L485MC 0,22 1045 1,75 |0,020| 0,010 0,10 | 0,06 | 0,06 g.h 0,41 0§23
L555MC 0,24 |1 0,45 1,85 |0,020 {0,010 | 0,10 | 0,06 | 0,06 By agreement

hemical composition applies for wall thicknesses up to 25 mm and shall be agreed for larger wall thicknesses. Elgments
ot mentioned in this table shall not be added intentionally without purchaser's approval except for elements that rhay be
dded for deoxidation and finishing of the heat (see footnote b).

Q. _Q 3 O

For each reduction of 0,01 % below the maximum carbon content, an increase of 0,05 % manganese abdve the
specified maximum values is permitted, with a maximum increase of 0,2 %.

H Aliotg) <0,060; N < 0,0012) Al:N = 2:1 (not applicable to titanium-killed steels).

. Mn Cr+Mo+V Cu+Ni
Carbon equivalentCEV =C + — + +
6

5 15
d V. Mo Cr+Mn+Cu Si Ni
Parameter ¢crack measurement P, =C+ —+—+————+—+—+5B
10 15 20 30 60

Fonseamless pipe, P, values 0,03 higher than the tabulated values are permitted, up to a maximum of 0,25.

fl “ou< 0,35; Ni =< 0,30; Cr =< 0,30; Mo =< 0,10; B < 0,0005

9 The sum of V, Nb, Ti shall not exceed 0,15 %.
h Cu =< 0,50; Ni < 0,50; Cr < 0,50; Mo =< 0,5; B < 0,0005

13
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Table 4 — Chemical composition (product analysis) for sour service applications

Steel Maximum content, % CEVe Pem™9
name ca|si|mea| P | so| v | n]| T |otherd| max max.
Steels for seamless and welded pipes

L245NCS 0,14 |1 0,40 | 1,35 | 0,020 | 0,003 0,36 0,19
L290NCS 0,14 |1 0,40 | 1,35 | 0,020 | 0,003 | 0,05 | 0,05 | 0,04 0,36 0,19
L360NCS 0,16 | 0,45 | 1,65 | 0,020 | 0,003 | 0,10 | 0,05 | 0,04 h 0,43 0,22
Steels for seamless and welded pipes
4290QCS 0,14 10,40 [ 1,35 | 0,020 [ 0,003 | 0,04 | 0,04 | 0,04 0,34 0,19
U360QCS 0,16 | 0,45 | 1,65 | 0,020 | 0,003 | 0,07 | 0,05 | 0,04 h 0,39 0,20
U415QCs 0,16 | 0,45 | 1,65 | 0,020 | 0,003 | 0,08 | 0,05 | 0,04 hi 0,41 0,42
J450QCS 0,16 | 0,45 | 1,65 | 0,020 [ 0,003 | 0,09 | 0,05 | 0,06 hi 0542 0,42
Steels for welded pipes
4y290MCs | 0,10 { 0,40 | 1,25 | 0,020 | 0,002 | 0,04 | 0,04 [ 0,04 0,34 0,19
43somMCcs | 0,10 ( 0,45 | 1,45 | 0,020 | 0,002 | 0,05 | 0,05 [ 0,04 0,37 0,20
y4i5mMCs | 0,10 | 0,45 | 1,45 | 0,020 | 0,002 | 0,08 | 0,06 [ 0,06 h 0,38 0,21
Lpu50MCS, | 0,10 | 0,45 1,55 | 0,020 (0,002 | 0,10 | 0,06 | ;06 hi 0,39 0,42
Lj485MCS
M Chemical composition applies for wall thicknesses up to 25 mm and shall e ‘agreed for larger wall thicknesses.
Elements not mentioned in this table shall not be added intentionally without purchaser's approval except for elements that
miy be added for deoxidation and finishing of the heat (see footnotés¢ and d).
2l For each reduction of 0,01 % below the maximum carbel content, an increase of 0,05 % manganese abovg the
specified maximum values is permitted with a maximun¥increase of 0,2 %.
bl For seamless pipe, sulfur content up to 0,008 % is-permitted.
O ¢ Al < 0,060; N = 0,012; AN = 2:1 (not -applicable to titanium killed steel); Cu < 0,35 (by agreement < 0,10);
Ni < 0,30;
Cr < 0,30; Mo =< 0,10; B < 0,0005.
dl  For welded pipe where calcium is_intentionally added, Ca/S shall be = 1,5 when S > 0,0015 %. For all types of pipe
(seamless and welded) Ca shall be restricted to 0,006 %.
e . Mn Cr+Mo+V Cu+Ni
Carbon equivalent CEV =C # — + +
6 5 15
f Parameter crack measurement Py, = C + v + Mo + Cr+Mn+Cu + S + N + 5B
10 15 20 30 60
9] For seamless pipe, P., values 0,03 higher than the tabulated values are permitted, up to a maximum of 0,25.
Nl The sum'of V, Nb, Ti shall not exceed 0,15 %.
0] i For these steel grades, a molybdenum content up to 0,35 % may be agreed.

7.3 Mechanical and technological properties

7.3.1 General requirements
The pipe shall conform with the requirements given in Table 5.

For toughness properties, the pipe shall conform with one of the following requirements as specified by the
purchaser at the time of enquiry and order (see 5.1):

a) Table 7 (test temperature according to Table 6) [typically for liquid-conveying lines];

b) Table 7 (test temperature according to Table 6) and DWT requirements of Table 8 [typically for offshore gas-
conveying lines];

14
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c) For the base material, Table 8 (comprising DWT and Charpy requirements).

For the weld area, 40 J (minimum average value for three tests; with a minimum individual value of 30 J) at the
same test temperature as the base material (typically for onshore gas-conveying lines).

0] By agreement, the tabulated impact energy values for the base material in Table 8 may be replaced with
values calculated by the relevant formula in Table 9. In this case,

M the purchaser shall provide information on hoop stress values.

NOTE 1 In the case of hot formlng and/or subsequent field heat treatment of plpes dellvered in the quenched and tempered
or thermorpechanica s ate S ple3.3.2). Where
appropriate, the purchaser should contact the manufacturer for more detalled |nformat|on

NOTE 2 |The impact requirements in Table 8 have been determined using a safety factor of 1,4. The test temperature in
Tables 6, § and 9 recognizes the stringent applications of level C material.

7.3.2 Special requirements for sour service
7.3.2.1 The test for evaluation of resistance to hydrogen-induced cracking~(HIC) shall meet the following
acceptange criteria as defined in NACE TM0284-96, the maximum figures below ‘being the average values of three
sections ger specimen:
Crack sensitivity ratio (CSR) < 2 %
Crack length ratio (CLR) = 15%
Crack thickness ratio (CTR) < 5%

7.3.2.2 Hardness testing shall be performed. The maximum hardness at any location [pipe body, heat-affected
zone (HAY) and weld] shall not exceed 250 HV10 (22°'HRC).

The Rockwell hardness test shall only be uséd-on parent material and not in the HAZ or weld metgl. In case of
dispute, the Vickers method shall apply (see\8,2.3.11.1).

7.3.2.3 The sulfide stress-cracking test;*where specified for manufacturing procedure qualification, shall meet the
following §cceptance criterion:

The samgle shall show no visible-cracking that exceeds 0,1 mm in the through-thickness direction.

7.4 Weldability

7.4.1 Inyiew ofthe processes for the manufacture of the pipes and of pipe lines, the requirements for the chemical
compositipi-gf'the steels and, in particular, the limiting values of CEV and P, (see Tables 3 and 4) have been
selected toemsure that thesteefs detiveredimaccordance withr this part of 1SO-3183are wetdatte:

However, account should be taken of the fact that the behaviour of the steel during and after welding is dependent
not only on the steel, but also on the welding consumables used and on the conditions of preparing for, and carrying
out welding.

0] 7.4.2 By agreement, the manufacturer shall supply weldability data for the type of steel concerned or
perform weld tests. In the case of weld tests, the details for carrying out the tests and the acceptance criteria shall
also be agreed.

15
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Table 5 — Requirements for the results of tensile and bend tests, and for the hydrostatic test

Steel name Pipe body 2 Weld seam @ Entire pipe
(seamless and welded pipe)
HFW, SAW SAW
Yield Tensile Ratio |Elongation €| Tensile Diameter of the | Hydrostatic test
b
strength strength (Lo =5,65\/§) strength mandrel forf (see 8.2.3.12)
bend test
(see 8.2.3.6)
Rto,s R Ro 5/Rmc’d A R
N/mm? N/mm? % N/mm?2
min. max. min. min.
L245NC
L2abNCS 245 to 440 415 0,90 22 3T
L290NC|L290NCS
L290QC|L290QCS {290 to 440 415 0,90 21 3T
L290MC|L290MCS
L360NC|L360NCS .
Each lenpth of pipe
L360QC{L360QCS | 360 to 510 460 0,90 20 The same 4T shall withs{and the test
L360MC|L360MCS values as for without|{showing
L415QC|L415QCS the pipe body Ieakage or visible
415 to 565 520 0,92 18 apply 5T deformatign in excess
L415MC|L415MCS of the gpecified
tolerances
L450QC,L450QCS 450 to 570 535 0,92 18 6T
L450MC|L450MCS
LAGSQC 485 to 605 570 0,92 18 6T
L485MC|L485MCS
=
L535QC 555 to 675 625 0,92 18 6T
L595MC

16

& Mechanical properties apply for wall thicknesses up to 25 mth and shall be agreed for larger wall thicknesses.

b A restritted yield strength range may be agreed at-the'time of enquiry and order.

For grades
a process

C The vajues for the yield strength ratio apply te the product “pipe”. They cannot be required for the starting material.
L415MCY, L450MCS and L485MCS, the ratia.may be increased by agreement to 0,93. For seamless pipe manufactured by

of quenctling and tempering, R, /R, ratiog'greater than the tabulated values may be agreed.

d The R{ s/R, ratio for M grades applies to transverse test pieces only.

€ These YJalues apply to transverseést pieces taken from the pipe body. If longitudinal test pieces are tested (see Table 20),the values
of elongation shall be 2 units higher.

fr spetified wall thickness-of the pipe.

Table 6 — Charpy V-notch test temperature for avoidance of brittle fracture

Specified wall Test temperature 20
thickness, T
mm °C
T=<20 TD - 10
20<T=30 TD =20
=30 TD - 30
&  TD: Design temperature as stated in the enquiry and order.
O | b Other temperatures may be agreed (see 7.3.1, note 2).
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Table 7 — Charpy V-notch impact energy requirements for avoidance of brittle fracture

Grade Average of three test pieces Minimum individual value
J J

L245 27 22

L290 30 24

L360 36 30

L415 42 35

L450 45 38

L485 50 40

L555 56 45
Test shall be performed at temperatures in accordance with Table 6.
Impact energy values apply to transverse full size test pieces, see 8.2.3.3.2 for sub-sizé-tést pieces Jand
reporting of results. The specified impact values shall be multiplied by a factor of 1,5 fop longitudinal [test
fieces.

Table |8 — Charpy V-notch impact and drop-weight tear (DWT) test requirements for base material {or
the avoidance of long-running shear fracturée

Stegl name Charpy V-notch impact test DWT test®
Minimum impact energy a Ky Shear fragture area in %
J (See glso 8.2.3.4)
Pipe body (pipe outside diatmeter D, mm) Pipe bedy (D, mm)
> 510 >610 | > 720 | > 820|.\>920 >1020 | >1120 | >1220 500 D =<1430
<510 | <610 | <720 | <820 (=920} <1020 | <1120 | <1220 | <1430

transverse to the pipe axis (longitudinal to the pipe axis in angular brackets)?

L245N({, L245NCS

L290Nd, L290NCS
L290Qd, L290QCS 40 (30)
L290M@, L290MCS [60 (45)] see ©)

L360Nd, L360NCS
L360Qd, L360QCS 42 (32)
L360Md, L360MCS

L415Qd, L245QCS 40 (30) |41 (31)| 44 (33) | 46(35) | 48(36) | 51(38)
L415Md, L245MCS

L450Qd, L450QCS 41 (31) | 43 (32) |46 (35)| 48(36) | 51(38) | 53(40) | 57 (43)
L450Md, L450MCS [62 (47)] 854

L485Qd 46 (35) | 50 (38) | 55 (41) | 58 (44) |62 (47)| 65(49) | 68 (51) | 71(53) | 77 (58)
L485Md, L485MCS | [69 (52)]| [75 (56)] | [83 (62)]

L555Qd 61 (46) | 68 (51) | 76 (57) | 83 (62) |90 (68)| 96 (72) | 102 (77) | 108 (81) | 120 (90)
L555M [Q’) (RQ)] [1(\’) (77)] [11/1 (QR)]

O | Test temperature shall be minus 10 °C, or a lower temperature by agreement (see also 7.3.1, note 2).

@ The values apply for outside diameters < 1 430 mm and wall thicknesses < 25 mm for full-size test pieces. For subsize test pieces

see 8.2.3.3.2. The specified values without brackets are the minimum average values for three tests; minimum individual values (75 % of
the average values) are indicated in round brackets. For outside diameters > 1 430 mm and/or wall thicknesses > 25 mm values shall be
M | agreed.

b The test pieces shall be taken transverse to the pipe axis as long as minimum subsize test pieces with a width of =5 mm are still
obtainable without straightening (see Table 21).

€ Only applicable for pipe designated for gas lines with an outside diameter > 500 mm, a wall thickness > 8 mm and a specified

minimum yield strength > 360 N/mm?.
d

Average value of two tests.

17
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7.5 Surfac

7.5.1 The
imperfection

7.5.2 The
detected by

Table 9 — Minimum Charpy V-notch impact energy values of base material for avoidance

of long-running shear fracture

Steel name Minimum impact energy &, KV
J
L245... to KV =267 x 10—4gh 1.5p05
L450 . - P
(with a minimum of 40 J)
L485QC, KV'=321x 10" 4g,,1°D0®
L485MC,
L485MCS
D3
L555QC, L555MC KV= 357 x 107 onp %g T3
O Test temperature shall be —10 °C or a lower temperature by agreement. The calculated Values

apply for outside diameters < 1 430 mm and wall thicknesses < 25 mm for full-size transverse
test pieces. For subsize test pieces, see 8.2.3.3.2.

The calculated value is the minimum average value for a set of three test pieces. Minimum
individual values may be below the required average provided that they are not Jess than 75 %
of that value.

For orientation of test pieces, see Table 21.

Minimum impact energy values for longitudinal test pieces shall’be 50 % higher than for
transverse test pieces.

M For outside diameters > 1 430 mm and wall thicknesses >.25 mm, values shall be agreed.

NOTE These formulae are identical with formulae *used in 1SO 13623 [7] except that
1ISO 13623 utilizes other terms and symbols for specified outside diameter and specified wall
thickness.

a O hoop stress in N/'mm?; D: specified outside diameter; T: specified wall thickness.

e conditions, imperfections and defects

D.

visual inspection.

Ce imperfections™evident by visual inspection shall be investigated, classified and treated

C):

nce with C.1;

hanufacturer shall take adequate precautions to prevent pipe damage and minimize the pr|

burface finish produced by the manufacturing process shall be such that surface defect

ctions withra depth equal to or less than 5 % of the specified wall thickness, and which do not
e speeified minimum wall thickness, shall be classified as acceptable imperfections and

©1SO

esence of

s can be

as follows

encroach
treated in

7.5.3 Surfa

(see annex

a) imperfe
upon th
accordg
NOTE

b)

d)

18

The purchaser may impose special requirements for disposition of surface imperfections if the pipe is
subsequently to be coated.

imperfections with a depth greater than 5 % of the specified wall thickness, and which do not encroach upon
the specified minimum wall thickness, shall be classified as defects and shall either be removed by grinding in
accordance with C.2 or treated in accordance with C.3 as appropriate;

imperfections which encroach upon the specified minimum wall thickness shall be classified as defects and
treated in accordance with C.3;

Arc burns which are localized points of surface melting caused by arcing between electrode or ground and pipe

surface

shall be considered as defects and shall be treated in accordance with C.2, C.3 b) or C.3 c).
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7.5.4 For undercuts disclosed by visual inspection of SAW pipes, the acceptance criteria given in D.5.5.2 d) to

D.5.5.2 f)

apply.

7.5.5 The acceptance criteria for imperfections detected by non-destructive testing, as required by 8.2.3.16, are
specified in annex D.

7.5.6 All

pipes shall be free from defects (see 3.4.2).

7.5.7 Deviations from the normal cylindrical contour of the pipe which occur as a result of the pipe-forming process
or manufacturing operations (e.g. dents, flat spots, peaks) shall not exceed the following limits:

O 3 mnrforftatspots, peaks and cofd=-formed dents with Sharp bottonT gougES;
O 6 mnj for other dents.
These limjts refer to the gap between the extreme point of the deviation and the prolongatjon ef the nofmal contour
of the pipg.
For the mpasurement of flat spots and peaks, see 8.2.3.14.3. For dents, the lengthn,any direction shall not exceed
one quarter of the pipe outside diameter.
7.5.8 Any hard spot exceeding 50 mm in any direction shall have a hardness’value less than 35 HRQ (345 HV10)
for non-squr service applications.
For sour $ervice applications, any hard spot exceeding 22 HRC (250.HV10) on the internal surface of the pipe, or
27 HRC (275 HV10) on the external surface shall not be permitted:
7.6 Dimensions, masses and tolerances
7.6.1 Dimensions
7.6.1.1 The pipes shall be delivered to the~dimensions specified in the enquiry and order, within the tolerances
given in 7]6.3 to 7.6.6. The outside diameters-and wall thicknesses given in Table 10 are selected from ]SO 4200 [5]
and should preferably be ordered, also-other dimensions may be specified.
7.6.1.2 Hor the length of the pipes'see 7.6.3.4, and for the finish of the pipe ends see 7.6.4.
7.6.2 Mabks
The lineal mass M, expressed in kilograms per metre, shall be calculated using the following formula:

M= (D - T)x.Tx 0,024 661 5
where

D s the specified outside diameter, in mm;

T is the specified wall thickness, in mm.

The formula is based on a density equal to 7,85 kg/dms3.

19
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Table 10 — Preferred outside diameters and wall thicknesses
(indicated by the marked field)

Outside Wall thickness
diameter mm

mm 2,3126(29|32|36| 4|45| 5 |56|63|71(8 (88| 10|11(12,5|14,2| 16 |17,5|20(22,2| 25|28 (30|32|36| 40

33,7
42,4
48,3
60,3
88,9
114,3
141,3
168,3
219,1
273

323,9

355,6

406,4
457

508

559

610
660

711

762

813

864

914

965

1016

1067

1118

1168

1219

1321

1422

1524

1626

7.6.3 Tolerances on the pipe

7.6.3.1 Diameter

The outside diameter, as measured in accordance with 8.2.3.14, shall be within the tolerances given in Table 11.

20
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7.6.3.2 Out-of-roundness

The out-of-roundness shall be as specified in Table 11.

ISO 3183-3:1999(E)

Table 11 — Tolerance on diameter and out-of-roundness

Outside Diameter
diameter Pipe except the end @ Pipe end &P Out-of-roundness ©
D Seamless Welded Seamless Welded Pipe except pi g ab
mm pipe pipe pipe pipe theend?@ Ipe en
D|< 60 +0,5mm +0,5mm +0,5mmor+0,5 % D° included in the diameter|tolerance
or or (whichever is greater),
+0,75% D | +0,75% D but max. £ 1,6 mm
(whichever is (whichever is
greater) greater), but
max.

+3mm
60 <|D < 610 2,0% 1,5%
(1,5%) 1,0%)

< d d
610 <|D<1430 +1%D +05%D | +20mm +1,6 mMm 1,5% butmax. |1,0 %|for 2 <75,
but max. 15 mm T
t4mm (1%, but max. 0,75%)
5 mm)
D
for — <75,
T
D D
2,0% for T >75,|1,5 %| for T >75,
M (by agreement) (by agreement)
M| D>1430 by agreement by agreementd by dgreementd

@ The|pipe end shall be considered to include“a length of 100 mm at the pipe extremities.

M| P Foreamless pipes, the values apply for wall thicknesses < 25 mm); for greater thicknesses, by agreement.

O| © subject to agreement, the tolérance may be related to the inside diameter for specified outside diameters > 168,3 mm.

d Uni¢ss otherwise agreed)the diameter tolerance relates to the inside diameter.

€ For pffshore pipelays-the requirements in brackets apply.

f Wh¢n the diameter tolerance is related to the inside diameter, the inside diameter shall also be the basis for the ou
requirgments.\For offshore pipe, the out-of-roundness of pipe ends shall be related to the
— pipecoutside diameter for D < 168,3 mm;

— pipe-inside-diameterforD

-of-roundness

21
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7.6.3.3 Wall thickness

The wall thickness at any location shall be within the tolerances specified in Table 12, except that the weld area
shall not be limited by the plus tolerance.

Table 12 — Tolerances on wall thickness

Wall thickness, T Tolerance
mm
Seamless pipe
r<a +0,6 mm/- 0,5 mm
4<T<10 +15 %/- 12,5 %
10=T<25 +12,5 %/ 12,5 %2b
T=25 + 3,75 mm or *+ 10 %
—30mmor*-10%
* (whichever is greater)
HFW pipe
T<6 +9,4'mm
6<T=<15 +0,75 mm
T>15 +1,00 mm
SAW pipe
T<6 +0,5mm
6<T=<15 +0,75 mm
15<T=<20 +1,00 mm
T>20 ! 1188 mm
& Fof outside diameters = 273 mm and D/T > 20, the'tolerance is + 15 %/— 12,5 %.
b \WHere diameters other than those shown in Tabie 10 are ordered, e.g. for seamless pipe ordered to an internal diameter,
the wall thickness tolerance shall be + 15 %/—+12,5 %.

7.6.3.4 Lenpgth

7.6.3.4.1 Rpndom lengths shall*be delivered in accordance with the requirements of the specified length groups
(see Table 113).

Exact lengthk shall bé.delivered with a tolerance of +108 mm .

Table 13 — Requirements for random length groups

Length group Length range for 90 % of Minimum average length of Shortest length of order
order item @ order item item

m m m
ri 6to1ll 8 4
r2 9to 14 11 6
r3 10to 16 13 7
r4 11t0 19 15 8

& The upper limit is the maximum value for the length of each individual pipe.

22
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7.6.3.4.2 For offshore service, the minimum average length of pipe shall be 12,1 m. Where requested by the
purchaser, the pipe manufacturer shall confirm the maximum average length of pipe to be supplied per order item.
The actual length of each pipe (end face to end face) shall lie within the range 11,70 m to 12,70 m.

NOTE 1 (to 7.6.3.4.1 and 7.6.3.4.2): Subject to approval by the purchaser, the pipes from which the test samples are
prepared may be delivered as short lengths.

NOTE 2 (to 7.6.3.4.2): The minimum average length of 12,1 m for offshore pipelay is based on the optimum lengths for
handling on several 'S-lay' barges in operation at the time of preparing this part of ISO 3183. This may change in the course of
time. A minimum average length of 12,1 m may not be optimum for deepwater 'J-lay' practice, of which there is little current
experience and for which the purchaser should agree the length range with the manufacturer.

(@] 7.6.3.4.3 Lengths other than those specified in 7.6.3.4.1 and 7.6.3.4.2 may be agreed.

7.6.3.5 Straightness

The total ¢leviation from a straight line shall be < 0,15 % of the whole pipe length. Any local deviation in[straightness
shall be <|3 mm/m.

7.6.4 Finjsh of pipe ends

7.6.4.1 All pipe ends shall be cut square and free from harmful burrs.
The out-of-squareness (see Figure 1) shall not exceed

O 1 mn) for outside diameters less than or equal to 220 mm and

O 0,008 D, but max. 1,6 mm, for outside diameters greater than 220 mm.

G,

.90 .

722772227722 |

Out-of-squareness

Figure 1 — Out-of-squareness

7.6.4.2 Unless otherwise specified, the end faces of pipes with a wall thickness greater than 3,2 mm shall be
bevelled fpr welding. The angle of the bevel measured from a line drawn perpendicular to the axis of the pipe shall
be 30° with a tolerance 0f+g . The width of the root face of the bevel shall be 1,6 mm with a tolerance qf + 0,8 mm.

0] her end-preparations may be agreed.

Where interial machining or grinding is carried out, the angle of the internal taper, measured from the longitudinal
axis, shall be not greater than

O for seamless pipe: as given in Table 14;

O for welded pipe greater than 114,3 mm outside diameter: 7°.

Table 14 — Maximum angle of internal taper for seamless pipe

Specified wall thickness T Maximum angle of taper
mm degrees
T <105 7
105=sT <14 9,5
14<T <17 11
T=17 14
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7.6.5 Tolerances of the weld seam
7.6.5.1 Radial offset of plate or strip edges

7.6.5.1.1 In the case of HFW pipes, the radial offset of strip edges shall not cause the remaining wall thickness T,
at the weld to be less than the specified minimum wall thickness [see Figure 2 a)].

7.6.5.1.2 Inthe case of SAW pipes, the maximum radial offset [see o, and o; in Figure 2 b)] of the plate/strip edges
shall be as given in Table 15.

Table 15 — Maximum radial offset of SAW pipe

Specified wall thickness, T Maximum radial offset

mm mm

T<10 1,0
10<T=<20 01T
T>20 2,0
'\i_
LY 020,
@ == .
=
T.: remgining wall thickness caused by radial offset 0,, @, outside/inside radial offset
h., h;: outside/inside height of the weld beads
a) Radial offse t of strip edges (HFW pipe) B)~ Radial offset and height of the weld beads of strip/plate

edges (SAW pipe)

c) Misalignment M of the weld beads (SAW pipe)

Eigure 2 — Dimensional deviations of the seam weld

7.6.5.2 Height of the flashior weld bead (weld reinforcement)

7.6.5.2.1 The outsidelash of HFW pipe shall be trimmed to an essentially flush condition. The inside flash shall
not extend gabove\the contour of the pipe by more than 0,3 mm + 0,057, where T is the specified wall thickness.
When trimm|ng,-the wall thickness shall not be reduced below the minimum specified.

The depth of groove resulting from trimming the internal flash of HFW pipe shall not undercut the contour of the pipe
by more than that given in Table 16.

Table 16 — Maximum depth of groove of HFW pipe

Specified wall thickness, T Maximum depth of groove
mm mm
T<4,0 01T
40<T<38 0,4
T>8 0,05T
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7.6.5.2.2 The inside weld bead of SAW pipes shall be ground flush with a tolerance of +0’g mm for a distance of

100 mm from each pipe end [see h, in Figure 2 b].

The height of the weld bead of the remainder of the pipe shall not exceed the values given in Table 17.

O In order to permit the use of particular field-welding processing, trimming of the outside weld bead of SAW

pipes may be agreed for a distance up to 150 mm from each pipe end. In this case, the tolerance of the outside
+0,5

weld bead shall be * ~5 mm.
Table 17 — Maximum height of the weld beads of SAW pipe
(except for the pipe ends)
Specified wall thickness, T Maximum height of the weld beads
Inside A, Outside h,
mm mm mm
T<15
T>15

7.6.5.2.3 | The weld beads shall blend in smoothly with the parent metaband, for SAW pipe, shall not infrude into the
contour of the pipe, except that dressing out of undercuts is permitted\see D.5.5.2 d)].

7.6.5.3 Misalignment of the weld bead

Any misaljgnment of the weld beads of SAW pipe [see Figure 2 c¢)] shall not exceed the values given in [Table 18.

Table 18 — Maximum misalignment of the weld beads of SAW pipe

Specified wall thickness, T Maximum misalignment of the weld beads
mm mm
T<20
T> 20 4

7.6.6 Maks tolerance

The masq of any individual pipe shall not deviate from the nominal mass determined in accordance ith 7.6.2 by
more thar] + 10 %-or'— 3,5 %.

8 Inspection
8.1 Types of inspection and inspection documents

The compliance with the requirements of the order shall be checked by specific inspection for products
manufactured in accordance with this part of ISO 3183.

The purchaser shall, taking into consideration the note below, state which of the following types of inspection
document is required:

0 1S0 10474-3.1.A

O 1SO10474-3.1.B
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O 1SS0 10474-3.1.C

O 1SO 10474-3.2.

NOTE When making the choice the purchaser should, where necessary, take into account the relevant requirements of
standards or legal regulations for pipelines.

M If an inspection document 3.1.A, 3.1.C or 3.2 is ordered, the purchaser should also indicate in the order the
address of the organization or person nominated to carry out the inspection and to issue and validate the inspection
document, except that for document 3.2 it shall be agreed which party shall issue the document.

8.2 Specific inspection

8.2.1 Type pnd frequency of tests
The tests to [be carried out on the various types of pipe are given in Table 19, columns 2, 3 andd@. The frequency of
testing is givien in Table 19, column 5.
Table 19 — Survey on tests and requirements
1 2 3 4 5 6 7 8
The speciffcations in columns 3 Type of test or Test Frequency of testing Sampling Test Rpquirements
t¢ 8 apply for 2 requirements status P conditions method
S HFW SAW
Igt. hel. see see see
pipes pipes
a X X X X Product analysis m 1 andlysis/cast 8.2.2.1 8.2.3.1 Fable 3 and
Table 4
bl Tensile test® Except for plate end weld | Test pieces
X X X X — on the pipe body m testing, th(_e test units _ per sample
shalkconsist only of pipes
of
1
b2 X X X — on the weld seam m — the same cast 1 8.2.2.3 and 8.2.3.2 Table 5
(D =210 mm) — the same heat Table 20
treatment condition
b3 X — on the plate end m9 | — the same dimension 1
weld séam and
(OA210'mm) a) in the case of outside
diameters < 508 mm
not more than
100 pipes;
cl Charpy V-notch b) otherwise not more 8.2.3.3
impact test than 50 pipes.
(for T = 5 mm)
X X X X — on the pipe bodyd m 3
c2 X X X — on the weld seam® m For testing plate end 3 8.2.2.4 and 731
weldsthe-testunitshall Table 20
c3 X — on the plate end md | consist of not more than 3
weld seam® _50 such pipes per order
item.
c4 X X — HAZ of the weld mé& 3
seam
d X X X X Drop-weight tear test m One sample shall be 2 8.2.2.5and 8.2.34
on the pipe bodyf taken per test unit. Table 20
el Bend test 2 8.2.2.7 and 8.2.3.6 Figure 6,
X M — onthe weld seam m Table 20 Table 5 and
8.2.3.6.2
e2 X — on the plate end m9 2
weld seam
f X Flattening test m 4 tests per coil; plus 2 tests in the case |Fig. 4 and 8.2.2.8] 8.2.3.7 Figure 4 and
of the weld stop. 8.2.3.7.2
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1 2 3 4 5 6 7 8
The specifications in columns 3 Type of test or Test Frequency of testing Sampling Test Requirements
to 8 apply for 2 requirements status ° conditions method
S HFW SAW
Igt. hel. see see see
pipes pipes
Macro- and Once per shift or when pipe size is 8.2.3.8.1 7.6.53
metallographic changed
examination
gl X X — Macrographic 8.2.29
g2 X — vietaograpmnic OTICE Per ST Or WIET SIZe of Steet B238.2 8.2.3.8.2
grade of the pipe is changed
hl X X X Hardness test m Hard spots (see 7.5.8) shall be — b 7.5.8
examined
h2 X o] To be carried out by agreement for 8.2.2.12 — 8.2.3.8.2
seam-heat-treated HFW pipes.
h3 X X X X m 1 per test unit for sour service 8.2.2.12 8.2.3.11 7.3.2.2
applications
i X X X X Hydrostatic testing m Each pipe shall be tested — 8.2.3.12 || 8.2.3.12 and
Table 5
j X X X X Visual examination Each pipe shall be examined, 8.2.3.13 7.5
k1 X X X X Dimensional testing — 8.2.3.14.1} |7.6.3.1, 7.6.3.2
— outside or inside 1 pipe of 100 pipes fof.s= 168,3 mm 823142 | and Table 11
diameter of pipe outside diameter; Iypipeof 20 pipes for
ends and out-of- > 168,3 mm outside. diameter
roundness of pipe
ends
k2 X X X X — wall thickness of Each pipe Shall be examined. 8.2.3.14.4( 7.6.3.3and
pipe ends Table 12
k3 X X X X — other dimensional At random testing. The details are left 8.2.3.14.3 17.6.3.4,7.6.3.5
characteristics to the discretion of the inspection 8.2.3.14.4 7.6.4
excluding the representative
seam
k4 X X X — weld seam 7.6.5
| X X X X Weighing m Each pipe or lot shall be weighed 8.2.3.15 7.6.6
m X X X X Non-destruetive testing See Table D.1
n X X X X Hydrodensinduced m All sour service applications 8.2.2.10 8.2.3.9 7.3.2.1
cracking test (first 3 casts, then every 10th)
o] X X X X Bead on pipe test o) Manufacturing procedure qualification — B.2d
only
p X X X X Sulfide stress-cracking o] Manufacturing procedure qualification 8.2.2.11 8.2.3.10 7.3.2.3
test only; 3 test pieces to be taken per
sample pipe.
q X X X Crack tip opening o Manufacturing procedure qualification 8.2.2.6 8.2.3.5 | [For information
displacement test only only
a gs=g parmless; HFW = High-frequency welded; SAW = Submerged-arc welded; Igt. = longitudinal seam; hel. = helical seam
b m = Mandaten: ponRat
¢ D = outside diameter
d To be carried out for the relevant pipe sizes in Table 21.
€ To be carried out for the pipe sizes where transverse test pieces may be prepared (see Table 21).
f Only applicable for pipe designated for gas lines with an outside diameter > 500 mm, a wall thickness > 8 mm and a specified minimum yield strength
> 360 N/mm?2.
9 If plate end welds are permitted (see 6.3).

8.2.2 Selection and preparation of samples and test pieces

8.2.2.1 Samples and test pieces for the product analysis

The samples shall be taken and the test pieces prepared in accordance with ISO 14284. At the discretion of the
pipe manufacturer, they shall be taken either from plate/strip or pipe.
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8.2.2.2 Samples and test pieces for the mechanical and metallurgical tests

©1SO

Samples for the following tests shall be taken and the corresponding test pieces prepared in accordance with the
general conditions of ISO 377, as far as applicable:

tensile t

Charpy

est,

V-notch impact test,

drop-weight tear test,

bend test,

flattenin|
hardnes
hydroge

bead orn

o o o o o o g g d

sulfide 3

O crack tiy

Samples for
Table 20, ta

8.2.2.3 Ten

Rectangular
and Figure 3

(@] Rou

At the manu
used.

Weld beads
the test piec

(e} If th
treatment. T

g test,

s test,

n-induced cracking test,
pipe test,

tress-cracking test and
opening displacement test.

the various types of tests shall be taken from pipe ends in accerdance with Figures 3, 4, 5
ing into account the supplementary details specified in 8.2.2{3 {0 8.2.2.12.

Sile test pieces

test pieces representing the full wall thickness of the ‘pipe shall be taken in accordance with
. Transverse test pieces shall be flattened.

hd test pieces machined from an unflattened-sample may be used by agreement.
facturer's discretion, for testing the pipeLbody of pipes with D < 210 mm, a full pipe test pieq
shall be ground flush, local imperfections may be removed, but mill scale should not be rem
BS,

P pipes are to be heat treated, by agreement test coupons may be taken and flattened befor
ne flattened test coupon shall then undergo the same heat treatment as the pipe.

8.2.2.4 Ch

Unless othefwise agreedythe test pieces shall be prepared in accordance with 1SO 148 [see also R
(position 1) and Figure-51b)].

(0]

By agreement, alternative transverse test pieces in accordance with Figures 5 a), position 2
containing pprtions of the original outside surface may be used.

rpy V-notch impactiest pieces

and 6 and

ISO 6892

e may be

pved from

b the heat

igure 5 a)

and 5c¢)

Flattening of samples for test piece preparation shall not be permitted. The axis of the notch shall be perpendicular
to the pipe surface. For test pieces taken on welds, the position of the axis of the notch shall be along the weld
centreline. For test pieces taken on the heat-affected zone (HAZ) of SAW pipe, the position of the axis of the notch
shall be dependent on the results of the manufacturing procedure qualification tests [see B.3 c)].

The orientati

on and size of the test piece shall be as follows:

O Atransverse test piece with the greatest obtainable width between 10 mm and 5 mm shall be machined.

O

obtainable width between 10 mm and 5 mm shall be machined.

If the smallest permitted transverse test piece cannot be obtained, a longitudinal test piece with the greatest

Wall thickness limits for the preparation of transverse or longitudinal impact test pieces are given in Table 21 where
a minimum machining allowance of 0,5 mm is taken into consideration.
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Figure¢ 3 — Sample positionand explanation of symbols applied in Table 20 for specifying test piec

X t
BV

w \_
~
- >
3
W e l I~
=7 - '
| !
. ' | WS
~L-
™
~N
i T Plate end weld
L

¢)

direction and position

11

Key
1 Welding
2 End of coil

Figure 4 — Flattening test — Sampling and testing (schematic)

3 Crop end, two samples

4 Weld stop

=2 &

g,

5 Two samples, one from each side of a weld stop

(see further details in 8.2.3.7.)
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Dimensions in millimetres

< 2°

b) |Positions of notch in SAWL and SAWH seam weld and heat-affected zone (HAZ) [see also B.3 ¢)]

< 13,5 > 28

= 135

_—

X

c) Dimensions of alternative test pieces

>

wn

ks

Al
Key 4
1 Standard test piece 5
2 Alternative test piece 6
3 Weld centreline 7
a

A minimum machining allowance of 0,5 mm shall be observed.

Fusion line

Fusion line + 2 mm (HAZ)
Fusion line + 5 mm (HAZ)
Original pipe outside curvature

Figure 5 — Position of impact test pieces
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Table 20 — Type, number, direction and location of the test pieces to be taken per sample for
the mechanical tests

Outside diameter
mm
Test pieces =210 =210 =500 For further
Type of pipe & Test to be taken = 500 information
from Number, direction and location of test see
pieces
(see explanation of symbols in
Eigllroc 3 and l:)
Tensile 1L 1LP 1LP 8.2.2.3
Seamless Charpy V-notch 3T 3T 3T 8.2.2.4
(see Figure 3 a) Drop-weight tear © Pipe body _ _ 2T 8225
Hardness 1T 1T 1T 8.2.2.12
Tensile 1L90 1T90f 1T790f 8.2.2.3
Charpy V-notch Pipe body 3T90 31790 3790 8.2.2.4
Drop-weight tear © — — 2T90 8.2.25
Longitudinal| HFW, Tensile — 1w 1w 8.2.2.3
deam [see | SAW Charpy HFW | geamd 3W 3w 3w 8.2.2.4
Figure 3 b)] V-notch SAWe 3W/3HAZY | 3W/3HAZ | 3W/3HAZ | | 8.2.2.4
Hardness 1w 1w 1w 8.2.2.12
SAW Bend Seamd 2w 2w 2w 8.2.2.7
HFW Flattening See Figure 4 8.2.2.8
Tensile 1L, w/4 1T, w/4 1T, w/4 8.2.2.3
Charpy V-notch Pipe body 3T, w/4 3T, w/4 3T, w/4 8.2.24
Drop-weight tear © — — 2T, w/4 8.2.2.5
Tensile — 1w 1w 8.2.2.3
Helical Charpy V-notche 3W/3HAZ | 3W/3HAZ | 3W/3HAZ | | 8.2.2.4
deam (see [ SAW Bend Seam 2W 2W 2w 8.2.2.7
Higure 3 c) Hardness 1w 1w 1w 8.2.2.12
Tensile — 1WS 1WS 8.2.2.3
Charpy V-notche Plate end | 3WS/3HAZ | 3WS/3HAZ | 3WS/3HAZ | | 8.2.2.4
Bend weld 2WS 2WS 2WS 8.2.2.7
Hardness 1WS 1WS 1WS 8.2.2.12
& HFW: High-frequency welded; SAW: Submerged-arc-welded.
O lb By agreement, 1 T instead of 1 L.
€ See Table 8, footnote c.
d if by agreement (see 6.3.3), pipes with two seams are delivered, both seams are to be subjected to the tests.
€  For notch position, see Figure 5 b) and 5 ¢) and B.3 c).
O |f For deep water pipelay application, additional longitudinal tests may be specified, requirements and testing
frequency to be agreed.
9 HAZ: Heat-affected zone.
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Table 21 — Orientation of impact test pieces

Specified outside

Specified wall thickness 2

diameter mm
mm Transverse test pieces | ongitudinal test pieces
Standard Alternative StandardP
=< 33,6 n.p. n.p. =70
33,7t0 42,1 n.p. n.p. = 6,8
42,2 to 48,2 n.p. n.p. = 6,6
48,3 to 60,2 n.p. n.p. = 6,6
60,3 to 88,8 = 23,8 = 20,8 6,5 to 23,7 (20;7)
88,910 114,2 = 18,5 =125 6,3 t0 18,4 (12,4)
114,3 to 168,2 =155 = 10,1 6,2 tol5,4 (10,0)
168,3 t0 219,0 =131 =76 6/2t0 13,0 (7,5)
219,1t0 272,9 = 10,6 =6,5 6,1 to 10,5 (6,4)
273,0 to 323,8 = 8,8 = 6,2 6,1t08,7 (6,1)
323,9 to 355,5 =84 =6,1 6,110 8,3
355,6 to 406,3 = 8,2 =6,1 6,1t08,1
406,4 to 456,9 =79 = 6,0 6,1t07,8
457,0 to 507,9 =77 =60 6,1to0 7,6
508,0 to 558,9 =75 = 6,0 6,1t0 7,4
559,0 to 609,9 =74 =6,0 6,1t07,3
610,0 to 659,9 =73 =6,0 6,1t07,2
660,0 to 710,9 =72 =6,0 6,1t07,1
711,0 to 761,9 =71 =6,0 6,1t0 7,0
762,0 to 812,9 =70 =6,0 6,11t06,9
813,0 to 863,9 =70 =6,0 6,11t06,9
864,0 to 913,9 =06,9 =6,0 6,0 t0 6,8
914,0 to 964,9 =6,9 =6,0 6,0 t0 6,8
0965,0 to 1015,9 = 6,8 =6,0 6,0t0 6,7
1016,0 to 1066,9 = 6,8 =6,0 6,0t0 6,7
1067,0 to 1117,9 = 6,7 =6,0 6,0 to 6,6
1118,0 to 11679 = 6,7 =6,0 6,0 to 6,6
1168,0 t01218,9 = 6,7 =6,0 6,0 to 6,6
1219;0\t0 1320,9 = 6,7 =6,0 6,0 to 6,6
1 327,0 to 1421,9 = 6,6 =6,0 6,0 to 6,5
1422,0 to 1523,9 = 6,6 =6,0 6,0 to 6,5
1524,0 to 1625,9 =6,5 =6,0 6,0t0 6,4
= 1626,0 =6,5 =6,0 6,0t0 6,4

Impact testing is not required if the specified wall thickness is smaller than the applicable tabulated value.

a

Standard: test pieces in accordance with ISO 148, including subsize test pieces of at least 5 mm width.

Alternative: test pieces in accordance with Figure 5 c), with a width of at least 5 mm.

n.p.: preparation of test pieces not possible.

If alternative transverse test pieces are agreed, the following apply.

— The values in brackets indicate the wall thickness limit below which transverse test pieces are not

obtainable.

— Where for D> 60,3 mm no values in brackets are given, alternative transverse test pieces shall be used.
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8.2.2.5 Test pieces for the drop-weight tear (DWT) test

The test pieces shall be taken and prepared in accordance with ANSI/API RP 5L3.

8.2.2.6 Test pieces for crack tip opening displacement (CTOD) test

The test pieces shall be taken from the weld metal and the heat affected zone as well as from the base metal and
shall be prepared in accordance with ISO 12135. The sampling procedure shall be agreed between purchaser and

manufacturer.

8.2.2.7 Test pieces for the bend test

The test gieces shall be taken in accordance with ISO 7438 and Figure 6. For pipes with a wall thickngss > 20 mm,
the test pieces may be machined to provide a rectangular cross-section having a thickness of 19 mm.

Full wall thickness curved-section test pieces are mandatory for pipe with wall thicknesses < 20 mm.

The weld reinforcement shall be removed from both faces.
Dimensiond in millimetres

S
1
© %
~
150
Key
1 Weld

&  Unless|machined test pieces are used.

Figure 6 — Test piece for the bend test

8.2.2.8 Test pieces for the flattening test

The test pieces shall be taken in accordance with ISO 8492. Minor surface imperfections may be removed by
grinding.

8.2.2.9 Samples for macrographic and metallographic tests

The samples including the weld cross-section shall be taken and prepared in accordance with ISO 377 as far as
applicable.

8.2.2.10 Samples for hydrogen-induced cracking (HIC) tests

Samples for HIC testing shall be taken in accordance with NACE TM0284-96.
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8.2.2.11 Samples for sulfide stress cracking test

One sample shall be taken from each test pipe provided for the manufacturing procedure qualification; three test
pieces shall be taken from each sample.

Each test piece shall be 115 mm long x 15 mm wide x 5 mm thick and shall, for welded pipe, contain a section of
the longitudinal or helical seam weld at its centre. Samples may be flattened prior to machining test pieces from the
inside surface of the pipe.

8.2.2.12 Samples for the hardness test

Samples for hardness testing shall be taken from the end of selected pipes and, for welded pipe, shall contain a
section of the Tongitudinal or helical seam at ItS cenire (See Figure 7). Preparation for testing shall be pefformed in
accordance Wwith ISO 377 as far as applicable.

8.2.3 Test methods
8.2.3.1 Chdmical analysis (product analysis)

The elements shall be determined in accordance with the methods considered in the_cerresponding Infernational
Standards. $pectrographic analysis is permitted.

In cases of dispute, the method to be used for product analysis shall be agreed.

NOTE ISP/TR 9769 [6] covers a list of available International Standardsfproviding chemical analysis methods, with
information o the application and precision of the various methods.

8.2.3.2 Tenpile test
8.2.3.2.1 The tensile test shall be carried out in accordance with-1SO 6892.

The tensile strength (Ry,), the yield strength for 0,5 % total-elongation (R, 5) and the percentage elongption after
fracture (A) $hall be determined on the pipe body.

The percentpge elongation after fracture shall be.feported with reference to a gauge length of 5,65 \/Q) where §,
is the initial pross-section of the gauge length.\lf’other gauge lengths are used, the elongation referred tp a gauge
length of 5,66 /S, shall be determined in.accordance with ISO 2566-1.

NOTE THe R,y 5 Vvalue is considered to be approximately equivalent to the R, or RpO , value within the normal statter band
of test results ' '

8.2.3.2.2 For the tensile test transverse to the weld, only the tensile strength (R,,) shall be determined.

O 8.2.3.2.8 By agreement, the yield strength may be determined by hydraulic ring expansion tests in agcordance
with ASTM A 370.

8.2.3.3 Imppct test

8.2.3.3.1 Thedmpact test shall be carried out in accordance with ISO 148. Test temperature shall be as given in
Tables 6, 8 and 9.

O NOTE As long as existing national design codes specify testing temperatures for the impact and drop-weight tear
(DWT) tests that are different from those specified in this part of 1ISO 3183, the necessary deviations may be agreed (see the
note in Introduction).

8.2.3.3.2 Where test pieces with a width < 10 mm are used, the measured impact energy (KV;) and the test piece
cross-section measured under the notch in mm?2 (Sp) shall be reported. For comparison with the values in 7.3.1 c)
or in Table 7, 8 or 9 respectively, the measured energy shall be converted to the impact energy (KV) in joules (J)
using the formula

_ 8><10><KVp
S )

KV
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8.2.3.4 Drop-weight tear (DWT) test

O The DWT test shall be carried out in accordance with ANSI/API RP 5L3. The test temperature shall be —10 °C
or a lower operating temperature by agreement (see also 8.2.3.3.1, note).

8.2.3.5 Crack tip opening displacement (CTOD) test

The CTOD test shall be carried out in accordance with 1ISO 12135. The test temperature shall be the minimum
design temperature stated in the enquiry and order.

8.2.3.6 Bendtest

8.2.3.6.1 | The bend test shall be carried out in accordance with ISO 7438. The mandrel dimension| shall be as
indicated |n Table 5 for the relevant steel grade. Both test pieces shall be bent through approximately 180°, one with
the root of the weld, the other with the face of the weld, directly under the mandrel.

8.2.3.6.2 | The specimens shall not
a) fractyre completely, nor
b) revedl any crack or rupture in the weld metal greater than 3 mm in length regardless of depth, nor

c) revedl any crack or rupture in the parent metal, the heat-affected zone or the fusion line longer than 3 mm and
deepgr than 12,5 % of the specified wall thickness.

Cracks that occur at the edges of the specimen and are lessithan 6 mm in length shall not be cause fdr rejection in
b) or c¢) repardless of depth.

If a fractufe or crack in a test piece is caused by a defect or flaw, the test piece may be discarded and a new test
piece subgtituted.

8.2.3.7 Hattening test

8.2.3.7.1 | The flattening test shall be carried out in accordance with ISO 8492. As indicated in Figure 1, one of the
two test pieces taken from both end-of-coil locations shall be tested with the weld at the 12 o'clock pgsition, whilst
the remaiping two test pieces shall be tested with the weld at the 3 o'clock position. Test pieces take¢n from crop
ends in the case of a weld stop shall be tested with the weld at the 3 o'clock position only.

8.2.3.7.2 | The flattening’test shall be carried out in three steps, with the following acceptance criteria:
O Flattgn to 2/3 of.the original outside diameter; no weld opening shall occur.

0 Flattgnto1/3 of the original outside diameter; no crack or break shall occur other than in the weld.

O Flatten until opposite walls of the pipe meet.

The presence of laminar imperfections or burnt metal shall not become apparent during the entire test.

8.2.3.8 Macrographic and metallographic examination

8.2.3.8.1 For SAW pipes, the alignment of internal and external seam welds [see Figure 2 c)] shall be verified by
macrographic examination.

O Alternative methods, such as ultrasonic inspection, may be used by agreement. The ability of such equipment

to detect misalignment shall be demonstrated. Where alternative methods are used, macrographic inspection shall
be carried out at the beginning of the production of each pipe size (diameter and wall thickness).
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8.2.3.8.2 For HFW pipe being delivered with seam heat-treatment, it shall be verified by metallographic
examination that the entire heat-affected zone has been heat-treated over the full wall thickness.

O In addition, a hardness test and maximum hardness may be agreed.

8.2.3.9 Hydrogen-induced cracking (HIC) test

Hydrogen-induced cracking tests shall be performed and reported in accordance with NACE TM0284-96. Test
solution A shall be used. Values of crack length ratio (CLR), crack thickness ratio (CTR) and crack sensitivity ratio
(CSR) shall be reported.

O By agrepment, photomicrographs of any reportable crack shall be provided with the report.

8.2.3.10 Sulfide stress cracking (SSC) test

solution A.
0 h.

Sulfide streq
A four-point

s cracking tests shall be performed in accordance with NACE TM0177-96, S€etion 6, test
pend test piece in accordance with ISO 7539-2 shall be used, and the test duration shall be 73

The test pieg¢es shall be stressed to 0,72 of the specified minimum yield strength.

O Other appropriate test methods and associated acceptance criteria may be agreed.

8.2.3.11 H4grdness test

8.2.3.111 8.2.3.11.2

for seamless

Hardness surveys for sour-service material shall be performed at the locations specified in
pipe, and in 8.2.3.11.3 for welded pipes.

Hardness te
(Rockwell te

Hardness te
Individual h4g

if the averad
no such indi

8.2.3.11.2

T<4mmo
inside and o

8.2.3.11.3

the parent petal, Visible HAZ and at the weld centreline, as shown in Figure 7 b) and c). The wall

restrictions g

Sting on parent metal shall be performed in ‘accordance with ISO 6507-1 (Vickers test) or
5t) at the manufacturer’s discretion. In the case of dispute, the Vickers method shall apply.

5ting on the heat-affected zone (HAZ) and weld shall be carried out in accordance with 1ISO 65
rdness readings exceeding the value permitted by this part of ISO 3183 may be considered 3

idual reading is greater than 10 HV10 units or 2 HRC units respectively, above the acceptabl
Hardness locations gn,;seamless pipe shall be as shown in Figure 7 a), except that for wall

Nly the mid-thickness traverse need be performed, and for wall thickness 4 mm < T < 6 mr]
Litside surface tfaverse need be performed.

Hardness{locations for welded pipes shall include the weld cross-section. Indentations shall b

tated in 8.2.3.11.2 for seamless pipe shall also apply to welded pipes.

ISO 6508

07-1.

cceptable

e of several additional readings*taken within close proximity does not exceed the value perinitted and

b value.
thickness

n only the

e made in
thickness

8.2.3.12 Hydrostatic test

O 8.2.3.12.1 Except as allowed by 8.2.3.12.3, the hydrostatic test pressure shall be calculated in accordance
with 8.2.3.12.2 so that, referred to the specified minimum wall thickness of the pipe, a hoop stress of 95 % of the
specified minimum vyield strength for the appropriate steel grade (see Table 5) is reached, but, unless otherwise
agreed, the hydrostatic test pressure shall in no case be greater than

O 500 bar for outside diameter < 406,4 mm;
O 250 bar for outside diameter > 406,4 mm.

O NOTE A higher hoop stress up to 100 % of the specified minimum yield strength may be agreed. However, plastic
deformations may occur in such cases.
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Dimensions in millimetres
3 / 1 2
5
—¥—X : ) :
T SUNASS
—%—>1 . .
| 5
b) “SAW pipe
10
15
20
c) HFW pipe
Key 3 1T from fusion line, where T = specified wall thickness

1 Weld centreline
2 0,75 mm from fusion line

4 1,0 mm spacings in visible HAZ
5 1,5mm £ 0,5 mm from inside and outside surfaces

Figure 7 — Location of hardness measurements (readings)
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8.2.3.12.2 The method of calculation for determining the hydrostatic test pressure necessary to reach a hoop
stress of 95 % of the specified minimum yield strength depends on the equipment.

Consequently, the manufacturer shall state in the inspection document which of the following methods (A or B) has
been used.

a) Method A
In cases where the seal is made on the outside or inside diameter of the pipe, the following formula shall apply:

20 X S X Trin

p - D— L
where
p is the hydrostatic test pressure, in bar;
D is the specified outside diameter, in mm;
S is the stress, in N/mm2, equal to 95 % of the specified minimuni.yield strength of the sieel grade
concerned (see note in 8.2.3.12.1);
Trmin is the specified minimum wall thickness, in mm.

b) Method B

In the case [of sealing against the end face of the pipe by means of a ram, a compressive longitudinal stress is
produced. Tp take this into account, the following formula shall apply:

1o S—%
P A
2Trin Ao
where
p1 i the hydrostatictest pressure, in bar;
Aq ig the internaleross-sectional area of pipe, in mm2;
Ap i the cress-sectional area of pipe wall, in mm?2;
Ar  idthe cross-sectional area of ram, in mm?;
D is the specified outside diameter, in mm;

PR is the internal pressure on end sealing ram, in bar;

S is the stress in N/mm?2, equal to 95 % of the specified minimum yield strength of the steel grade
concerned (see also note in 8.2.3.12.1);

Tmin 1S the specified minimum wall thickness, in mm.

O 8.2.3.12.3 By agreement, the test pressures as given in 1ISO 3183-1, the calculation of which is based on the
specified wall thickness, may be used.
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8.2.3.12.4 The test pressure shall be held for not less than 10 s, and the pressure versus time shall be recorded
for pipes with diameters equal to or greater than 114,3 mm. This record shall be available for examination by the
inspection representative.

8.2.3.13 Visual examination

Each pipe shall be visually examined over the entire external surface. The internal surface shall be visually
examined

d

O

from each end, for pipe outside diameters less than 610 mm;

over

ha antira intarnal stirfaca far nina autside diameters eaualioorareatar than 610 mm
+ RH-e-HeHa+-SsHHace—opPie HStae-aHatieted e+ gt e o u-HHR-

The exam
personne

The surfal
examinati

irregular g

hardness

the discre

removed.

8.2.3.14

8.2.3.14.1

or caliper

O Byag

8.2.3.14.2

O =

where

D

max

D

min
D
wall t

To calcul
outside o

respectiveh-

ination shall be carried out under sufficient lighting conditions, typically of the order of 800 |

ce of cold-formed welded pipe shall be examined to detect deviations in the conteur of the pip
bn fails to disclose mechanical damage as the cause of the irregular surface, but indica
urface may be attributed to a hard spot, the dimensions of the area and, where necessary (s4

tion of the manufacturer. If the acceptance criteria given in 7.5.8 ¢are not met, the hard {

Dimensional testing

The diameter of pipes shall be measured. At the disctetion of the manufacturer, a circumf
micrometer gauge may be used.

eement, other approved measuring devices may be used.
The out-of-roundness (O) shall be calculated, in percent, by the formula

100 x Dmax ~ Dmin
D

is the greatest outside(or inside) diameter;
is the smallest outside (or inside) diameter;

is the specified-outside diameter (or inside diameter calculated from the specified outside ¢
nickness).

inside diameter shall be measured in the same cross-sectional plane of the pipe body an

with satisfactory visual acuity to verify the conformity of the pipes with the requirements-of 7.%.

X, by trained

e. When this
ites that the
e 7.5.8), the

shall be determined in accordance with ISO 6507-1 or ISO 6508. The(hoice of the test method is left to

pot shall be

erential tape

iameter and

hte the~out-of-roundness in accordance with the requirements of Table 11, the greatest and smallest

0 pipe ends,

8.2.3.14.3 The greatest distance of flat spots or peaks from the normal contour of the pipe shall be measured

O

a

in the case of longitudinally welded pipe, with a template located transverse to the pipe axis,

in the case of helically welded pipe, with a template parallel to the pipe axis.

The templates shall have a length of a quarter of the specified outside diameter, but max. 200 mm.

8.2.3.14.4 For the verification of other dimensional and geometrical requirements specified in 7.6, adequate
methods shall be applied.

U

The methods to be used are left to the discretion of the manufacturer, unless otherwise agreed.
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8.2.3.15 Weighing

Each length of pipe with outside diameter equal to or greater than 141,3 mm shall be weighed separately. Lengths
of pipe with outside diameters smaller than 141,3 mm shall be weighed either individually or in convenient lots at the
discretion of the manufacturer.

8.2.3.16 Non-destructive testing

For non-destructive testing, see 6.3.3 and annex D.

8.2.4 Retests, sorting and reprocessing

For retests, sorting and reprocessing, the requirements of ISO 404 apply.

9 Marking of the pipes

9.1 Genergl marking

9.1.1 Pipe marking shall include the following minimum information:
a) the name or mark of the manufacturer of the pipe (X);

b) the nuniber of this part of ISO 3183;

c) specifief outside diameter and wall thickness;

d) the stedl name;

e) the typq of pipe (S or W);

f)  the mark of the inspection representative (Y);

g) an ideniification number that permitsythe correlation of the product or delivery unit with the related jnspection
documgnt (Z).

EXAMPLE: X 3183-3 508 x %0 L360OMCS WY Z

9.1.2 Unlegs die stamping‘is’ agreed (see 9.1.3), the mandatory markings given in 9.1.1 shall be applief indelibly
as follows.

a) For pipg outside.diameters smaller than or equal to 48,3 mm: marked on a tag fixed to the bundle or painted on
the straps_or.banding clips used to tie the bundle. Alternatively, at the discretion of the manufacturer, [each pipe
may be |pdint-stencilled on one end.

b) For seamless pipe in all other sizes and welded pipe smaller than 406,4 mm outside diameter: paint-stencilled
on the outside surface starting at a point between 450 and 750 mm from one end of the pipe.

c) For welded pipe equal to or greater than 406,4 mm outside diameter: paint-stencilled on the inside surface
starting at a point not less than 150 mm from one end of the pipe.

O 9.1.3 Low-stress die stamping or vibro etching of the pipe surface may be used by agreement within 150 mm
from the pipe end and for welded pipe at least 25 mm from the weld. Alternatively, die stamping of the bevel may be
applied, for welded pipe, at a position at least 25 mm from the weld.

O Cold-die stamping (at temperatures lower than 100 °C) of plate/strip or pipe not subsequently heat-treated is
only permitted if especially agreed and shall in this case be done with a rounded or blunt die.
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M 9.1.4 For pipe intended for subsequent coating, marking may be applied either at the pipe mill or at the
coater's, subject to agreement between purchaser and manufacturer. In such cases, traceability shall be assured,
e.g. by application of a unique number (by individual pipe or cast).

9.1.5 If an external coating is applied, external markings are to remain readable or be transferred to the coating.

9.2 Special marking

O Any requirements for additional marking or for special locations or methods of marking are subject to
agreement.

10 Coatings for temporary protection

O Unlegs otherwise specified, the pipe shall be delivered without temporary protection.
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Annex A
(informative)

Correspondence with API steel grades

Table A.1 gives the correspondence between the grades defined by this part of ISO 3183 and similar grades in

ANSI/API 5L

(40th Edition) [2]. based on _a comparison of the specified minimum vield strength. However, the

grades show

n as comparable may differ in other respects.

Table A.1 — Correspondence between steel grades

Steel grade in accordance with Steel grade in accordance with
ISO 3183-3 ANSI/API 5L

L245... B

L290... X42
L360... X52
L415... X60
L450... X65
L485.. X70
L555... X80
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B.1

Where ac

B.2 Chparacteristics of the manufacturing procedure

Before p

a)

b)

for al| pipe

O gteel maker;

0 gteel making and casting techniques;

O 4im cast chemistry and range;

O hydrostatic test procedure;

a :[on—destructive testing procedure forthe pipe.

for welded pipe

o o o o

Intradlt ictory note

ISO 3183-3:1999(E)

Annex B
(normative)

Manufacturing procedure qualification

late or strip manufacturing method including heat treatment method;

on-destructive testing\procedures for the plate or strip;

ipe forming procedures, including preparation of edges, control of alignment and shape;

ipe heat-treatment procedure, where applicable, including in-line heat treatment of the weld s

pecification of the seam welding, including repair welding, procedure to be used together
ualification records for this procedure. This shall include sufficient information of the following

ceptable data from previous production are not available, e.g. in the case of new grades;, Aew processing
routes or| sizes significantly different from previous production, the purchaser and manufacturer
qualificatipn in accordance with B.2 and/or B.3.

may agree

oduction commences, the manufacturer shall supply the purchaser with information gn the main
characteristics of the manufacturing procedure. This information shall include the following:

eam;

vith previous
kind:

) for HE\A/ nine
=7 Lkl

0 mechanical test results from seam heat-treated pipes made from thermomechanically rolled strip

(including hardness tests on the heat-affected zone);
O metallography.
2) for SAW pipe
O mechanical test results (including hardness test results on the heat-affected zone);
O metallography;

0 deposited weld metal analysis.
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