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Introduction 

In the preparation of this International Standard the competent 
committee was unanimous in seeking to avoid specifying the quality 
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 committee recognized the need to provide a basic quality 
level which corresponds to that specified in ANSI/API Spec. 5L [I]. This 
is designated requirement class A and considered in this part of 
IS0 3183. The main differences between ANSI/API Spec. 5L and 
IS0 3183-1 are listed in annex J. 

Secondly, many purchasers impose requirements different from, or 
additional to, the basic standard. This approach is common, for 
example, for transmission pipelines. Such overall enhanced 
requirements are addressed in requirement class B and considered in 
Part 2 of IS0 3183. 

Thirdly, there are certain particularly demanding applications where 
very stringent requirements on quality and testing are imposed. Such 
requirements are reflected in requirement class C and considered in 
Part 3 of IS0 3183. 

The selection of the requirement class depends on many factors. The 
properties of the fluid to be conveyed, the service conditions, design 
code and any statutory requirements should all be taken into 
consideration. Therefore, this International Standard gives no detailed 
guidelines. It is the ultimate responsibility of the user to select the 
appropriate requirement class for the intended application. 

V 
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INTERNATIONAL STANDARD o ISO IS0 3183=1:1996(E) 

Petroleum and natural gas industries - Steel pipe for pipelines - 
Technical delivery conditions - 
Part 1: Pipes of requirement class A 

1 Scope 

This part of IS0 3183 specifies the technical delivery conditions for seamless and welded pipe of non-alloy 
and alloy (except stainless) steels with the basic quality and testing requirements (level A), which are 
intended for the transmission and distribution of combustible and non-combustible fluids (including 
water) in the petroleum and natural gas industries. 

This part of IS0 3183 includes threaded and extra-strong threaded line pipe; and plain-end, regular-mass 
plain-end, special plain-end, extra-strong plain-end and double-extra-strong plain-end pipe; as well as bell 
and spigot pipe. 

Dimensional requirements on threads and thread gauges, stipulations on gauging practice, gauge 
specifications and certification, as well as instruments and methods for inspection of threads are given in 
IS0 10422 and are applicable to products covered by this part of IS0 3183. 

Grades covered by this part of IS0 3183 are L175, L210, L245, L290, L320, L360, L390, L415, L450, L485, 
L555, grades intermediate to the grades L290 and higher, listed in table 2. 

For regular-mass and special plain-end pipe (special mass) as shown in tables 8 and 9 and for threaded 
pipe larger than nominal size 12 (see table 6) the size designations used herein are outside-diameter sizes. 
For all other pipe, the size designations are nominal pipe sizes. Where pipe size limits (or size ranges) are 
given, these are outside-diameter sizes except when it is stated that they are nominal. These outside- 
diameter size limits and ranges apply also to the corresponding nominal sizes (see 7.6). 

NOTE 1 Attention is drawn to the definition for seamless pipe in 3.2.2.1. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of 
this part of IS0 3183. At the time of publication, the editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this part of IS0 3183 are encouraged to investigate the 
possibility of applying the most recent editions of the standards indicated below. Members of IS0 and IEC 
maintain registers of currently valid International Standards. 

IS0 404: 1992, Steel and steel products - General technical delivery requirements. 
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IS0 1027:1983, Radiographic image quality indicators for non-destructive testing - Principles and 
identification. 

IS0 2566-l :I 984, Steel - Conversion of elongation values - Part I: Carbon and low alloy steels. 

IS0 4200:1991, Plain end steel tubes, welded and seamless - General tables of dimensions and masses 
per unit length. 

IS0 4948-l :I 982, Steels - Classification - Part 1: Classification of steels into unalloyed and alloy steels 
based on chemical composition. 

lSO/TR 4949:1989, Steel names based on letter symbols. 

IS0 6761:1981, Steel tubes - Preparation of ends of tubes and fittings for welding. 

IS0 6892: 1984, Metallic materials - Tensile testing. 

IS0 6929: 1987, Steel products - Definitions and classification. 

IS0 7500-I :I 986, Metallic materials - Verification of static uniaxial testing machines - Part 7: Tensile 
testing machines. 

IS0 8491: 1986, Metallic materials - Tube (in full section) - Bend test. 

IS0 8492:1986, Metallic materials - Tube - Flattening test. 

IS0 10422:1993, Petroleum and natural gas industries - Threading, gauging and thread inspection of 
casing, tubing and line pipe threads - Specification. 

IS0 10474:1991, Steel and steel products - Inspection documents. 

API Bull 5A2-1992, Bulletin on thread compounds for casing, tubing, and line pipe. 

API RP 5L3-1996, Recommended practice for conducting drop-weight tear tests on line pipe. 

API Std 1104-I 994, Welding of pipelines and related facilities. 

ASTM A 29, Recommended practice for indicating which places of figures are to be considered significant 
in specified limiting values. 

ASTM A 370:1989, Test methods and definitions for mechanical testing of steel products. 

ASTM A 751:1990, Test methods, practices and terminology for chemical analysis of steel products. 

ASTM E 4:1989, Practices for load verification of testing machines. 

ASTM E 83:1990, Method of verification and classification of extensometers. 

ASME, Boiler and pressure vessel code, Section IX. 

2 
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0 IS0 IS0 3183=1:1996(E) 

3 Definitions 

3.1 General 

For the purpose of this part of IS0 3183 the definitions in 3.2 shall apply when additional to or differing 
from those given in IS0 6929 for steel products. 

Moreover, within this part of IS0 3183: 

- The term manufacturer refers to the firm, company or corporation responsible for marking the product 
to warrant that the product conforms to the standard. The manufacturer may be either a pipe mill, a 
processor, a maker of couplings or a threader as applicable. The manufacturer is responsible for 
compliance with all of the applicable provisions of the standard. 

The term pipe mill refers to the firm, company or corporation that operates pipe making facilities. 

- The term processor refers to the firm, company or corporation that operates facilities capable of heat 
treating pipe made by a pipe mill. 

3.2 Welding processes, pipes and welds 

3.2.1 Welding process 

3.2.1 .I Without filler metal 

(a) continuous welding: Process of forming a seam by heating the strip in a furnace and mechanically 
pressing the formed edges together, wherein successive coils of strip had been joined together to 
provide a continuous flow of steel for the welding mill. (This process is a type of butt-welding.) 

(b) electric-welding: Process of forming a seam by electric-resistance or electric-induction welding 
wherein the edges to be welded are mechanically pressed together and the heat for welding is 
generated by the resistance to flow of electric current. 

3.2.1.2 With filler metal 

(a) submerged arc-welding: Welding process that produces coalescence of metals by heating them with 
an arc or arcs between bare metal consumable electrode or electrodes and the work. The arc and 
molten metal are shielded by a blanket of granular, fusible material on the work. Pressure is not used, 
and part or all of the filler metal is obtained from the electrode(s). 

(b) gas metal arc-welding: Welding process that produces coalescence of metals by heating them with 
an arc or arcs between a continuous consumable electrode and the work. Shielding is obtained 
entirely from an externally supplied gas or gas mixture. Pressure is not used, and the filler metal is 
obtained from the electrode. 

3.2.2 Types of pipe 

3.2.2.1 seam less pipe: Tubular 
which m ay be followed by cold fi 

P 
nr 

roduct without a welded seam, manufactured in a hot forming process 
shing to obtain the desired shape, dimensions and properties. 

NOTE 2 Cast pipes are not covered by IS0 3183. 

3.2.2.2 continuous welded pipe: Pipe having one longitudinal seam produced by the continuous 
welding process defined in 3.2.1.1 (a). (This type of pipe is a type of butt-welded pipe.) 

3.2.2.3 electric-welded pipe: Pipe having one longitudinal seam produced by the electric-welding 
process defined in 3.2.1.1 (b). 
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3.2.2.4 longitudinal seam submerged arc-welded pipe: Pipe having one longitudinal seam produced by 
the automatic submerged arc-welding process defined in 3.2.1.2 (a). 

3.2.2.5 gas metal arc-welded pipe: Pipe having one longitudinal or helical seam produced by the 
continuous gas metal arc-welding process defined in 3.2.1.2 (b). 

3.2.2.6 combination gas metal arc- and submerged arc-welded pipe: Pipe having one longitudinal or 
helical seam produced by a combination of the welding processes defined in 3.2.1.2 (a) and 3.2.1.2 (b) 

3.2.2.7 double seam submerged-arc welded pipe: Pipe having two longitudinal seams produced by the 
automatic submerged-arc welding process defined in 3.2.1.2 (a). 

3.2.2.8 double seam gas metal arc-welded pipe: Pipe having two longitudinal seams produced by the 
gas metal arc-welding process defined in 3.2.1.2 (b). 

3.2.2.9 double seam combination gas metal arc- and submerged arc-welded pipe: Pipe having two 
longitudinal seams produced by a combination of the welding processes defined in 3.2.1.2 (a) and 3.2.1.2 
(b) . 

3.2.2.10 helical seam submerged arc-welded pipe: Pipe having one helical seam produced by the 
automatic submerged arc-welding process defined in 3.2.1.2 (a). (This type of pipe is also known as spiral 
weld pipe.) 

3.2.3 Types of seam welds 

3.2.3.1 electric-weld: Longitudinal seam weld produced by the electric-welding process defined in 
3.2.1.1 (b). 

3.2.3.2 submerged arc-weld: Longitudinal or helical seam weld produced by the submerged arc-welding 
process defined in 3.2.1.2 (a). 

3.2.3.3 gas metal arc-weld: Longitudinal seam weld produced in whole or in part by the continuous gas 
metal arc-welding process defined in 3.2.1.2 (b). 

3.2.3.4 strip/skelp end weld: Seam weld that joins plate or strip ends together. 

3.2.3.5 jointer weld: Circumferential seam weld that joins two pieces of pipe together. 

3.2.3.6 tack weld: Seam weld used to align the abutting edges until the final seam welds are produced. 

3.2.4 Imperfections and defects 

3.2.4.1 An “imperfection” is a discontinuity or irregularity in the product detected by methods outlined in 
this part of IS0 3183. 

3.2.4.2 A “defect” is an imperfection of sufficient magnitude to preclude acceptance of the product in 
accordance with this part of IS0 3183. 

4 Designation 

The steels specified in this part of IS0 3183 are designated as shown in table 2 differing from 

NOTE 3 In annex H a comparison of these steel designations with those specified in ANSI/API Spec 5L 

lSO/rR 4949. 

[I] is given. 
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0 IS0 IS0 3183=1:1996(E) 

5 Information to be supplied by the purchaser 

In placing orders for line pipe to be manufactured in accordance with this part of IS0 3183 the purchaser 
should specify the following on the purchase order: 

Specification .................................................................................... IS0 3183-1 
Quantity ............................................................................................ 
Grade or class .................................................................................. tables 2 and 3 
Type of pipe ..................................................................................... 3.2.2 

Size 
Nominal size 

Threaded pipe ....................................................................... table 6 
Extra-strong threaded pipe .................................................. table 7 
Plain-end pipe ....................................................................... table 8 
Extra-strong plain-end pipe ................................................. table 8 
Double-extra-strong plain-end pipe .................................... table 8 

Outside diameter 
Regular-mass plain-end pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . table 8 
Special plain-end pipe .,........................................................ table 8 

Mass per metre or wall thickness .................................................. 7.6.1, 7.6.3 
Nominal length ................................................................................ 7.6.5 
End finish ......................................................................................... 7.6.9 
Delivery date and shipping instructions ....................................... 

The purchaser should also state on the purchase order his requirements concerning the following 
stipulations, which are optional: 

Document of compliance ................................................................................................ 
Chemical analysis test reports ........................................................................................ 
Acceptance and maximum allowable length requirements on jointers ..................... 
Jointers for threaded pipe ............................................................................................... 
Threaded ends, extra-strong pipe .................................................................................. 
Alternative bevel, plain-end pipe with outside diameter 2 60,3 mm .......................... 
Special coupling pipe ends ............................................................................................. 
Power-tight make-up ....................................................................................................... 
Special non-destructive inspection for laminations ..................................................... 
Defect repair procedures ................................................................................................. 
Bare pipe - special coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Method of welding jointers ............................................................................................. 
Purchaser inspection ....................................................................................................... 

8.1.1 
8.1.2 
7.6.7 
7.6.7 
7.6.9.1 
7.6.9.3 
7.6.9.5 
7.6.9.2 
G.3.9 
G.6, G.7, G.8 
IO 
annex A 
annex F 

Attention is called to the following stipulations which are subject to agreement between the interested 
parties: 

Strip end welds ................................................................................................... 65 
Chemical composition ........................................................................................ 7:2.1 
Intermediate grades ............................................................................................ 1, 7.2.1, 7.3.2, table B.l 
Flattening test orientation .................................................................................. 
Intermediate diameters 

8.5.2.2, figure 3 
...................................................................................... 7.6.2 

Intermediate wall thickness ............................................................................... 7.6.3 
Supplementary requirements ............................................................................ annex D 
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NDT electric welds .............................................................................................. 
NDT seamless pipe ............................................................................................. 
Supplementary hydrostatic test ......................................................................... 
Hydrostatic test pressure .................................................................................... 
Lengths applied to carloads ............................................................................... 
Nonstandard length and length tolerances ...................................................... 
Welded couplings ............................................................................................... 
Thread protectors ................................................................................................ 
Repair of welds of electric-welded pipe ............................................................ 
Marking requirements ........................................................................................ 

8.9, SR7 
8.9, SR2 
8.10.9.4 
8.10.9.3 
7.6.8.6, table 11 
7.6.5 
Cl . 
7.6.9 
8.10.11.3.4, G.5 b) 
9.2, 9.3, 9.7 

This information should preferably be given in the way indicated in the following example. 

EXAMPLE 

Delivery of 1 500 m regular-mass plain-end pipe of grade L290 with an outside diameter of 457,0 mm, a 
wall thickness of IO,3 mm and a nominal length of 12 m (see table II), with document of compliance. 

Designation in the order: 

1 500 m pipe IS0 3183-1-LZS0-457,0xl0,3x12-with document of compliance. 

6 Manufacturing 

6.1 Pipe manufacturing 

Pipe complying with this part of IS0 3183 shall be subject to the limitations specified in table 1. 

6.1.1 Electric-welded pipe in grades higher than L290, the weld seam and the entire heat affected zone 
shall be heat treated so as to simulate a normalizing heat treatment (see note 4), except that, by agreement 
between the interested parties, alternative heat treatments or combinations of heat treatment and 
chemical composition may be substituted. Where such substitutions are made, the manufacturer shall 
demonstrate the effectiveness of the method selected using a mutually agreed upon procedure, which 
may include, but is not necessarily limited to, hardness-testing, microstructural evaluation, or mechanical 
testing. For grades L290 and lower, the weld seam shall be similarly heat treated, or the pipe shall be 
processed in such a manner that no untempered martensite remains. 

NOTE 4 During the manufacture of electric-welded pipe, the product is in motion through the surrounding air. 
Normalizing is usually defined as “cooling in still air”, hence, the phrase “to stimulate a normalizing heat treatment” is 
used. 

6.1.2 Longitudinal seam submerged arc-welded pipe, at least one pass shall be on the inside and at least 
one pass shall be on the outside. 

6.1.3 Combination gas metal arc- and submerged arc-welded pipe, the gas metal arc-welding process 
shall be continuous and first, and followed by the automatic submerged arc-welding process with, at least, 
one pass on the inside and one pass on the outside. 

6.1.4 Double seam submerged arc-welded pipe, the seams shall be approximately 180° apart. For each 
seam, at least one pass shall be on the inside and at least one pass shall be on the outside. 

6 
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0 IS0 IS0 3183-1:1996(E) 

6.1.5 Double seam gas metal arc-welded pipe, the seams shall be approximately 180° apart. For each 
seam, at least one pass shall be on the inside and at least one pass shall be on the outside. 

6.1.6 Double seam combination gas metal arc- and submerged arc-welded pipe, the seams shall be 
approximately 180” apart. For each seam, the gas metal arc-welding shall be continuous and first, and 
followed by the automatic submerged arc-welding process with at least one pass on the inside and one 
pass on the outside. 

6.1.7 Tack welds shall be made by manual or semi-automatic submerged arc-welding; electric-welding; 
gas metal arc-welding; flux cored arc-welding; or shielded metal arc-welding using low hydrogen 
electrodes. Tack welds shall be removed by machining or remelted during subsequent welding of the 
seam. 

6.1.8 Helical seam submerged 
pass shall be on the outside. 

arc-we lded pipe, at least one pass shall be on the inside and at least one 

6.2 Cold expansion 

Pipe complying with this part of IS0 3183, except continuous welded, shall be either non-expanded or cold 
expanded at the option of the manufacturer unless otherwise specified on the purchase order. Suitable 
provision shall be incorporated to protect the weld from contact with the internal expander during 
mechanical expansion. 

6.3 Material 

The width of p late or strip used to man 
times the pipe outside diameter. 

ufactu re helical seam pipe shall be not less than 0,8 or more than 3 

6.4 Heat treatment 

The heat treating process shall be performed in accordance with a documented procedure. Pipe complying 
with this part of IS0 3183 may be as rolled, normalized, normalized and tempered, subcritically stress- 
relieved, or subcritically age-hardened; and grades L290 and higher may be quenched and tempered. (See 
clause 9 for applicable marking requirements.) 

6.5 Strip end welds - helical seam pipe 

Junctions of strip end welds and helical seam welds in finished pipe shall be permitted only at distances 
greater than 304,8 mm from the pipe ends. By agreement between the interested parties, strip end welds 
shall be permitted at the pipe ends, provided there is a circumferential separation of at least 152,4 mm 
between the strip end weld and the helical seam weld at the applicable pipe ends. Strip end welds in 
finished pipe shall be properly prepared for welding and shall be made by automatic submerged arc- 
welding, automatic gas metal arc-welding, or a combination of such welding procedures. 

6.6 Traceability 

The 
requ 

manufacturer s 
ired cast and/or 

hall establish and follow procedures for maintaini w cast and/or I ot identity until all 
lot tests are perfo rmed and conformity with standa rd requi rements ha s been shown. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


IS0 31834:1996(E) 0 IS0 

Table 1 - Process of manufacture 

Type of pipe 

Seamless 
Continuous welded 
Electric-welded 
Longitudinal seam submerged arc-welded 
Gas metal arc-welded 
Combination gas metal arc- and submerged arc-welded 
Double seam submerged arc-welded’) 
Double seam gas metal arc-weldedI) 
Double seam combination gas metal arc- and submerged arc- 
welded’) 
Helical seam submerged arc-weIded2) 

1) Double seam pipe is limited to outside diameter 2 914,0 mm. 
2) Helical seam pipe is limited to outside diameter 2 114,3 mm. 

Grade 
L175 L210to L555 

X X 
X 
X X 

X 
X 
X 
X 
X 
X 

X 

7 Requirements 

7.1 General 

The requirements specified in this part of IS0 3183 apply under the conditions that the relevant 
specifications for sampling, test piece preparation and test methods given in 8.52 and 8.10 are complied , 
with. 

Pipe manufactured as grade L415 or higher shall not be substituted for pipe ordered for grade L360 or 
lower without purchaser’s approval. 

7.2 Chemical composition 

7.2.1 The composition of pipe complying with this part of IS0 3183, as determined by cast analysis for 
pipe other than grade L555, shall conform to the chemical requirements specified in table 2, except that, by 
agreement between the purchaser and the manufacturer, carbon contents higher than those specified may 
be used. The composition of intermediate grades (higher than L290) shall conform to chemical 
requirements agreed upon between the interested parties, and such requirements shall be consistent with 
the requirements specified in table 2 for the applicable type of pipe. For grades L290 and higher, by 
agreement between the purchaser and the manufacturer, elements other than niobium, vanadium, and 
titanium may be used; however, caution should be exercised in the determination of the quantity that may 
be present for any particular size and thickness of pipe, because the addition of such otherwise desirable 
elements may alter the weldability of the pipe. 

NOTE 5 Class II steel is rephosphorized and probably has better threading properties than Class I but may be 
somewhat more difficult to bend. 
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0 IS0 

Table 2 - Chemical requirements for cast analysisg), % by mass 

IS0 3183=1:1996(E) 

Type of pipe Grade and class Carbon Manganese Phosphorus Sulfur 
max? min. max. min. max. max. 

Seamless 
Non-expanded or cold expanded L175, Cl I 0,21 0,30 0,60 - 0,030 0,030 
Non-expanded or cold expanded L175, Cl II21 0,21 0,30 0,60 0,045 0,080 0,030 
Non-expanded or cold expanded L210 0,22 - 0,90 - 0,030 0,030 
Non-expanded or cold expanded L2453) 0,27 - I,15 - 0,030 0,030 
Non-expanded L2905’ 0,29 - I,25 - 0,030 0,030 
Non-expanded L3205), L3605) 0,31 
Cold expanded L2905), L3205), L3605’ o,2g4’ : 

I,35 - 0,030 0,030 
I,25 - 0,030 0,030 

Non-expanded or cold expanded L3905) 6), L4155) 6’ 0,26 I,35 - 0,030 0,030 
Non-expanded or cold expanded L450, L485, L555 (By agreement between the interested parties.) 

Welded 
Electric-welded or continous L175, Cl I 0,21 0,30 0,60 - 0,030 0,030 
welded only 
Electric-welded or continous L175, Cl 112) 0,21 0,30 0,60 0,045 0,080 0,030 
welded only 
Non-expanded or cold expanded L210 0,21 0,90 - 0,030 0,030 
Non-expanded or cold expanded L2453’ 0,26 - I,15 - 0,030 0,030 
Non-expanded or cold expanded L2905’ 0,28 - I,25 - 0,030 0,030 
Non-expanded L3205) L3605) 

L3205)’ L3605) 
0,30 - I,25 - 0,030 0,030 

Cold expanded 
L3905) 6): L4155) 6, 

0,28 - I,25 - 0,030 0,030 
Non-expanded or cold expanded 0,26 - I,35 - 0,030 0,030 
Non-expanded or cold expanded L4505) 7, 0,26 - I,40 - 0,030 o,0302) 
Non-expanded or cold expanded L4856’ 0,23*' 1,60*) - 0,030 0,030 
Non-expanded or cold expanded L555g) ()I@) 9’ : 1,808)g) - o,0309) o,0309) 

1) For grades L290 to L450 for each reduction of 0,Ol % below the specified maximum carbon content, an increase 
of 0,05 % above the specified maximum manganese content is permissible, up to a maximum of I,45 % for 
L360 and lower and up to a maximum of I,60 % for grades higher than L360. 

2) Class II steel is rephosphorized. (See 7.2.1 for note on bending and threading properties.) 
3) Niobium, vanadium, titanium, or combinations thereof, may be used by agreement between the interested 

parties. 
4) For cold expanded seamless pipe with 2 508 mm outside diameter, the maximum carbon content shall be 

0,28 %. 
5) Niobium, vanadium, titanium, or combinations thereof, may be used at the discretion of the manufacturer, 
6) Other chemical compositions may be furnished by agreement between the interested parties. 
7) For grade L450 welded pipe with 2 406,4 mm outside diameter with a wall thickness of 12,7 mm or less, the 

chemical composition shall be as shown or as agreed upon between the interested parties; for all other outside 
diameters and wall thicknesses of such pipe, the chemical composition shall be as agreed upon between the 
interested parties. 

8) For each reduction of 0,Ol % below the specified maximum carbon content, an increase of 0,05 % above the 
specified maximum manganese content is permissible, up to a maximum of 2,00 %. 

9) For grade L555, limits are for product analysis only, thereby eliminating the need for product analysis 
tolerances in 7.2.2. 
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IS0 3183=1:1996(E) 0 IS0 

72.2 The product analysis shall conform to the chemical requirements shown in table 2, within the 
following permissible variations for product analysis, except for grade L555 pipe where the requirements 
in table 2 are for product analysis: 

Carbon, %: 
Seamless pipe 

All non-expanded and cold expanded outside diameter < 508 mm . . . ..*.................................. + 0,03 
Cold expanded 508 mm outside diameter and larger in grades L290 and higher ..,,............. + 0,04 

Welded pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‘..............~.....~....................................................“............. + 0,04 

Manganese, %: 
All grades up to L240 ......................................................................................................................... + 0,05 
Where minimum is specified ............................................................................................................ - 0,05 
Grade L290 and higher ...................................................................................................................... + 0,lO 
Phosphorus, %: .................................................................................................................................. + 0,Ol 
Where minimum is specified ............................................................................................................ - 0,Ol 
Sulfur, %: ............................................................................................................................................ + 0,Ol 

7.3 Mechanical properties 

7.3.1 Acceptance criteria 

These shall be in conformity with the requirements of 

- tensile test in 8.10.2; 
- flattening test in 8.10.3; 
- bend test in 8.10.4; 
- guided-bend test in 8.10.5; 
- weld ductility test in 8.10.6; 
- fracture toughness test in 8.10.7; 
- hydrostatic test in 8.10.9. 

7.3.2 Requirements for tensile strength 

Grades L175, L210, L245, L290, L320, L360, L390, L415, L 450, L485 and L555 shall conform to the tensile 
requirements specified in table 3. Other grades intermediate to the listed grades between L290 and L555 
shall conform to tensile requirements agreed upon between the interested parties, which requirements 
shall be consistent with those specified in table 3. For cold expanded pipe, the ratio of body yield strength 
and body ultimate tensile strength shall not exceed 0,93. The yield strength shall be the tensile stress 
required to produce a total elongation of 0,5 % of the gauge length as determined by an extensometer. 

10 
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0 IS0 IS0 3183=1:1996(E) 

Table 3 - Tensile requirements 

Yield strength for 
O,S% total 
elongation 

R to,5 

Ultimate tensile strength Elongationl) Grade 

RI-n A 

L, = 565&- 
min. 

% 

min. 
N/mm2 

min. I max. 
N/mm2 

175 I 315 I 27 I L175 
I L210 210 I 335 1 25 

245 I 415 ---I- 21 
290 I 415 I 21 
320 I 435 1 20 
360 I 460 1 19 
390 I 490 I 18 
415 I 520 1 17 

I L450 450 I 535 I 17 

II 485 I 570 I 16 
555 I 625 1 825 15 

1) These values apply to transverse specimens taken from the pipe body. When 
longitudinal specimens are tested (see figure 4) the values of elongation shall be 
2 units higher. 

7.3.3 Requirements for fracture toughness 

For grade L555, the following fracture toughness requirements are mandatory for all diameters. 

Table 4 - SR3 mandatory toughness requirements 

Minimum impact energy at 0 “C Minimum shear area at 0 “C 
J % 

c 

Average of 3 specimens 
all cast averages from one cast 

68 27 

Average of 3 specimens 
all cast averages from one cast 

70 40 

Table 5 - Optional SR3B and SR4 mandatory toughness requirements based on 
Charpy and drop weight tear tests 

Minimum impact energy at 0 “C 
J 

Minimum DVVlT shear area at 0 “C 
0 / 0 

, 

Average of 3 specimens 
all cast averages from one cast 

Average of 2 specimens 
all cast averages I from one cast 

I 68 I 27 I 60 I 40 I 

For grades lower than L555 optional tests can be specified by the purchaser in accordance with annex D, 
SR3 or SR4 or any combination of these. 

11 
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IS0 318301:1996(E 

7.4 Metallurgica 

0 IS0 

requirement 

For grades higher than L290, full body normalized pipe excluded, compliance with the requirement of 6.1.1 
that the entire heat affected zone be heat treated shall be demonstrated by metallographic examinations of 
a weld cross-section. 

7.5 Appearance, imperfections and defects 

7.5.1 For workmanship, visual inspection and repair of defects annex G applies 

7.5.2 For the acceptance limits for non-destructive inspection 8.10.11 applies. 

7.6 Dimensions, masses and tolerances 

7.6.1 General - Dimensions and masses: Line pipe shall be made in the outside diameters, wall 
thicknesses, and masses provided in tables 6, 7, 8 and 9 and in 7.6.2 and 7.6.3, respectively or in the 
relevant dimensions and masses given in IS0 4200, as specified on the purchase order. 

The plain-end mass A4 shall be calculated using the following formula: 

M= (D-T)xTx0,024 6615 

where 

M is the mass per unit length, in kilograms per metre, rounded to the nearest 0,Ol kg/m; 
D is the outside diameter, in millimetres, rounded to the nearest 0,l mm for sizes < 457,0 mm, 

and 1 mm for sizes 2 457,0 mm; 
T is the specified wall thickness, in millimetres, rounded to the nearest 0,l mm. 

The coefficient takes into account a density equal to 7,85 kg/dm3. 

7.6.2 Diameter 

The outside diameter shall be within the tolerances specified in 7.6.8.1 (inside diameters are governed by 
the outside diameter and mass tolerances). Pipe in grades L290 and higher with outside diameters 
intermediate to those listed in table 9 is available in outside diameters 2 508,O mm by agreement between 
the interested parties. Such pipe shall be consistent with all requirements of this part of IS0 3183 and shall 
be marked with the specified outside diameter. For threaded pipe, the outside diameter at the threaded 
ends shall be such that the thread length L4 and the number of full-crest threads in that length are within 
the dimensions and tolerances specified in IS0 10422 (inside diameters are governed by the outside 
diameter and mass tolerances). 

7.6.3 Wall thickness 

The wall thickness at any place shall be within the tolerances specified in 7.6.8.4 except that the weld area 
shall not be limited by the plus tolerance. 

Pipe with wall thicknesses intermediate to those listed in tables 8 and 9 is available by agreement between 
the interested parties. Such pipe shall be consistent with all requirements of this part of IS0 3183 and shall 
be marked in accordance with clause 9 using the specified wall thickness to calculate M. 

12 
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0 IS0 IS0 3183=1:1996(E) 

7.6.4 Mass 

The masses determined as described in 8.10.10.3 shall conform to the specified masses or calculated 
masses for plain-end pipe, or to the specified calculated masses (or adjusted calculated masses) for 
threaded-and-coupled pipe, within the tolerances specified in 7.6.8.5. 

Calculated masses shall be determined in accordance with the following formula: 

ML = (MxL) + eM 

where 

M, is the calculated mass of a pipe of length L, in kilograms; 
M is the plain-end mass per unit length, in kilograms per metre; 
L is the length of pipe, including end finish, as defined in 7.6.5 and 8.10.10.4, in metres; 

eM is the mass gain or loss due to end finishing, in kilograms. 

For plain-end pipe, eM equals zero. 

7.6.5 Length 

Unless otherwise agreed upon between the interested parties, pipe shall be made in the nominal lengths 
and within the length tolerances shown in table 11, as specified on the purchase order. 

7.6.6 Straightness 

Pipe in grades L175, LZIO and L245 of an outside diameter less than 114,3 mm shall be reasonably straight. 
For all other pipe the deviation from a straight line shall not exceed 0,2 percent of the length. 

7.6.7 Jointers 

When specified on the.purchase order, jointers (two lengths of pipe coupled together by the manufacturer, 
or two lengths of pipe welded together by the manufacturer in accordance with the requirements of 
annex A or other equivalent method as agreed between the interested parties), may be provided; however, 
no length used in making a jointer shall be shorter than 1 520 mm. 

Double joints are not within the purview of this part of IS0 3183. Double joints are defined as two or more 
lengths of pipe welded together by parties other than the manufacturer, or two or more lengths welded 
together by the manufacturer in accordance with requirements other than those of annex A. 

13 
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IS0 3183-1:1996(E) 

Table 6 -Threaded line pipe dimensions, masses and test pressures 

0 IS0 

Nominal size Nominal mass Outside Wall Inside Calculated mass Minimum test pressure3) 
designation designation, diameter thickness diameter 

threads and Plain-end Threads and Grade 
coupling’) coupling*) 

D T d A4 eM L175 1 L210 1 L245 

mm mm mm kg/m kg 100 kPa4) 
118 0,25 IO,3 I,7 6,9 0,36 0,09 48 48 48 
l/4 0,43 13,7 22 9,3 0,62 0,09 48 48 48 
318 0,57 17,l 2,3 12,5 0,84 0,09 48 48 48 
112 0,86 21,3 23 15,7 I,28 0,09 48 48 48 
314 I,14 26,7 2,9 20,9 I,70 0,09 48 48 48 
I I,70 33,4 3,4 26,6 2,52 0,09 48 48 48 
I l/4 2,30 42,2 3,6 35,0 3,43 0,18 69 69 76 
1 l/2 2,75 48,3 317 40,9 4,07 0,27 69 69 76 
2 3,75 60,3 3,9 52,5 5,42 0,54 69 69 76 
2 l/2 5,90 73,0 52 62,6 8,69 0,82 69 69 76 
3 7,70 88,9 515 77,9 II,31 0,82 69 69 76 
3 l/2 9,25 101,6 517 90,2 13,48 I,45 83 83 90 
4 1 I,00 114,3 60 102,3 16,02 2,00 83 83 90 
5 15,00 141,3 616 128,l 21,92 2,54 83 83 90 
6 19,45 168,3 7,l 154,l 28,22 3,27 83 90 
8 25,55 219,l 7,O 205,l 36,61 6,72 - 81 94 
8 29,35 219,l 82 202,7 42,65 6,36 - 94 110 
IO 32,75 273,0 711 258,9 46,57 9,08 - 66 76 
IO 35,75 273,0 718 257,5 51,03 8,72 - 72 84 
IO 41,85 273,0 9,3 254,5 60,50 7,90 86 100 
12 45,45 323,8 8,4 307,l 65,35 14,80 65 76 
12 51,15 323,8 9,5 304,9 73,65 13,98 74 86 
14D 57,00 355,6 9,5 336,6 81,08 II,17 67 79 
16D 65,30 406,4 9,5 387,4 92,98 13,62 59 69 
18D 73,00 457,0 9,5 438,0 104,84 16,16 52 61 
20D 81,00 508,O 9,5 489,0 116,78 19,07 47 55 

I) Nominal masses, threads and coupling are shown for the purpose of identification in ordering. 
2) Mass gain due to end finishing. See 7.6.4. 
3) The test pressures have been calculated on the basis of the formula in 8.10.9.3 for standard test pressure except 

those for grades L175 (all values) and L210lL245 (up to nominal size 2) which were established arbitrarily. 
4) 100 kPa = 1 bar. 

Triangle stamp 
(see note) - D 

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

cl 
2 

0 k 
8 8 8 

(See table 6 for pipe dimensions, table C.l for coupling dimensions and IS0 10422 for thread details.) 

Figure 1 - Line pipe and coupling 
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0 IS0 IS0 3183=1:1996(E) 

Table 7 - Extra-strong threaded line pipe dimensions, masses and test pressures 

Nominal size Nominal mass Outside Wall Minimum test pressure*) 
designation designation, diameter thickness 

threads and Grade 
couplingI) 

D T L175 1 L210 1 L245 
mm mm 100 kPa3) 

118 0,31 IO,3 2,4 59 59 59 

114 0,54 13,7 3,O 59 59 59 
318 0,74 17,l 32 59 59 59 
112 I,09 21,3 3,7 59 59 59 
314 I,48 26,7 3,9 59 59 59 
1 2,18 33,4 4,5 59 59 59 
1 l/4 3,02 42,2 43 90 103 110 
1 l/2 3,66 48,3 5,l 90 103 110 
2 5,07 60,3 5,5 90 172 172 
2 l/2 7,73 73,0 7,O 90 193 172 
3 IO,33 88,9 716 90 193 172 
3 l/2 12,63 101,6 811 117 193 193 
4 15,17 114,3 &6 117 190 193 
5 21,09 141,3 93 117 169 193 
6 28,89 168,3 II,0 - 165 192 
8 43,90 219,l 12,7 - 146 170 
IO 55,82 273,0 12,7 - 117 137 
12 66,71 323,8 12,7 - 97 114 

I) Nominal masses, threads and coupling are shown for the purpose of 
identification in ordering. 

2) Test pressures established arbitrarily. For grades L210 and L245 (nominal 
size > 2%) the values have been calculated on the basis of the formula in 
8.10.9.3 for standard test pressure. 

3) 100 kPa = 1 bar. 

15 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


IS0 3183=1:1996(E) 0 IS0 

Table 8 - Plain-end line pipe dimensions? masses and test pressures*) 

Nominal size Wall Nominal mass, Outside Wall Inside Minimum test pressure3) 
designation designation designation diameter thickness diameter 

Grade 
M D T d L175 ) L210 ( L245 

mm mm mm 100 kPa4) 
118 0,24 IO,3 1,7 619 48 
118 xs 0,31 IO,3 2,4 5,5 59 
‘114 0,42 13,7 22 9,3 48 
114 xs 0,54 13,7 3,O 717 59 
318 0,57 17,l 2,3 12,5 48 
318 xs 0,74 17,l 3,2 IO,7 59 
112 0,85 21,3 218 15,7 48 
112 xs I,09 21,3 3,7 13,9 59 
112 xxs I,71 21,3 7,5 613 69 
314 I,13 26,7 2,9 20,9 48 
314 xs I,47 26,7 3,9 18,9 59 
314 xxs 2,44 26,7 7,8 II,1 69 
I I,68 33,4 3,4 26,6 48 
1 xs 2,17 33,4 4,5 24,4 59 
1 xxs 3,66 33,4 9,l 15,2 69 
1 l/4 2,27 42,2 3,6 35,0 69 83 90 
1 l/4 xs 3,00 42,2 4,9 32,4 90 124 131 
1 l/4 xxs 5,21 42,2 9,7 22,8 96 152 158 
1 l/2 2,72 48,3 317 40,9 69 83 90 
1 l/2 xs 3,63 48,3 511 38,l 90 124 131 
I l/2 xxs 6,41 48,3 IO,2 27,9 96 152 158 

I) Outside diameter and wall thickness dimensions shown are subject to tolerances as described in 7.6.8. 
Inside diameters are nominal and are given here for information (see 7.6.2). 

2) Test pressures apply to the standard grades. For pressures applicable for other grades see 8.10.9.3. 
3) Test pressures established arbitrarily. 
4) 100 kPa = 1 bar. 

16 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


0 IS0 IS0 3183=1:1996(E) 

7.6.8 Tolerances on dimensions and masses 

7.6.8.1 Outside diameter D 

The outside diameter tolerances shall be as follows: 

Pipe body 
5 48,3 mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............*........................................................... + 0,41 mm 

- 0,79 mm 

60,3 mm to 114,3 mm grade L175, butt-weld only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + I,00 % - 

60,3 mm to 457,0 mm ..,.......................................................................................................,.. + 0,75 % - 
508,O mm to 914,0 

Non-expanded 
Cold expanded 

> 914,0 mm 
Non-expanded 
Cold expanded 

mm 
.,.,.~.,.......................................................................................................... + I,00 % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......*.................................................................... + 0,75 % 

- 0,25 % 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + I,00 % - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...................*............................................................. + 6,35 mm 
-3,20 mm 

NOTE 6 In the case of cold expanded pipe outside diameter > 914,0 mm hydrostatically tested to pressures in excess 
of standard test pressures, other tolerances may be agreed upon between manufacturer and purchaser. 

7.6.8.2 Pipe ends 

For a distance of 101,6 mm from the end of the pipe, pipe outside diameters i 273,l mm shall not be more 
than 0,40 mm smaller than the specified outside diameter and shall permit the passage, over the ends, of a 
ring gauge which has a bore I,59 mm larger than the specified outside diameter of the pipe. 

For a distance of 101,6 mm from the end of the pipe, pipe outside diameters between 323,9 mm and 
508,O mm inclusive, shall not be more than 0,79 mm smaller than the specified outside diameter and shall 
permit the passage, over the ends, of a ring gauge which has a bore 2,38 mm larger than the specified 
outside diameter of the pipe. 

For pipe with filler metal welds, it shall be permissible to notch or slot the ring gauge to permit the 
passage of the gauge over the weld bead. 

At the option of the manufacturer, minimum pipe outside diameters 5 508,O mm may be measured with a 
diameter tape. 

For a distance of 101,6 mm from the end of the pipe, pipe outside diameters > 508,O mm shall be neither 
more than 0,79 mm smaller nor more than 2,38 mm larger than the specified outside diameter, as 
measured with a diameter tape. 

By agreement between the interested parties, at the ends the tolerance on outside diameter may be 
applied instead to the inside diameter. 

On welded expanded pipe with outside diameters > 508,O mm the diameter, measured at one end of the 
pipe with a diameter tape, shall not differ by more than 2,38 mm from that of the other end. At the 
manufacturer’s option, these measurements may be made on the inside diameter. 

39 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


IS0 3183=1:1996(E) 0 IS0 

7.6.8.3 Out-of-roundness 

For pipe outside diameters > 508,O mm, and for a distance of 101,6 mm from the end of the pipe, 

- the maximum outside diameter shall not be more than 1 % larger than specified, and 

- the minimum outside diameter shall not be more than 1 % smaller than specified, 

measured with a bar gauge caliper or other device capable of measuring the actual minimum and 
maximum diameters. 

7.6.8.4 Wall thickness 

The wall thickness tolerances shall be consistent with those given in table 10. 

Table 10 -Wall thickness tolerances 

Outside diameter and type of pipe Wall thickness tolerances in % 

L175,L21O,L245 L290 to L555 
I 73,0 mm, seamless and welded + 20,o + 15,0 

- 12,5 - 12,5 
88,9 mm, seamless and welded + 18,0 + 15,0 

- 12,5 - 12,5 
101,6 mm to 457,0 mm, seamless + 15,0 + 15,0 
and welded - 12,5 - 12,5 
< 508,O mm, welded + 17,5 + 19,5 

- IO,0 - 8,0 
L 508,O mm, seamless + 15,0 + 17,5 

- 12,5 - IO,0 , 

7.6.8.5 Mass 

Single lengths: 

Threaded-, regular-mass 
extra-strong and double-extra-strong pipe, except grade L175 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Special plain-end pipe or grade L175 pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Carload lots: 

All grades, except L175 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“........................................................ 
grade L175 ,.........................................................,..,.............................,................................*...... 

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

+ 10% 
- 3,5 % 

+ 10% 
- 5/ 0 

0 

- I,75 % 
- 2,5 % 

When a wall thickness minus tolerance less than that shown above is agreed upon between the interested 
parties, the plus tolerances shall be increased by an amount (percentage) equal to the decrease in minus 
tolerance, and the plus mass tolerance shall be increased to 22,5 % less than the wall thickness minus 
tolerance. 

Mass tolerances apply to the calculated masses for threaded-and-coupled pipe and to the tabulated 
masses for plain-end pipe. 
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7.6.8.6 Length 

The pipe shall be delivered in lengths as specified in table 11. 

Table 11 - Lengths and tolerances on lengths 

Nominal length 

m 

Minimum length Minimum average length 
for each order item’) 

m m 
Threaded-and-coupled pipe 

Maximum length 

m 

6 4,88 5,33 6,86 
12 6,71 

k 
IO,67 13,72 

, 

6 
12 
15 
18 
24 

Plain-end pipe 
2,74 5,33 6,86 
4,27 IO,67 13,72 
5,33 13,35 16,76 
6,40 16,00 19,81 
8,53 21,34 25,9 1 

NOTE - Nominal lengths of 6 m were formerly designated “single random lengths”, and those of 12 m 
“double random lengths”. 

1 1) By agreement between the interested parties these tolerances shall apply to each carload. 

7.6.9 Pipe ends and thread protectors 

7.6.9.1 Pipe ends - General 

Pipe shall be made threaded or plain-end as set forth in tables 6, 7, 8 and 9 or with bell and spigot ends in 
accordance with 7.6.9.4. Extra-strong line pipes shall be made with plain ends, except that the ends shall 
be threaded-and-coupled if so specified on the purchase order. Spiral weld may not be threaded. The 
inside and outside edges of the ends of all pipe shall be free of burrs. 

7.6.9.2 Threaded ends 

Threaded ends shall conform to the threading, thread inspection and gauging requirements specified in 
IS0 10422, latest edition. One end of each length of threaded pipe shall be provided with a coupling 
conforming to the requirements of annex C in effect at the date of manufacture of each coupling (see 
note 7), and the other end with thread protection conforming to the requirements of 7.6.9.6. Couplings 
shall be screwed onto the pipe handling-tight (see note 8), except that they shall be applied power-tight if 
so specified on the purchase order. A thread compound shall be applied to cover the full surface of either 
the coupling or pipe engaged thread before making up the joint. All exposed threads shall be coated with 
this thread compound. Unless otherwise specified on the purchase order, the manufacturer may use any 
thread compound which meets the performance objectives set forth in API Bulletin 5A2. A storage 
compound of distinct colour may be substituted for this thread compound on all exposed threads. 
Whichever compound is used, it shall be applied to a surface that is clean and reasonably free of moisture 
and cuttings fluids. 

NOTES 

7 Unless otherwise specified on the purchase order it is not mandatory that both the pipe and coupling of each 
threaded and coupled product be manufactured to the same edition of this standard. 

8 Handling tight shall be defined as sufficiently tight that the coupling cannot be removed except by use of a wrench. 

9 The purpose of making-up couplings handling-tight is to facilitate removal of the couplings for cleaning and 
inspecting threads and applying fresh thread compound before laying the pipe. This procedure has been found 
necessary to prevent thread leakage, especially in gas lines, because manufacturer applied couplings made up power- 
tight, although leak-proof at the time of make-up, may not always remain so after transportation, handling and laying. 
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7.6.9.3 Plain ends 

Unless otherwise ordered, plain-end pipe (other than double-extra-strong pipe) with 2 60,3 mm outside 
diameter shall be furnished with ends bevelled on an angle of 30°+r measured from a line drawn 
perpendicular to the axis of the pipe, and with a root face of (I,59 -e 0,79) mm. Double-extra strong plain- 
end pipe with outside diameters > 60,3 mm shall be made with square-cut ends, unless bevelled ends (as 
above) are specified on the purchase order. For seamless pipe where internal machining is required to 
maintain the root face tolerance, the angle of the internal taper, measured from the longitudinal axis, shall 
be no larger than that listed below. 

Specified wall th ickness 
mm 

c IO,6 
IO,6 to 14,l 
14,l to 16,9 

> 16,9 

Maximum angle of taper 
degrees 

7 

93 
11 
14 

For the removal of an internal burr on welded pipe outside diameters > 114,3 mm the internal taper, 
measured from the longitudinal axis, shall be no larger than 7”. 

The end finish of pipe outside diameters c 60,3 mm shall be specified on the purchase order. For pipe 
outside diameters 2 60,3 mm the pipe ends shall be cut within I,59 mm. Pipe ends from each end-finishing 
machine shall be checked for compliance at least three times per 8-hour working shift. 

Both ends of pipe with filler metal welds shall have the inside reinforcement removed for a distance of 
approximately 101,6 mm from the end of the pipe. 

NOTE 10 The purchaser is directed to the applicable code for the recommended angle of pipe bevel. 

7.6.9.4 Belled ends 

When so specified on the purchase order, pipe with wall thickness ,< 3,58 mm shall be furnished with one 
end belled for bell and spigot joints in accordance with figure 2. The belled end shall be visually inspected 
for workmanship and injurious defects. 

Dimensions in millimetres 

+0,8 mm 

Y-i r d of beLL = D of pipe + I,6 mm 0 mm Minimum depth of bell (to be measured 6,4 mm from end) 

\ End bevel optional 

Figure 2 - Belled end for bell and spigot joint 
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7.6.9.5 Plain ends for special couplings 

When so specified on the purchase order, pipe shall be made with ends suitable for use with special 
couplings (see note 11). Such pipe shall be sufficiently free from indentations, projections, or roll marks for 
a distance of 203 mm from the end of the pipe, to permit proper make-up coupling. 

Note 11 Dresser and Victaulic are examples for suitable products available commercially. This information is given 
for the convenience of the user of this part of IS0 3183 and does not constitute an endorsement by IS0 of these 
products. 

7.6.9.6 Thread protectors 

On nominal pipe sizes smaller than 2, the thread protectors shall be suitable fabric wrappings, or suitable 
metal, fiber, or plastic protectors. On nominal pipe sizes 2 and larger, the thread protectors shall be of such 
design, material, and mechanical strength to protect the thread and end of the pipe from damage under 
normal handling and transportation. The thread protectors shall cover the full length of the thread on the 
pipe and exclude water and dirt from the thread during transportation and normal storage period. Normal 
storage period shall be considered as approximately one year. The thread formed in protectors shall be 
such that the pipe threads are not damaged by the protectors. Protector material shall contain no 
compounds capable of causing corrosion or promoting adherence of the protectors to the threads and 
shall be suitable for service temperatures of -46 OC to +66 OC. 

8 Testing and inspection 

81 . Type of documents on inspection and testing 

8.1.1 General 

Upon request by the purchaser, the manufacturer shall provide a document of compliance stating that the 
material has been manufactured, sampled, tested and inspected in accordance with this part of IS0 3183 
and has been found to meet the requirements. 

Where additional info rmation is req uired, including the results of mechanical testing , SR6 (see annex D) or 
one of the inspection documents of IS0 10474 shall be specified on the purchase ord er. 

8.12 Test reports on chemical analysis 

The results of all specified chemical analysis shall be available to the purchaser upon request. When SR6 is 
specified by the purchaser (see annex D), a report containing all chemical analyses required by this 
specification shall be provided by the manufacturer. 

For grade L175, in place of the test report, the manufacturer may certify that the pipe delivered was 
produced in conformity with the requirements for chemical properties and tests of this part of IS0 3183. 

8.2 Purchaser inspection 

For the purchaser’s inspection see annex F. 

8.3 Retention of records 

Tests and inspections requiring retention of records in this part of IS0 3183 are shown in table 12. Such 
records shall be retained by the manufacturer and shall be made available to the purchaser upon request 
for a period of three years after the date of purchase from the manufacturer. 
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Table 12 - Retention of records 

Requirement 

Chemical composition 
Cast analysis 
Product analysis 

Mechanical tests 
Tensile tests 
Weld tensile tests 
Mill control tests 
Guided bend tests 
Fracture toughness tests 

Hydrostatic tests 
Tester recorder charts (where used) 
Supplementary hydrostatic tests 

Non-destructive inspection 
Film (where used) 
Fluoroscopic operator qualifications 

Welded jointers 
Film 

Repair welding procedure 
Transverse tensile test 
Transverse guided bend test 
Nick break test 
Procedure specification 
Procedure qualification 
Personnel performance qualification 

Calibration tests 

Reference 
7.2 
8.4.2 
8.4.3 
8.5 
8.5.1.1 
8.5.1.1 
8.5.1.1 
8.5.1.4 
8.5.1,6,SR3,SR4 
8.6 
8.10.9.2 
8.10.9.4 
8.9 
8.10.11.1 
8.10.11.2.2 

A.4 

B.2.2.2 
B.2.2.3 
B.2.2.4 
B.l 
B.2 
B.3 
various paragraphs 

8.4 Testing of chemical composition 

8.4.1 Elements analysed 

As a minimum, each required analysis shall include the determination of carbon, manganese, phosphorus, 
sulfur and silicon; niobium, vanadium, titanium, or combinations thereof, if added during steelmaking; and 
any other alloying element added during steelmaking for other than deoxidation purpose. 

8.4.2 Cast analysis 

The steel manufacturer shall determine the analysis of each cast of steel used in the manufacture of pipe 
specified on the purchase order. The analysis so determined shall conform to the requirements of 7.2.1. 

For grade L555, cast analysis limits have not been defined, only product analysis limits. 

8.4.3 Product analysis 

8.4.3.1 Sampling frequency 

The manufacturer shall determine the analysis of two samples representing each cast of steel used for the 
production of pipe under this part of IS0 3183. 

8.4.3.2 Sampling methods 

Seamless pipe 
At the option of the manufacturer, samples used for product analysis shall be taken either from tensile test 
specimens or from the finished pipe. 
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Welded pipe 
At the option of the manufacturer, samples used for product analysis shall be taken from either finished 
pipe, plate, strip, tensile test specimens or flattening test specimens. The location of the samples shall be a 
minimum of 90” from the weld, of longitudinally welded pipe. For spiral weld, the sample location shall be 
at a position of not less than one-quarter the distance between adjacent weld convolutions as measured 
from either edge of the weld. For pipe manufactured from plate or strip, the product analysis may be made 
by the supplier of the plate or strip providing the analyses are made in accordance with the frequency 
requirement of this part of IS0 3183. 

8.5 Testing of mechanical and technological characteristics 

For double seam welded pipes all weld tests shall be performed after forming and welding. 

8.51 Testing frequency 

8.5.1.1 Tensile test 

Tensile tests shall be made at the frequency shown in table 13. 

Table 13 - Frequency of tensile testing 

Size designation Tensile tests Weld tensile tests Control tensile tests 

L 1 l/2 nominal size 1 per 25 t or fraction thereof 
grade L175 welded 
2 2 nominal size 1 per 50 t or fraction thereof 
grade L175 welded 
5 141,3 mm except for 1 per 400 lengths 
grade L175 welded 
2 168,3 mm to 323,9 mm 1 per 200 lengths One per cast on all sizes 
> 323,9 mm 1 per 100 lengths per cold 

expansion amountl) 
except for grade L175 

219,l mm to 323,9 mm 1 per 200 lengths 
> 323,9 mm 1 per 100 lengthsI) per 

cold expansion amount*) 
1) Pipe manufactured with the same nominal amount of cold expansion + (42 % shall be considered to have the 

same cold expansion amount. 
2) Each weld for two-seam pipe 

One control tensile test per cast shall be made and a record of such test shall be available to the purchaser 
for pipe other than grade L175. For longitudinal seam welded pipe, such tensile tests shall be made using 
samples taken from either plate or strip or finished pipe at the option of the manufacturer. 

8.5.1.2 Flattening test for electric-welded and continuous welded pipe (see also figure 3) 

- 

- 

- 

Electric-welded pipe grades higher than L175 non-expanded in multiple lengths. 

l One sample from each crop end (2 per coil) and two samples of two different intermediate lengths. 

l When a weld stop condition occurs during production of a multiple length, flattening tests with the 
weld at 90° shall be made from the crop ends resulting from each side of the weld stop and may be 
substituted for the intermediate flattening test. 

Electric-welded pipe grades higher than L175 non-expanded produced in single length. 

l One sample from each crop end (2 per single length). 

Grade L175 welded, outside diameter 2 73,0 mm. 

l One test from one length per lot of 50 t or fraction thereof. 
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- Electric-welded pipe grades higher than L175 cold expanded. 

l One test, 101,6 mm min. in length, per lot of 100 lengths or less, each size. 

Intermediate 
t locations t 

End of coil 
location 

I 

Crop end 
one sample CD CD 

Two samples, one from 

I I 

each of two different 
intermediate lengths 

I 

Flatten with 
weld at 90” 

Flatten with 
weld at 0” 

CD Crop end 
one sample 

Flatten with 
weld at 90” 

Electric-welded pipe grades higher than L175, non-expanded in multiple lengths 

SingLe Length 

Crop end 
one sample CD 

I 
CD Crop end 

one sample 

Flatten with 
weld at 90” 

Flatten with 
weld at 0” 

Electric-welded pipe grades higher than L175, non-expanded produced in single length 

FLatten with 
weld at 90” 

fraction thereof 
One test from one Length 

Grade L175 welded pipe, outside diameter 2 73,0 mm 

LotoflOOLengths 
or less each size 

C 
Flatten with 
weld at 90” 

One test 101,6 mm min. in Length 

Electric-welded pipe grades higher than L175, cold expanded 

Figure 3 - Flattening tests (see 8.5.1.2 and 8.5.2.2) 
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8.5.1.3 Bend test 

Bend tests are applied for welded grade L175 pipe of nominal size 2 and smaller with a frequency of 

- one test per 25 t or fraction thereof, nominal size 1 l/2 and smaller 

and 

-one test per 50 t, or fraction thereof, for pipe of nominal size 2. 

8.5.1.4 Manipulation tests for submerged arc- and gas metal arc-welds 

Submerged arc- and gas metal arc-welded pipe shall be tested by the guided-bend test. 

Two test specimens shall be taken from the helical or each longitudinal seam weld in a length of pipe from 
each lot of 50 lengths or less of each combination of outside diameter, wall thickness, and grade; and from 
a strip end weld in length of pipe from each lot of 50 lengths or less of each combination of outside 
diameter wall thickness, and grade of finished helical seam pipe containing strip end welds. 

8.5.1.5 Weld ductility test 

For electric-welded pipe one test shall be made on a length of pipe from each lot size as indicated in 
table 14. 

Table 14 - Test frequency for electric-welded pipe 

Grade Outside diameter Lot size 
mm No. of lengths 

1 L175, L210 and L245 60,3 to 141,3 400 or less 

I---- L175, L210 and L245 168,3 to 323,9 200 or less 
L290 and higher 60,3 to 323,9 200 or less 

l  4  

1 All grades 2 355,6 100 or less 

For multiple-length pipe, a length shall be considered as each section cut from a particular multiple length. 

The weld ductility test may also serve as one of the flattening tests of 8.5.1.2 by compliance with 
appropriate amounts of flattening. 

8.5.1.6 Fracture toughness tests 

(Lot size, see SR3 and SR4 in annex D.) 

8.5.1.6.1 For grade L555 three specimens representing one test shall be taken 

- from one length of pipe from each cast for determining the shear area, 

- from each lot for determining the absorbed energy. 

8.5.1.6.2 For grade L555 three specimens shall be taken from one length of pipe from each cast supplied 
in the order for drop weight tear testing on welded pipe of all diameters. 

8.5.1.7 Metallographic examination 

Such examinations shall be performed at least once per working turn, or more frequently where grade, 
diameter, or wall thickness changes are made, or where significant excursions from operating heat- 
treatment conditions are encountered for the grades covered in 7.4. 
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8.5.2 Location and orientation of test pieces for mechanical and technological tests 

852.1 Tensile test 

Tensile test orientation shall be as shown in figure 4. At the option of the manufacturer for longitudinal 
seam welded pipe, the longitudinal specimens may be taken from the strip parallel to the rolling directions 
and approximately midway between edge and centre. 

Weld tensile test specimens shall be taken at 90’ to the weld with the weld at the centre, as shown 
figure 4. 

Size 
designation Seamless pipe Welded pipe 

Longitudinal seam Helical seam 

c 

A = Strip specimen (any circumferential location for seamless). 
I3 = Transverse specimen (any circumferential location for seamless). For double seam 

pipe the specimen shall be taken from a location midway between the welds. 
C = Transverse weld specimen. 

Figure 4 - Orientation of tensile test specimens 

8.5.2.2 Flattening test (see also figure 3) 

- Electric-welded pipe grades higher than L175 non-expanded in multiple lengths. 

l Specimen with end of coil location to be flattened with weld at 90°. 

l Specimen from intermediate locations to be flattened with weld at O”. 

in 

- Electric-welded pipe grades higher than L175 non-expanded produced in single length. 

l Samples from the crop end locations to be flattened 50 % of them with a weld position of 0” and 
50 % of them with a weld position at 90”. 
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- Cold expanded electric-welded pipe grades higher than L175 and all other welded pipe, in grade Ll75, 
outside diameter > 73 mm. 

l Samples to be flattened with weld at 90’. 

NOTE 12 Flattening tests with the weld at the 0” orientation may be conducted at 180” and the 90” orientation at 270' 
by agreement between the interested parties. 

8.5.2.3 Bend test 

A full-section specimen of appropriate length shall be taken for bending. 

8.5.2.4 Manipulation tests for submerged arc- and gas metal arc-welds 

one root-bend, both For the 
figure 5, 

guided- 
shall be 

bend 
1 taken 

test t 
from 

he test specimens 
the helical or longit 

one 
,udina 

face-bend and 
11 weld and shal I not contain repair welds. 

conforming to 

8.5.2.5 Weld ductility test 

For the weld ductility test a full-section specimen of 50,8 mm minimum length shall be used. 

8.5.2.6 Fracture toughness test 

The specimens shall be oriented circumferentially from a location 90° from the weld, with the axis of the 
notch oriented through the pipe wall thickness as shown in figure D.2. For pipe outside diameters 
< 168,3 mm, longitudinal specimens shall be used. - 

8.5.2.7 Metallographic examination 

The test specimen shall be taken from a weld cross-section. 

8.6 Hydrostatic test 

Each length of pipe shall withstand, without a leakage, an inspection hydrostatic test to at least the 
pressure and holding time specified in 8.10.9. 

8.7 Dimensional testing and weighing 

8.7.1 Consistency with all dimensional and mass requirements shall be ensured by adequate methods as 
defined in 8.10.10. 

8.7.2 For pipe outside diameters > 114,3 mm the outside diameter measurements on the body of the 
pipe shall be made on a random basis; there shall not be less than three measurements per 8-hour 
working turn. 

8.7.3 Each length of pipe shall be measured for conformity with wall thickness requirements. 

8.7.4 Pipe outside diameters < 114,3 mm in grades L175, L210 and L245 shall be reasonably straight. 

All other pipe shall be random checked for conformity with straightness requirements. 
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8.8 Visual examination 

All pipe shall be visually examined (see annex G). 

8.9 Non-destructive testing 

Except for grade L175 pipe, the weld seams of welded pipe outside diameters > 60,3 mm shall be 
inspected full length (100 %) in accordance with the methods specified in 8.10.11.1. In addition, the strip 
end weld in finished helical seam pipe shall be so inspected. The location of equipment in the 
manufacturer’s facility shall be at the discretion of the manufacturer. 

By agreement between the interested parties, and when specified on the purchase order, seamless pipes 
shall be non-destructively tested in accordance with SR2 (annex D). 

By agreement between interested parties, and when specified on the purchase order, electric-welds shall 
be non-destructively tested in accordance with SR7 (annex D). 

8.10 Test methods and results 

If test equipment, whose calibration or verification is required under the provisions of this part of IS0 3183, 
is subjected to such unusual or severe conditions that its accuracy would become questionable, 
recalibration or a new verification shall be performed before further use of the equipment. 

8.10.1 Chemical analysis 

Methods and practices relating to chemical analysis shall be performed in accordance with ASTM A 751. 

The results of chemical analysis shall comply with the requirements in 7.2. 

8.10.2 Tensile test 

8.10.2.1 General 

Testing procedure shall conform to the requirements of the latest edition of IS0 6892 or ASTM A 370, 
annex II. 

The results of the tensile test shall meet the requirements for the steel grade concerned shown in table 3. 

8.10.2.1.1 Tensile test machines sha 
accordance with the procedures of 
extensometers, such extensometers st 
the procedures of ASTM E 83. 

I have been calibrated within 15 months preceding any test in 
ASTM E 4. Where yield strength is determined by the use of 
all be calibrated within the preceding 15 months in accordance with 

8.10.2.1.2 All tensile tests, except transverse weld and ring tests, shall include determination of the yield 
strength for 0,5 % total elongation ( Rtos ), the ultimate tensile strength (R, ) and the percentage of 
elongation after fracture ( A ) and shall be’performed at room temperature. 

The percentage elongation after fracture shall be reported with reference to a gauge length of 5,65 & 

where So is the initial cross sectional area of the gauge length. If other gauge lengths are used, the 

elongation referred to a gauge length of 5,65 & shall be determined in accordance with IS0 2566-l. 

The strain rate shall be in accordance with the requirements of IS0 6892. 
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When determining the elongation, the record or report shall show the nominal width of the test specimen 
where strip specimens are used, the diameter and gauge length where round bar specimens are used, or 
state if full section specimens are used. For L175 pipe, the manufacturer may certify that the material 
furnished has been tested and meets the mechanical requirements of grade Ll75. 

Hot flattening, artificial ageing or heat-treatment of tensile specimens is not permitted, 

8.10.2.1.3 At the option of the manufacturer, the specimen may be either full section, 
round bar specimen as defined below. The type, size and orientation of the specimens s 

If suitable testing grips, with curved faces a 
curvatures in the grip area, strip specimens 

re used or if the end s of specimens are machined to reduce the 

stri 
hall 

P specimen 
b e reported 

I or 

- shall be approximately 31,8 mm wide in gauge length; 

otherwise they shall be 

- approximately 19,0 mm wide for pipe outside diameters c 101,6 mm; 

- approximately 25,4 mm wide for pipe outside diameters 101,6 mm to c 219,l mm, and 

- approximately 38,l mm wide for pipe outside diameters 2 219,l mm. 

Alternatively, when grips with curved faces are not available, the ends of the specimens may be flattened 
without heating. 

8.10.2.2 Longitudinal tensile tests 

At the option of the manufacturer longitudinal tests may utilize a full section specimen, a strip specimen 
or, for pipe with wall thickness greater than 19,l mm, a 12,7 mm diameter round bar specimen. The strip 
specimen shall be tested without flattening. 

8.10.2.3 Transverse tensile tests 

The transverse tensile properties shall be determined, at the option of the manufacturer, by one of the 
following methods. 

a) The yield strength, ultimate tensile strength and elongation values shall be determined on either a 
flattened rectangular specimen or a 12,7 mm or 8,9 mm round bar specimen. 

b) The yield strength shall be determined by the hydraulic ring expansion test in accordance with 
ASTM A 370. The ultimate tensile strength and elongation values shall be determined from a flattened 
rectangular specimen. 

The same method of testing shall be employed for all lots in an order item. All transverse tensile 
specimens shall be as shown in IS0 6892 or ASTM A 370, annex II. All specimens shall represent the full 
wall thickness of the pipe from which the specimen was cut, except for round bar tensile specimens. 

Transverse round bar specimens are to be prepared from non-flattened pipe sections. The 12,7 mm 
diameter round bar specimens shall be used when the pipe size allows, and the 8,9 mm diameter round 
bar specimen shall be used for other sizes. For pipe sizes too small to allow a 8,9 mm specimen, round bar 
tensile specimens are not permitted. 

8.10.2.4 Weld tensile tests 

Weld tensile properties shall be determined on a flattened rectangular specimen representing the full wall 
thickness of the pipe. Weld reinforcement may be removed at the manufacturer’s option. Weld tensile tests 
need not include determination of yield strength and elongation. 
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Flattening of transverse and weld specimens shall be performed at room temperature. 

8.10.3 Flattening test 

The flattening test shall be performed with weld position given in 8.5.2.2, in conformity with IS0 8492. 
Acceptable criteria shall be as follows: 

- Electric-welded pipe in grades higher than L175. 

l For all pipe diameters to thickness ratios ( Dl T) < 10 - flatten to 2/3 of the original outside diameter: 
there shall be no opening of the weld. 

l For pipe with a (Dl T) > 10 - continue flattening to l/3 of the original outside diameter: there shall be 
no cracks or breaks other than in weld. 

0 For all D/T ratios - continue flattening until opposite walls of the pipe meet: there shall occur no 
evidence of lamination or burnt metal during the entire test. 

- Grade L175 welded pipe. 

l Flatten to 3/4 of the original outside diameter without weld fracture: continue flattening to 60 % of 
the original outside diameter without cracks or breaks other than in the weld. 

8.10.4 Bend test 

The bend test shall be carried out in accordance with IS0 8491. The full section specimen of appropriate 
length shall be bent cold through 90°, around a mandrel having a diameter not greater than twelve times 
the outside diameter of the pipe being tested, with the weld located approximately 45" from the point of 
contact of the specimen with the mandrel. No cracks shall occur in any portion of the pipe, and no opening 
shall occur in the weld. 

NOTE 13 For the purpose of mechanical testing the weld of electric-welded pipe of nominal size 2 and larger, “the 
weld” extends to a distance of 12,7 mm on either side of the fusion line. For pipe smaller than nominal size 2, “the 
weld” extends to a distance of 6,35 mm on either side of the fusion line. 

8.10.5 Manipulation tests for submerged arc- and gas metal arc-welds 

For the guided-bend test the specimens, conforming to figure 5, shall be bent approximately 180” in a jig 
substantially in accordance with figure 6. For any combination of outside diameter, wall thickness and 
grade, the maximum value for jig dimension A may be calculated by the formula given in figure 6. The 
manufacturer shall use a jig based on this dimension, or a smaller dimension at his option; however, to 
minimize the number of jigs required, standard values for dimension A have been selected to pipe outside 
diameters 2 323,9 mm. These values are listed for each diameter, wall thickness and grade in annex E. For 
intermediate grades or wall thicknesses, the next smaller standard value for dimension A shall be used. 
When dimension A is greater than 228,6 mm, the length of the specimen required to contact the male die 
need not exceed 228,6 mm. For pipe with wall thicknesses over 19,l mm, a reduced wall specimen, as 
shown in figure 5, may be used at the option of the manufacturer. Reduced wall specimens shall be tested 
in a jig with the A dimension calculated for 19,l mm wall pipe of the appropriate size and grade. The 
specimen (a) shall not fracture completely, (b) shall not reveal any cracks or ruptures in the weld metal 
greater than 3,18 mm in length regardless of depth, and (c) shall not reveal any cracks or ruptures in the 
parent metal, the heat affected zone, or fusion line longer than 3,18 mm and deeper than 12,5 % of the 
specified wall thickness; except cracks which occur at the edges of the specimen and which are less than 
6,35 mm long shall not be cause for rejection in (b) or (c) regardless of depth. 
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Dimensions in millimetres 

Specimen edges may be oxygen 
cut and may also be machined 

Weld 

152,4 min. C 

Weld reinforcement shall be removed from both faces 

Reduced wall specimens 

Optional for wall thickness over 19,l mm 

a) Face bend 

R I,59 max. 

r Wall thickness ( T) 

b) Root bend 

L Reduced wall 
This material removed before or after 
flattening, at manufacturer’s option 

thickness 

/ Reduced wall 
thickness 

Note - Use jig dimensions for 19,l mm wall when testing with reduced wall specimens. 

Figure 5 - Guided bend test specimen 
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As required As required 

a3,ZhlZ - - 

Tapped mounting hole 

I ST + SO,8 
J 

I 
Shoulders hardenedandgreased, 
hardened rollers may be substituted 

Ln 
0; 7 

+ 
_A_ 

_ B 

Adjustable type 

12.t ,3T / 

Dimensions in millimetres 

a2Th SO,8 

Alternate 

Wrap-around type 

R, = +A 
B = A + 2T+ 3,2mm 
R, = +B 

A - - 
LlW-2T) -T 

D (e-- 
T 

2e-1) 

where 

I,15 = peaking factor 

D = specified outside diameter in millimetres 
T = specified wall thickness in millimetres 

e = strain 

Specified e values: 167,5(L210) 112,5(L415) 
137,5(L245, L290) 110,o (L450) 
132,5(L320) 102,5(L485) 
125,O(L360) 90,o (L555) 
117,5 (L385) 

Figure 6 - Jig for guided bend test 
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8.10.6 Weld ductility tests 

The specimens shall be flattened cold between parallel platens. The weld shall be placed 90° from the 
direction of applied force (i.e. the weld at the point of maximum bending). No crack or breaks exceeding 
3,18 mm in any direction in the weld or the parent metal shall occur on the outside surface until the 
distance between platens is less than the value of H calculated in accordance with a) or b) below: 

a) Grades less than L360 

3,07 T 
H= T 

0,07 + 3 - 
D 

b) Grades L360 and higher 

3,05 T 
H= T 

0,05 + 3 - 
D 

where 

H is the distance between flattening platens in millimetres; 
T is the specified wall thickness of the pipe in millimetres; 
D is the specified outside diameter of the pipe in millimetres. 

Cracks which originate at the edge of the specimen and which are less than 6,35 mm long shall not be 
cause for rejection. 

8.10.7 Fracture toughness test 

For grade L555 the mandatory fracture toughness tests have to be performed at 0 “C in accordance with 
ASTM A 370. 

Three 10 mm x 10 mm Charpy V-notch specimens shall be used if obtainable from the pipe diameter and 
wall thickness. Otherwise appropriate specimen thicknesses shall be used with the required energy levels 
reduced in proportion to the thickness. 

For DW-testing the test specimen, testing procedure, and rating of the specimens shall be in accordance 
with the latest edition of ANSI/API RP 5L3. 

The test results shall comply with the requirements given in 7.3.3. 

In case of grades lower than L555 - when so specified on the purchase order - the manufacturer shall 
conduct fracture toughness tests in accordance with SR3 or SR4 (annex D) or any combination of these, as 
specified by the purchaser. The testing temperature for SR3 and SR4 test, and also the Charpy V-notch 
energy value for SR3B, shall be selected by the purchaser. 
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8.10.8 Defective mechanical test specimen 

For any of the mechanical tests in 8.5, any test specimen that shows defective preparation or material 
imperfections unrelated to the intent of the particular mechanical test, whether observed before or after 
testing, may be discarded and be replaced by another specimen from the same length of pipe. 

8.10.9 Hydrostatic test 

8.10.9.1 Testing conditions 

Test pressures for all sizes of seamless pipe and for welded pipe with outside diameters < 508,O mm, shall 
be held for not less than 5 s. Test pressures for welded pipe with outside diameters 2 508,O mm shall be 
held for not less than 10 s. For threaded-and-coupled pipe, the test shall be applied with the couplings 
made up power-tight if this is specified on the purchase order, except that pipe with outside diameters 
> 323,9 mm may be tested in the plain-end condition. For threaded pipe furnished with couplings made up 
handling-tight, the hydrostatic test shall be made on the pipe in the plain-end or threads-only condition or 
with coupling applied, unless otherwise agreed upon by the interested parties. 

8.10.9.2 Verification of hydrostatic test 

In order to ensure that every length of pipe is tested to the required test pressure, each tester, except those 
on which continuous welded pipe is tested, shall be equipped with a recording gauge that will record the 
test pressure and the durationfor each length of pipe, or be equipped with some positive and automatic or 
interlocking device to prevent pipe from being classified as tested until the test requirements (pressure 
and time) have been complied with. Such records or charts shall be available for examination at the 
manufacturer’s facility by the purchaser’s inspectors when the purchaser is so represented at the 
manufacturer’s facility. The test pressure measuring device shall be calibrated by means of a dead weight 
tester, or equivalent, within four months prior to each use. Calibration records retention shall be per 8.3. 

8.10.9.3 Test pressures 

The minimum test pressures shall be the standard test pressures listed in tables 6, 7, 8 and 9 (or an 
alternative test pressure - see footnote 4 in table 9) or an intermediate or higher pressure at the discretion 
of the manufacturer unless specifically limited by the purchaser, or a higher pressure as agreed upon 
between the interested parties. The minimum test pressure for grades, outside diameters, and wall 
thicknesses not listed shall be computed by the formula given below. Where the unlisted wall is 
intermediate to walls whose test pressure has been arbitrarily assigned, the test pressure for the 
intermediate wall shall be equal to the test pressure specified for the next heavier wall thickness. When 
computed pressures are not an exact multiple of 100 kPa, they shall be rounded to the nearest 100 kPa. 

The test pressures shall be computed by the following formula and rounded to the nearest 100 kPa. 

2 000 ST 
P= D 

where 

p is the hydrostatic test pressure, in kilopascals; 
S is the fiber stress in megapascals, equal to a percentage of the specified minimum yield strength 

for the various sizes as shown in table 15; 
T is the specified wall thickness, in millimetres; 
D is the specified outside diameter, in millimetres. 
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Table 15 - Percentage of specified minimum yield strength (SMYS) for calculation of S 

Grade 

L175 
L210 

Outside diameter 
mm 

141,3” 
2 60,3*) 

% of SMYS for calculation of S 

Standard test pressure Alternative test pressure 
60 
60 75 

L 

L245 2 60,3*’ 60 75 
2 141,3 60 75 

L290 to L5553’ 168,3 and 219,l 75 
273,l to 457,0 85 

2 508,O 90 
1) Test pressures established arbitrarily. 
2) Test pressures were limited to 17 200 kPa for 5 88,9 mm outside diameter, and to 19 300 kPa for sizes 

> 88,9 mm outside diameter. Test pressures for other sizes established arbitrarily. 
3) Test pressures for grades L290 to L555 were limited to 20 700 kPa to accommodate hydrostatic tester 

limitations. 

When the purchase order specifies a hydrostatic test that will produce a hoop stress greater than 90 % of 
the specified minimum yield strength, and when SR5 (see annex D) is specified on the purchase order, the 
test pressure shall be determined in accordance with SR5. 

NOTES 

14 The hydrostatic test pressures given herein are inspection test pressures which are not intended as a basis for 
design, and do not necessarily have any direct relationship to working pressures. 

15 When hydrostatic testing in excess of 90 % of specified minimum yield strength, using the formula in 8.10.9.3, the 
applied forces for end sealing produce a compressive longitudinal stress which should be considered. 

8.10.9.4 Supplementary hydrostatic test 

For grades L290 and higher, the manufacturer, by agreement between the interested parties, shall make 
additional internal pressure tests, which may involve one or more of the following methods. In all 
supplementary hydrostatic tests, the formula shown in 8.10.9.3 shall be used for stress calculations. The 
conditions of test shall be as agreed upon. 

a) Hydrostatic destructive tests in which the minimum length of the specimen is ten times the outside 
diameter of the pipe, but should not exceed 12,2 m. 

b) Full-length destructive tests made by the “hydrostatic pressure water column” method. 

c) Hydrostatic transverse yield strength tests using accurate strain gauges. 

NOTE 16 Acceptable gauges are the roller-chain ring-expansion gauge, the “SR-4” (trade name) strain gauge, or other 
suitable gauges of a similar accuracy. 

8.10.10 Dimensions, mass and length 

The accuracy of all measuring instruments except ring and plug thread gauges used for 
acceptance/rejection shall be verified at least once every operating turn. Accuracy verification of rules, 
length measuring tapes and other non-adjustable measuring devices shall be defined as a visual check of 
markings legibility and the general wear of fixed reference points. The verification procedure of these 
working gauges shall be documented. The adjustable and non-adjustable designation utilized by the 
manufacturer shall be documented. 
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If measuring equipment, whose calibration or verification is required under the provisions of this part of 
IS0 3183, is subjected to such unusua 
recalibration or a new verification shal 

or 
be 

severe con 
performed 

ditions 
before 

that its 
further 

accuracy would e questionable, becom 
ment. use of the equip 

8.10.10.1 Outside diameter 

For pipe with outside diameters 2 114,3 mm, the outside diameter measurements on the body of the pipe 
shall be made at the mill with a diameter tape. 

Measuring methods for the pipe ends and the out-of-roundness are defined in connection with tolerances 
in 7.6.8.2 and 7.6.8.3. 

8.10.10.2 Wall thickness 

Wall thickness measurements shall be made with a mechanical caliper or with a properly calibrated non- 
destructive inspection device of appropriate accuracy. In case of dispute, the measurement determined by 
use of the mechanical caliper shall govern. The mechanical caliper shall be fitted with contact pins having 
circular cross sections of 6,35 mm diameter. The end of the pin contacting the inside surface of the pipe 
shall be rounded to a maximum radius of 38,10 mm for pipe with outside diameters >, 168,3 mm, a 
maximum radius of d/4 for pipe with outside diameters < 168,3 mm, with a minimum radius of 3,2 mm. 
The end of the pin contacting the outside surface of the pipe shall be either flat or rounded to a radius of 
not less than 38,10 mm. 

8.10.10.3 Mass 

Each length of pipe with outside diameters >, 141,3 mm, shall be weighed separately, and the carload 
masses determined. Lengths of pipe with outside diameters > 114,3 mm shall be weighed either 
individually or in convenient lots, at the option of the manufacturer, and the carload masses determined. A 
carload is considered to be a minimum of 18 144 kg. Threaded-and-coupled pipe shall be weighed with the 
couplings screwed on, but without thread protectors except for carload weighings, for which proper 
allowance shall be made for the mass of thread protectors. Threaded-and-coupled pipe may be weighed 
without the couplings screwed on providing proper allowance is made for mass of the couplings. 

8.10.10.4 Length 

When pipe is furnished with threads and couplings, the length shall be measured to the outer face of the 
coupling. The length of threaded-and-coupled pipe may be determined without the couplings screwed on 
providing proper allowance is made for the length of the couplings. The accuracy of length measuring 
devices for length of pipe less than 30 m shall be k 0,03 m. 

8.10.10.5 Straightness 

Measurements may be made using a taut string or wire from end to end along the side of the pipe 
measuring the greatest deviation. 

8.10.11 Non-destructive testing 

8.10.11.1 Methods of inspection 

Submerged arc-welds shall be inspected by radiological methods in accordance with 8.10.11.2. Such 
inspection shall be full length, or for a minimum distance of 203 mm from each end if the balance of the 
weld length is inspected by ultrasonic methods in accordance with 8.10.11.3.1 to 8.10.11.3.4. 

Electric-welds shall be inspected by ultrasonic or electromagnetic methods in accordance with 8.10.11.3.1 
to 8.10.11.3.4. If necessary to meet the full length (100 %) inspection requirements of 8.9, pipe ends shall 
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be inspected by using hand-held ultrasonic shear wave equipment, or other NDT method agreed between 
the interested parties. 

Gas metal arc-welds shall be inspected full length by ultrasonic methods in accordance with 8.10.11.3.1 to 
8.10.11.3.4. In addition, the welds shall be inspected by radiological methods in accordance with 8.10.11.2 
to 8.10.11.2.10 for a minimum distance of 203 mm from each end. 

Strip end welds in finished helical seam pipe shall have been inspected in accordance with one or more of 
the methods specified above for the weld type. Radiological inspection shall include the junction of the 
strip end weld with the helical seam weld and, for cold expanded pipe, shall be performed after expansion. 

8.10.11.2 Radiological inspection 

8.10.11.2.1 Radiological inspection equipment 

The homogeneity of weld seams examined by radiological methods shall be determined by means of 
X-rays directed through the weld material onto a suitable radiographic film or fluorescent screen, or a 
television screen provided adequate sensitivity can be obtained. 

8.10.11.2.2 Fluoroscopic operator qualification 

Operators of fluoroscopic equipment shall be trained, tested and certified by the pipe manufacturer. 

Details of such training, testing 
in these p rogra mmes sh all be: 

and certification prog rammes shall be available to the purchaser. Included 

a) Classroom instructions in the fundamentals of radiological inspection techniques. 

b) On the job training designed to familiarize the operator with specific installations including the 
appearance and interpretation of weld imperfections and defects. The length of time for such training 
shall be of sufficient duration to assure adequate assimilation of the knowledge required for conducting 
the inspection. 

c) Knowledge of appropriate requirements of this specification. 

d) A PhYS ical e xamination 
th e req uired inspection. 

at least once per year to determine the operator’s optical capability to perform 

d Upon completion of a) and b) above, an examination shall be given by the manufacturer to determine if 
the operator is qualified to properly perform fluoroscopic examinations. 

8. IO. 11.2.3 Operator certification 

Certified operators whose work has not included fluoroscopic inspection for a period of one year or more 
shall be recertified by successfully completing the examination of e) above and also passing the physical 
examination of d) above. Substantial changes in procedure or equipment shall require recertification of the 
operators. 

8.10.11.2.4 Radiological NDT reference standards 

Unless otherwise specified, the reference standard shall be the API hole standard penetrameter described 
in a) below or, at the option of the manufacturer, the IS0 wire penetrameter (wire type image quality 
indicator in accordance with IS0 1027) described in b) below. By agreement between the interested 
parties, other standard penetrameters may be used. 

a) API hole standard penetrameter: The API hole standard penetrameter shall be as shown in figure 7 and 
made of a material with the same radiological characteristics as the pipe. The thickness of the 
penetrameter shall be a maximum of 4 % of the nominal wall thickness. Either 2 % or 4 % 
penetrameters may be used, the sizes of which are shown in tables 16 and 17. 
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Dimensions in millimetres 

T 

I- 
d 

- 

-. 

I 38 - 

ldentif ying number 

The diameter of each hole shall be I,6 mm. 
Holes shall be round and drilled perpendicular to the surface. 
Holes shall be free of burrs, but edges shall not be bevelled. 
Each penetrameter shall carry a lead identification number as given in tables 16 and 17. 

Figure 7 - API standard penetrameter 

Table 16 - API hole standard 4 % penetrameters 

Identifying number 

10 
12 
15 
17 
20 
25 
30 
40 
50 
60 

Wall thickness Maximum penetrameter 
thickness 

above upto I 
mm mm mm 
4,8 6,4 0,25 
6,4 7,9 0,32 
719 9,5 0,38 
9,5 II,1 0,45 

II,1 12,7 0,51 
12,7 15,9 0,64 
15,9 19,l 0,76 
19,l 25,4 I,02 
25,4 31,8 I,27 
31,8 38,l I,52 , 
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Table 17 - API hole standard 2 % penetrameters 

Identifying number Wall thickness Maximum penetrameter 
thickness 

above up to I 
mm mm mm 

5 5,l 6,4 0,13 
6 6,4 7,9 0,15 
7 7,9 9,5 0,19 

10 9,5 12,7 0,25 
12 12,7 15,9 0,32 
15 15,9 19,l 0,38 
17 19,l 22,2 0,45 
20 22,2 25,4 0,51 
25 25,4 31,8 0,64 
30 31.8 38,l 0.76 

b) IS0 wire penetrameter: The IS0 wire penetrameter shall be Fe l/7, Fe 6/12 or Fe IO/l6 in accordance 
with tables 18 and 19 for the appropriate wall thickness. When the wire penetrameter is placed across 
the weld, the diameter of the wire employed shall be based on the specified wall thickness plus the 
estimated thickness of the weld reinforcement (not to exceed the maximum allowed) at the 
penetrameter location. When the penetrameter is placed on the base metal, the diameter of the wire 
employed shall be based on the specified wall thickness. 

Table 18 - IS0 wire 4 % penetrameters 

Wire number Wall thickness Wire diameter 
above up to 

mm mm mm 
Fe l/7 

1 63,5 
2 50,8 
3 41,l 
4 31,8 
5 25,4 
6 20,3 
7 15,9 

82,6 3,20 
63,5 2,50 
50,8 2,00 
41,l I,60 
31,8 I,25 
25,4 I,00 
20,3 0,80 

Fe 6112 
6 20,3 
7 15,9 
8 12,7 
9 IO,2 

10 83 
11 614 
12 5,l 

10 83 
11 614 

Fe IO/16 

25,4 I,00 
20,3 0,80 
15,9 0,63 
12,7 0,50 
IO,2 0,40 
83 0,32 
6,4 0,25 

IO,2 0,40 
8,3 0,32 

12 511 6,4 0,25 
13 4,l 511 0,20 
14 3,2 41 0,16 
15 2,5 32 0,13 
16 zo 2,5 0,lO 
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Table 19 - IS0 wire 2 % penetrameters 

Wire number 

1 
2 
3 
4 
5 
6 
7 

6 
7 
8 
9 

10 
11 
12 

10 
11 
12 
13 
14 
15 
16 

Wall thickness Wire diameter 
above up to 

mm mm mm 
Fe l/7 

127,0 165,2 3,20 
101,6 127,0 2,50 

82,6 101,6 2,00 
63,5 82,6 I,60 
50,8 63,5 I,25 
40,6 50,8 I,00 
31,8 40,6 0,80 

Fe 6112 
40,6 50,8 I,00 
31,8 40,6 0,80 
25,4 31,8 0,63 
20,3 25,4 0,50 
16,5 20,3 0,40 
12,7 16,5 0,32 
IO,1 12,7 0,25 

Fe lo/16 
16,5 20,3 0,40 
12,7 16,5 0,32 
IO,1 12,7 0,25 

8,3 IO,1 0,20 
6,4 8,3 0,16 
5,l 6,4 0,13 
4,l 5,l 0,lO 

8.10.11.2.5 Frequency of calibration 

The penetrameter shall be used to check the sensitivity and adequacy of the radiographic technique on 
one pipe in every lot of 50 pipes, but not less than twice per 8-hour working shift, when the fluoroscopic 
method is used full length, and on each film when film is used. When film is used full length, one 
penetrameter shall be used for each length of pipe. The pipe shall be held in a stationary position during 
the adjustment of the radiographic technique by use of the penetrameter. Proper definition and sensitivity 
is attained when all three holes of the API standard penetrameter or individual wires of the IS0 
penetrameter are clearly discernible. 

8.10.11.2.6 Procedure for evaluating in-motion operation of fluoroscope 

To evaluate the definition of defects at operational speeds, a pipe section having a minimum wall of 
9,5 mm shall be used. Series of 0,8 mm holes, as shown in example 6, figure 8 shall be drilled into the 
centre of the weld to a depth of 100 percent of the total thickness. At least four such series shall be used, 
spaced 304,8 mm apart. As an alternative to the use of the pipe section described above, a penetrameter 
as described in 8.10.11.2.4 may be used at the option of the manufacturer. The speed of operation shall be 
adjusted so that the holes in the pipe section or API penetrameter or individual wires in the IS0 
penetrameter, are clearly visible to the operator. 

8.10.11.2.7 Acceptance limits for radiological inspection 

Radiological examination shall be capable of detecting weld imperfections and defects as described in 
8.10.11.2.8 and 8.10.11.2.9. 
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Example 1 : two 3,2 mm discontinuities 

w l 

l l 0 0 

\ 

Example 2 : one 3,2 mm, one 1,6 mm, two 0,8 mm discontinuities 

l - /  

l 
a 

. . . . . . 

b 1 

Example 3 : one 3,2 mm, one 0,8 mm, six 0,4 mm discontinuities 

T 

a a 0 l 

m  1 
Example 4 : four 1,6 mm discontinuities 

Example 5 : two 1,6 mm, four 0,8 mm discontinuities 

b I 

l 0 a 0 a 0 l a 

I t 

Example 6 : eight 0,8 mm discontinuities 

t 4  

0  . l 0 m  0 l m  .  l .  .  .  .  9 .  

l \ 

Example 7 : sixteen 0,4 mm discontinuities 

l 
0 

a 

0 l l 

a 
l 

0 l 
l 

0 
l 

Example 8 : scattered, three 0,8 mm, ten 0,4 mm discontinuities 

Figure 8 - Examples of maximum distribution patterns of indicated 
circular slag-inclusion and gas-pocket-type discontinuities 
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8.10.11.2.8 Imperfections observed during radiological inspection 

The maximum acceptance size and distribution of slag inclusion and/or gas pocket discontinuities are 
shown in tables 20 and 21 and figures 8 and 9. 

NOTE 17 Unless the discontinuities are elongated, it cannot be determined with certainty whether the radiological 
indications represent slag inclusions or gas pockets. Therefore, the same limits apply to all circular-type 
discontinuities. 

The important factors to be considered in determining rejection or acceptance limits are size and spacing 
of discontinuities and the sum of the diameters in an established distance. For simplicity, the distance is 
established as any 152,4 mm length. Discontinuities of this type usually occur in an aligned pattern, but no 
distinction is made between aligned or scattered patterns. Also, the distribution pattern may be of 
assorted sizes. 

8.10.1 I .2.9 Defects observed during radiological inspection 

Cracks, lack of complete penetration, or lack of complete fusion, and discontinuities greater in size and/or 
distribution than shown in tables 20 and 21 and figures 8 and 9, as indicated by radiological examination 
shall be considered defects. See G.4 for disposition of pipe containing defects. 

Example 1 : one 12,7 mm discontinuity 

Example 2 : two 6,4 mm discontinuities 

h 4 

0 0 

Example 3 = three 3,2 mm discontinuities 

Figure 9 - Examples of maximum distribution patterns of indicated 
elongation slag-inclusion-type discontinuities 
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Table 20 - Elongated slag-inclusion-type discontinuitiesl) (see figure 9) 

Maximum dimensions Minimum separation Maximum number 
mm mm in any 152,4 mm 

I,6 x 12,7 152,4 1 
I,6 x 6,4 76,2 2 
I,6 x 3,2 50,8 3 

1) Maximum accumulated length of discontinuities in any 152,4 mm shall not exceed 12,7 mm. 

Table 21 - Circular slag-inclusion and gas-pocket-type discontinuitiesl) (see figure 8) 

Size Adjacent size 
mm mm 

3,2*' 3,2 
3,2*' I,6 
3,2*' Or8 
3,2*) Or4 

Minimum separation Maximum number 
mm in any 152,4 mm 

50,8 2 
25,4 varies 
12,7 varies 

9,5 varies 
I I,6 I 116 I 12.7 I 4 I 

I;6 
I 

018 915 varies . 
Of4 
0,8 
Of4 
014 

6,4 varies 
6,43' 8 
4,8 varies 
32 16 

1) The sum of the diameters of all discontinuities in any 152,4 mm shall not exceed 6,4 mm. 
2) Maximum size discontinuity for wall thickness L 6,4 mm shall be 2,4 mm. 
3) Two discontinuities L 0,8 mm, may be as close as one diameter apart provided they are separated from 

any other discontinuity by at least 12,7 mm. 

8.10.11.2.10 Disposition of defects observed during radiological inspection 

Any weld defect detected as a result of radiological examination shall be rejected. Disposition of the pipe 
containing the defect shall be in accordance with G.4. 

8.10.1 I .3 Ultrasonic and electromagnetic inspection 

8.10.1 I .3.1 Equipment 

Any equipment utilizing the ultrasonic or electromagnetic principles and capable of continuous and 
interrupted inspection of the weld seam shall be used. The equipment shall be checked with an applicable 
reference standard as described in 8.10.11.3.2 at least once every working turn to demonstrate its 
effectiveness and the inspection procedures. The equipment shall be adjusted to produce well defined 
indications when the reference standard used by the manufacturer is scanned by the inspection unit in a 
manner simulating the inspection of the product, and shall be capable of inspection I,6 mm on either side 
of the weld line for the entire wall thickness. 

8.10.11.3.2 NDT reference standards 

Reference standards shall have the same specified diameter and thickness as the product being inspected 
and may be of any convenient length as determined by the manufacturer. Reference standards shall 
contain machined notches, one on the inside surface and one on the outside surface, or a drilled hole as 
shown in figure 10 at the option of the manufacturer. The notches shall be parallel to the weld seam and 
shall be separated by a distance sufficient to produce two separate distinguishable signals. The I,6 mm or 
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3,2 mm hole shall be drilled through the wall and perpendicular to the surface of the reference standard as 
shown in figure 10. 

. 

NOTE 18 The reference standard defined above are convenient standards for calibration of non-destructive testing 
equipment. The dimensions of these standards should not be construed as the minimum size imperfection detectable 
by such equipment. 

8.10.11.3.3 Acceptance limits 

Table 22 gives the height of acceptance limit signals produced by reference standards. An imperfection 
that produces a signal greater than the acceptance limit signal given in table 22 shall be considered a 
defect unless it can be demonstrated by the manufacturer that the imperfection does not exceed the 
provisions of G.3. Alternatively, indicated imperfections in submerged-arc welds may be reinspected by 
film radiological methods using 2 % penetrameters, in accordance with 8.10.11.2. 

Table 22 - Acceptance limits 

Weld type Notch type Size hole 
mm 

Acceptance limit signal 
% i 

Submerged arc, gas metal 
arc and repair welds 

N5 

All other 

I,6 100 

3,2 33 II3 
Electric-weld I N 10, V 10 I 3.2 I 100 I 

B, P I 1-80 I 

In addition, for gas metal arc-welds, continuous flaw signals greater than 25,4 mm length, regardless of 
signal height, but greater than the background signal (noise) shall be reinspected by radiological methods 
in accordance with 8.10.11.2 (as modified above) or by other techniques as agreed upon between the 
interested parties. 

8.10.11.3.4 Weld repair 

Defects in the weld, found by ultrasonic or electromagnetic methods of inspection, may be repaired by 
welding and non-destructively reexamined in accordance with G.5. 

8.10.11.3.5 Reinspection of pipe ends 

For cold expanded welded pipe non-destructively inspected only prior to cold expansion, the weld at each 
end of each length shall be non-destructively reinspected subsequent to cold expansion for a distance of 
at least 152,4 mm by any of the methods specified in 8.10.11.1 or by the magnetic particle method in 
accordance with 8.10.11.4. 

8.10.1 I .4 Magnetic particle inspection 

(For pipe ends per 8.10.11.3.5 and for weld repairs to the pipe body.) 

8.10.11.4.1 Equipment 

The equipment used for magnetic particle inspection shall produce a magnetic field, transverse to the weld 
and of sufficient intensity to indicate weld area defects in the external surface of the pipe of the following 
character: open welds, partial or incomplete welds, intermittent welds, cracks, seams and slivers. 
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Dimensions in millimetres 

B (buttress) notch 

60” max. 

I 

I 

VI0 notch 

Area of each side, 3,87 mm* max. 

P (parallel sided) notch 

NS depth 
0,OS T, ~15 % with 
0,3 mm +O,OS mm 

NIO depth NIO depth II t 
0,l E 45 % with O,lE 45 % with g 
0,3 mm +O,OS mm 0,3 mm +O,OS mm 

I , 

Length 
For eddy current: 38 mm max. total Length 
For diverted flux and ultrasonic: 50 mm min. at fuLL depth 

N5 and NIO notches 

Drilled hole 

Figure IO - Reference standards (see 8.10.11.3.2) 
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8.10.11.4.2 Reference standard 

If requested by the purchaser, arrangements shall be made by the manufacturer to perform a 
demonstration for the purchaser or his representative during production of his order. Such demonstration 
shall be on basis of pipe in process or sample lengths of similar pipe retained by the manufacturer for that 
purpose and which exhibit natural or artificially produced defects of the character stated in 8.10.11.4.1. 

8.10.11.4.3 Acceptance limits 

The manufacturer shall mark each magnetic particle indication and subsequently explore each indication 
with respect to depth of the imperfection. Imperfections which require grinding or chipping to determine 
their depth shall be completely removed by grinding, or by cutting off, or may be repaired by welding in 
accordance with G.5 and reexamined non-destructively. 

8.11 Invalidation of chemical, mechanical and technological tests 

A test will be invalid (see also IS0 404, 8.4) if the results are unsatisfactory due to: 

a) faulty production of the test piece not attributable to defects in the steel itself; 

b) faulty mounting of the test piece; 

c) faulty working of the test machine. 

In each of these cases, the test shall be repeated. 

8.12 Re-tests 

8.12.1 Analyses 

If the product analyses of both samples representing the cast fail to conform to the specified requirements, 
at the manufacturer’s option either the cast shall be rejected or the remainder of the cast shall be tested 
individually for conformity to the specified requirements. If the product analysis of only one of the samples 
representing the cast fails to conform to the specified requirements, at the manufacturer’s option either 
the cast shall be rejected or two recheck analyses shall be made using two additional samples from the 
cast. If both recheck analyses conform to the specified requirements, the cast shall be accepted, except for 
the pipe, plate or skelp, from which the initial sample that failed was taken. If one or both recheck analyses 
fail to conform to the specified requirements, at the manufacturer’s option either the cast shall be rejected 
or the remainder of the cast shall be tested individually for conformance to the specified requirements. 

For such individual testing, analyses for only the rejecting element or elements need to be determined. 

Samples for recheck analyses shall be taken in the same location as specified for product analysis 
samples. 

8.12.2 Tensile test 

If the tensile test specimen representing a lot of pipe fails to conform to the specified requirements, the 
manufacturer may elect to make retests on two additional lengths from the same lot. If both retest 
specimens conform to the requirements, all the lengths in a lot shall be accepted, except the length from 
which the initial specimen was taken. If one or both of the retest specimens fail to conform to the specified 
requirements, the manufacturer may elect to test individually the remaining lengths in the lot, in which 
case determinations are required only for particular requirements with which the specimens failed to 
comply in the preceding tests. Specimen for retest shall be taken in the same manner as the specimen 
which failed to meet the minimum requirements. 

68 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 31

83
-1:

19
96

https://standardsiso.com/api/?name=0f6c7c3c05e1e50f57638b9225e4cdc5


0 IS0 IS0 3183=1:1996(E) 

8.12.2.1 Defective tensile test specimen 

When the elongation of any tensile test specimen is less than that specified and if any part of the fracture 
is outside the middle third of the gauge length, as indicated by scribe scratches marked on the specimen 
before testing, a retest shall be allowed. 

8.12.3 Flattening test 

Flattening retest provisions are as follows. 

Non-expanded electric-welded pipe produced in single length, higher than grade L 175. 

Manufacturer may elect to retest any failed end until the requirements are met providing the finished pipe 
is not less than 80 % of its length after initial cropping. 

Non-expanded electric-welded pipe produced in multiple lengths, higher than grade L 175. 

Manufacturer may elect to retest each end of each individual length if any test fails. The retests for each 
end of each individual length shall be made with the weld alternately at 0’ and 90°. 

Cold-expanded electric-welded pipe higher than grade Ll75 and all welded L?75 pipe with outside 
diameters _< 73,0 mm. 

Manufacturer may elect to retest one end from each of two additional lengths of the same lot. If both 
retests are acceptable, all lengths in the lot shall be accepted, except the original failed length. If one or 
both retests fail, the manufacturer may elect to repeat the test on specimens cut from one end of each of 
the remaining individual lengths in the lot. 

8.12.4 Bend test 

If the specimen fails to conform to the specified requirements, the manufacturer may elect to make retests 
on specimens cut from two additional lengths from the same lot. If all retest specimens conform to the 
specified requirements, all lengths in the lot shall be accepted, except the length from which the initial 
specimen was taken. If one or more of the retest specimens fail to conform to the specified requirements, 
the manufacturer may elect to repeat the test on specimens cut from the individual lengths remaining in 
the lot. 

8.12.5 Guided-bend test 

If one or both of the guided-bend specimens fail to conform to the specified requirements, the 
manufacturer may elect to repeat the tests on specimens cut from two additional lengths of pipe from the 
same lot. If such specimens conform to the specified requirements, all lengths in the lot shall be accepted, 
except the length initially selected for test. If any of the retest specimens fail to pass the specified 
requirements, the manufacturer may elect to test specimens cut from the individual lengths remaining in 
the lot. The manufacturer may also elect to retest any length which has failed to pass the test by cropping 
back and cutting two additional specimens from the same end. If the requirements of the original test are 
met by both of these additional tests, that length shall be acceptable. No further cropping and retesting is 
permitted. Specimens for retests shall be taken in the same manner as specified in 8.524. 

8.12.6 Weld ductility test 

If the weld ductility test specimen representing a lot of pipe fails to conform to the specified requirements 
of 8.525, the manufacturer may elect to make retests on two additional lengths from the same lot. If both 
retest specimens conform to the requirements, all the lengths in the lot shall be accepted, except the 
length from which the initial specimen was taken. If one or both of the retest specimens fail to conform to 
the specified requirements, the manufacturer may elect to test specimens cut from one end of the 
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individual lengths remaining in the lot. Precaution shall be taken so that the specimens can be identified 
with respect to the length of pipe from which they were cut. The manufacturer may also elect to retest any 
length which has failed to pass the above test procedure by cropping back and cutting two additional 
specimens from the same end. If the weld ductility test requirements are met by both of these additional 
tests, that length shall be acceptable. No further cropping and retesting is permitted. 

8.12.7 Fracture toughness test 

For grade L555 retests shall not be made. 

If the all-cast average of the order does not meet 68 J, the manufacturer shall be responsible for the 
replacement of casts as may be necessary to bring the average up to 68 J. 

If the all-cast average of the order does not meet the required percent shear area, the manufacturer shall 
be responsible for replacement of such casts as may be necessary to bring the average to the required 
value. 

For grades lower than L555 retests may be made in accordance with SR3 and SR4 (annex D). 

9 Marking of pipes and pipe couplings 

9.1 General 

Pipes and pipe couplings manufactured in conformity with this part of IS0 3183 shall be marked by the 
manufacturer as specified hereinafter. 

a) The required marking on pipe shall be paint stencilled as stipulated in 9.2. 

b) The required marking on couplings shall be die stamped unless otherwise agreed between the 
interested parties, in which case they shall be paint stenciled. 

c) Length and hydrostatic test pressure markings shall be in metric units. 

9.2 Location of marking 

The location of identification markings, shall be as follows: 

Outside diameters < 48,3 mm - The marking requirements of 9.2 shall be die stamped on a metal tag fixed 
to the bundle, or may be printed on the straps or banding clips used to tie the bundle. 

Seamless pipe in all other sizes and welded pipe outside diameters up to 406,4 mm - Paint stencil on the 
outside surface starting at a point between 457,0 mm and 762 mm from the end of the pipe, and in the 
sequence shown below, except when agreed between the interested parties some or all of the markings 
may be placed on the inside surface in a sequence convenient to the manufacturer. 

Welded pipe outside diameters 2 406,4 mm - Paint stencil on the inside surface starting at a point no less 
than 152,4 mm from the end of the pipe in a sequence convenient to the manufacturer, unless otherwise 
specified by the purchaser. 
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9.3 Sequence of markings 

The sequence of identification markings shall be as follows: 

a) Manufacturer’s name or mark (X) 

b) Designation of this part of IS0 3183 shall be marked when the product is in complete compliance with 
this International Standard. 

c) Compatible standards. Products in compliance with multiple compatible standards may be marked with 
the name of each standard. 

d) Designations. The size and mass designations are dimensionless quantities based on diameter and 
mass per metre. The size designation (see column 1, tables 6 to 9) shall be marked. For outside 
diameters 2 114,3 mm, the nominal mass for threaded-and-coupled pipe (see column 2, tables 6 and 7) 
and the tabulated mass for plain-end pipe (see M in column 1, tables 8 and 9) shall be marked. 

e) Grade and class 

The symbols to be used are as follows: 

Grade L175 class I 
Grade L175 class II 
Grade L210 
Grade L245 
Grade L290 
Grade L320 
Grade L360 
Grade L390 
Grade L415 
Grade L450 
Grade L485 
Grade L555 

L175 
L175 R 
L210 
L245 
L290 
L320 
L360 
L390 
L415 
L450 
L485 
L555 

For grades intermediate to L290 and L390, the symbol shall be “L” followed by the first three digits of the 
specified minimum yield strength. 

For all grades L320 and higher, including intermediate grades, containing niobium, vanadium and/or 
titanium, the grade symbol shall be followed by the letter(s) C, V, T or combination thereof. 

By agreement between the interested parties and when so specified on the purchase order, the grade shall 
be identified by colour in accordance with SR3 (annex D). 

NOTE 19 See 7.1 for limitations on downgrading. 

f) Process of manufacture 

The symbols to be used are as follows: 

Seamless pipe ............................................................................................................................................. S 
Welded pipe, except continuous welded ................................................................................................. W 
Continuous welded pipe ............................................................................................................................ F 
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g) Heat treatment 

The symbols to be used are as follows: 

Normalized or normalized and tempered ..,................,...........,..................~,......,............‘..........,.,......,... N 
Subcritical stress relieved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..“.....................................................~...... HS 
Subcritical age hardened . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..........................~...............~....................~..............~~..~. HA 
Quenched and tempered . . . . . . . . . . . . . . . . . . . . ..~..............................................~..~~~~~~~~~~~~~~~..~~...~~~...~~~..~~~~..~~.~.~~.... Q 

h) Test pressure 

When the specified hydrostatic test pressure is higher than the tabulated pressure (see tables 6 to 9) the 
test pressure in kPa preceded by the word TESTED, shall be paint stencilled. 

i) Supplementary requirements 

See annex D. 

EXAMPLES: 

1. Size 14, mass 54,57, grade L245 seamless, regular-mass, plain-end pipe should be paint stencilled as 
follows: 

X 3183-1, 14 54,57 L245 S 

2. Size 6 5/8, mass 18,97, grade L245, electric-welded, regular mass, plain-end pipe should be paint 
stencilled as follows: 

X3183-1, 6 518 18,97 L245 W 

3. Nominal size 4, grade L175, continuous welded, class 1, standard-mass, threaded line pipe should be 
paint stencilled as follows: 

X 3183-1, 4 II,00 L175 F 

4. Size 14, mass 54,57, grade L290, seamless, steel pipe should be paint stencilled as follows: 

X 3183-1, 14 54,57 L290 s 

5. Size 12 3/4, mass 43,77, grade L290, seamless plain-end pipe should be paint stencilled as follows: 

X 3183-1, 12 3/4 43,77 L290 s 

6. Size 6 5/8, mass 14,97, grade L290, electric-welded plain-end pipe should be paint stencilled as follows: 

X3183-1, 6 5/8 I$,97 L290 W 

7. Size 12 3/4, mass 43,77, grade L290, helical seam submerged arc-welded plain-end pipe should be paint 
stencilled as follows: 

X 3183-1, 12 3/4 43,77 L290 w 

9.4 Bundle identification 

For pipe with outside diameter 5 48,3 mm, the identification markings specified in 9.2 shall be placed on 
the tag, strap, or clip used to tie the bundle. 
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9.5 Length 

In addition to the identification markings stipulated in 9.1, 9.2 and 9.3 the length shall be marked as 
follows: 

a) For pipe with outside diameter > 48,3 mm, the length in metres and hundredths of metre, unless 
otherwise specified on the purchase order, as measured on the finished pipe shall be paint stencilled on 
the outside surface at a place convenient to the manufacturer, except by agreement between the 
interested parties the length marking may be placed inside the pipe at convenient location. 

b) For pipe with outside diameter < 48,3 mm, the total length of pipe in the bundle in metres and 
hundredths of metre unless otherwise specified on the purchase order, shall be marked on the tag, 
band or clip. 

9.6 Couplings 

All couplings in nominal size 2 and larger shall be identified with the manufacturer’s name or mark and 
"3183-1". 

9.7 Die stamping 

Cold die-stamping of grades higher than L175 plate or pipe not subsequently heat treated, and all pipe 
with wall thickness < 4,0 mm is prohibited, except that by agreement between the interested parties and 
when so specified on the purchase order, pipe or plate may be cold die stamped. The manufacturer, at his 
option, may hot die stamp (93 “C or higher) plate or pipe, cold die stamp plate or pipe if it is subsequently 
heat treated and cold die stamp couplings. Cold die-stamping shall be done with rounded or blunt dies. All 
die-stamping shall be at least 25,4 mm from the weld for all grades except grade L175. 

9.8 Thread identification 

At the manufacturer’s option, any pipe threads which conform to the threading and gauging stipulation 
given in the latest edition of IS0 10422 may be identified by stamping or stencilling the product adjacent to 
such thread, with the manufacturer’s name or mark, the size and the letters LP to indicate the type of 
thread. 

For example, nominal size 6 IS0 line pipe threads may be marked: 

XlO4226LP 

If the product is clearly marked elsewhere with the man 
omitted. 

9.9 Thread certification 

ufactu rer’s identification, his name or mark may be 

The use of the letters as provided in 9.7 shall constitute a certification by the manufacturer that the threads 
so marked comply with the requirements stipulated in the latest edition of IS0 10422, but should not be 
construed by the purchaser as a representation that the product so marked is, in its entirety, in accordance 
with any IS0 Standard. 
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9.10 Pipe processor markings 

Pipe heat treated by a processor other than the original pipe manufacturer shall be marked as stipulated in 
9.1 to 9.7. The processor shall remove any identity which is not indicative of the new condition of the 
product as a result of heat treating (i.e. prior grade identity, original pipe manufacturer’s name or logo). 

10 Protective coatings 

Unless otherwise ordered, pipe shall be given an external coating to protect it from rusting in transit. An 
attempt should be made to make these coatings smooth, hard to the touch, and with minimum sags. 

NOTE 20 If bare pipe or specially coated pipe is desired, the purchase order should so state. For special coatings, the 
purchase order should state further whether the coating is to be applied to the full length or whether a certain 
specified distance from the end is to be left uncoated. Unless otherwise specified, such bare ends are commonly 
given a coating with oil for protection in transit. 
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Annex A 
(normative) 

IS0 3183-1:1996(E) 

Specification for welded jointers 

A.1 Method 

Welding of any type that uses deposited filler metal and is generally recognized as sound practice shall be 
permitted unless the purchaser specifies a particular method. Welding procedures, and welders and 
welding machine operators (hereafter operators) shall be qualified in accordance with API Standard 1104. 
Copies of the welding procedure specification and procedure qualification record shall be provided to the 
purchaser upon request. 

A.2 Workmanship 

The ends of the pipe to be welded together shall be prepared in accordance with the requirements of the 
procedure used. Pipe weld seams (straight, helical or strip) shall be staggered between 51 mm and 
203 mm unless specified otherwise by the purchaser. The completed jointers shall be straight within the 
limits specified in 7.6.6. Each weld shall have a substantially uniform cross section around the entire 
circumference of the pipe. At no point shall its crowned surface be below the outside surface of the parent 
metal nor shall it rise above the latter by more than 3,18 mm if submerged arc-welded, or by more than 
I,59 mm if welded by another process. 

A.3 Marking 

Each jointer shall be marked to identify the welder or operator, using paint stencil. 

A.4 Non-destructive testing 

The girth welds of jointers shall be 100 % radiographed in accordance with the procedures and standards 
of acceptability in API Standard 1104. Jointer welds failing to pass this radiographic examination may be 
repaired and re-radiographed in accordance with the procedures and acceptance criteria of API 
Standard 1104. 

NOTE 21 See also 7.6.7 for length requirements on jointers. 
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Annex B 
(normative) 

0 IS0 

Repair welding procedure 

B.l General 

All repair welds shall be made in the flat position according to a qualified procedure and by a welding 
machine operator (hereafter operator) or repair welder qualified in a flat position, as specified in B.2. 
Repair welds may be made by one of the following methods: 

- automatic submerged arc; 
- automatic or semi-automatic gas metal arc; 
- manual shielded metal arc using low hydrogen electrodes. 

All welding materials shall be properly handled and stored in accordance with the manufacturer’s 
recommendations so as to preclude moisture or other contamination. Test welds may be made on either 
plate stock or pipe stock at the option of the manufacturer. 

The manufacturer shall maintain a record of the welding procedure and procedure qualification test 
results; copies of the welding procedure specification and procedure qualification record shall be provided 
to the purchaser upon request. 

B.2 Repair welding procedure qualification 

Welding procedures shall be qualified by preparing and testing welds in accordance with this annex B. At 
the option of the manufacturer, the tests specified in the latest issue of the ASME Boiler and Pressure 
Vessel Code, Section IX may be substituted herein. For the purpose of this annex, the term automatic 
welding includes both machine welding and automatic welding as defined in the ASME Boiler and 
Pressure Vessel Code, Section IX. 

B.2.1 Essential variables 

An existing procedure shall not be applicable and new procedure shall be qualified 
foil owing essential variables is changed beyond the stated limits. 

B.2.1 .I Welding process 

a) A change in the welding procedure (i.e. submerged arc to gas metal arc). 

b) A change in the method (i.e. manual to semi-automatic). 

8.2.1.2 Pipe material 

a) A change in grade category. When different alloying systems are 
al loying composition shall be separ ately qua lified. Grade categori 

- SMYS < 290 N/mm2; 
- SMYS > 290 N/mm2, but c 450 N/mm2; 
- each grade with SMYS 2 450 N/mm2. 

use d wit 
re as 

. 
hrn 
foil 

when any of the 

one grade category, each 

b) Within each grade category, a thicker material than the material qualified. 
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c) Within the grade category and thickness range, a carbon equiva 
the material to be repaired which is more than 0,04 % greater 
where 

Mn Cr+Mo+V Ni-t-Cu 
CE=C+-+ +- 

6 5 15 

B.2.1.3 Welding materials 

a) A change in filler metal classification. 

b) A change in electrode diameter. 

c) A change of more than 5 % in the composition of shielding gas. 

d) A change of more than 10 % in the flow rate of shielding gas. 

lent (CE) 
than the 

based on product analysis for 
CE of the material qualified, 

e) A change in submerged arc-welding flux from one designation to another. 

B.2.1.4 Welding parameters 

a) A change in the type of current (i.e. AC instead of DC). 

b) A change in polarity. 

c) For automatic and semi-automatic welding, schedules of welding current, voltage and speed may be 
established to cover ranges of wall thicknesses. Within the schedule, appropriately selected points shall 
be tested to qualify the entire schedule. Thereafter, a new qualification is required if there is a deviation 
from the qualified schedule greater than: 
1) 10 % in amperage; 
2) 7 % in voltage; 
3) 10 % in travel speed for automatic welding. 

B.2.1.5 Weld bead 

For manual and semi-automatic welding, a change in bead width greater than 50 %. 

B.2.1.6 Preheat and post weld heat treat 

a) Repair welding at a pipe temperature lower than the pipe temperature of the qualification test. 

b) The addition of deletion of post weld heat treatment. 

B.2.2 Mechanical testing 

B.2.2.1 Number of tests 

Two specimens of each type are required from each test. 

B.2.2.2 Transverse tensile test 

The transverse tensile test specimen shall be approximately 38 mm wide and shall have the transverse 
butt weld perpendicular to the longitudinal axis at the centre of the test specimen (see figure B.1). The 
weld reinforcement shall be removed from both faces. The ultimate tensile strength shall be at least equal 
to the minimum specified for the pipe grade. 
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Dimensions in millimetres 

A- Specimen edges shall be machined 

R 159 max. 

Figure B.1 - Transverse tensile test specimen 

B.2.2.3 Transverse guided bend test 

The transverse guided bend test specimens shall conform to figure B.2. The weld shall be made in a 
groove as shown. Each specimen shall be placed on the die with the weld at mid-span, and shall be bent 
approximately 180” in a jig substantially in accordance with figure 6 in 810.5 and table B.l, with the 
exposed surface of the weld in tension, The bend test shall be considered acceptable if no crack or other 
defect exceeding 3,18 mm in any direction is present in the weld metal or base metal after bending. Cracks 
which both originate along the edges of the specimen during testing and measure less than 6,35 mm in all 
directions shall not be considered. 

Dimensions in millimetres 
Specimen edges may be oxygen - 
cut and may also be machined 

J- 

Weld 

R 159 max. 

I- Wall thickness ( T) 

X2,4 min. 
Weld reinforcement shall be removed 

Figure B.2 - Transverse guided-bend test specimen 
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Table B.l - Guided-bend test jig dimension (see figure 6 and 8.10.5) 

Pipe grade’) I 
1 L21O,L275, L290 1 L320 

Radius of male 
member, RA 

Radius of female 
member, RB 

Width of male 
member, A 
Width of groove in 
female member. B 

3T 3 l/2 T 

4 T + I,6 mm 4 l/2 T + I,6 mm 

6T 7T 

8 T + 3,2 mm 9 T + 3,2 mm 

L360, L390 

4T 

5 T + I,6 mm 

8T 

10 T + 3,2 mm 

L415,L450 I L485,L555 I 
4 l/2 T 5T 

~5 l/2 T + I,6 mm 6 T + I,6 mm 
I 

9T 
I 

10 T 
I 

11 T +3,2mm 12 T + 3,2 mm 

T = specified wall thickness of the pipe 

1) For intermediate grades of pipe, the above dimensions of the bending jig shall conform to those shown for the 
next lower grade or shall be proportional thereto. I 

B.2.2.4 Nick-break test 

The nick-break specimens shall conform to figure B.3. The weld shall be made in a groove as shown. Each 
specimen shall be saw-notched from both edges at the centre of the weld and shall be broken by pulling or 
hammer blows at the centre of one end. The exposed surface of the specimen shall be visually examined, 
and shall be considered acceptable if it meets the following criteria. 

a) No gas pockets exceeding I,59 mm in any direction. 

b) Not more than one gas pocket of any size for specified wall thickness < 6,35 mm. 

c) Not more than two gas pockets of any size for specified wall thicknesses 5 12,7 mm, but > 6,35 mm. 

d) Not more than three gas pockets of any size for specified wall thickness > 12,7 mm. 

e) To be acceptable, slag inclusions shall be separated by at least 12,7 mm of sound metal and shall not 
appear > I,59 mm in width or > 4,76 mm in length. 

Dimensions in millimetres 

Saw cut 

152.4 min. 

Figure B.3 - Nick-break test specimen 
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9.3 Welding personnel performance qualification 

B.3.1 Qualification 

B.3.1.1 Each repair welder and operator is required to qualify. A repair welder or operator qualified on 
one grade category is qualified for any lower grade category provided the same welding process is used. 

B.3.1.2 Testing 

For qualification, a 
tests: 

repair welder or operator shall produce welds which are acceptable in the following 

B.3.1.2.1 Film radiographic examination per 8.10.11. 

B.3.1.2.2 Two transverse guided bend tests per B.2.2.3. 

B.3.1.2.3 Two nick-break tests per B.2.2.4. 

B.3.1.3 Test failures 

If one or more of the tests in B.3.1.2 fail to meet the specified requirements, the welder or operator may 
make one additional qualification weld. If that weld fails one or more of the tests in B.3.1.2, the welder or 
operator is disqualified. No further retests shall be permitted until the welder has completed additional 
training. 

B.3.2 Requalification 

Requalification in accordance with B.3.1 is required under the following circumstances: 

B.3.2.1 One year has elapsed since the last prior applicable qualification. 

B.3.2.2 The individual has not been welding using qualified procedures for a period of three months. 

B.3.2.3 There is reason to question the individual’s ability. 
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Annex C 
(normative) 

Couplings 

C. 1 Material 

Couplings for grades L210 and L240 pipe shall be seamless and shall be made of a grade of material at 
least equal in mechanical properties to that of the pipe. Couplings for grade L175 pipe shall be seamless or 
welded, and shall be made of steel. By agreement between the interested parties, welded couplings may 
be supplied on pipe outside diameters 2 355,6 mm, if the couplings are properly marked. 

C.2 Tensile test 

A tensile test shall be made on each cast of steel from which couplings are produced, and the coupling 
manufacturer shall maintain a record of such tests. This record shall be open to inspection by the 
purchaser. If such test is made on finished couplings, either round specimens or strip specimens in 
accordance with IS0 6892, shall be used, at the option of the manufacturer. 

C.3 Dimensions 

Couplings shall conform to the dimensions and tolerances shown in table C.1 and figure 1. 

NOTE 22 Couplings covered by table C.l are applicable to either threaded or extra-strong threaded pipe. 

C.4 Threading 

Coupling threads, gauging practice and thread inspection shall conform to the requirements of the latest 
edition of IS0 10422. Couplings shall not be expanded to provide the required taper for threads. 

C.5 Inspection 

Couplings shall be free from blisters, pits, cinder marks and other defects which would impair the 
efficiency of the coupling or break the continuity of the thread. 
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Table Cl - Coupling dimensions, masses and tolerances 
(see figure 1) 

Nominal size Outside diameter Minimum length 
designation of coupling 

w ‘1 NL 

mm mm 
118 14,3 27,0 
l/4 18,3 41,3 
318 22,2 41,3 
112 27,0 54,0 
314 33,4 54,0 
1 40,o 66,7 
1 l/4 52,2 69,8 
1 l/2 55,9 69,8 
2 73,0 73,0 
2 l/2 85,7 104,8 
3 101,6 108,O 
3 l/2 117,5 Ill,1 
4 132,1 114,3 
5 159,9 117,5 
6 187,7 123,8 
8 244,5 133,4 
10 298,4 146,0 
12 355,6 155,6 
140 381,0 161,9 
16D 431,8 171,4 
180 482,6 181,0 
20D 533,4 193,7 
1) Tolerance on outside diameter W: 2 1 % 

Diameter of Width of bearing 
recess face 

Q b 
m mm 

II,9 018 
15,3 W3 
18,8 W3 
22,9 I,6 
28,3 I,6 
35,0 2,4 
43,8 2,4 
49,9 2,4 
62,7 3,2 
75,4 4,8 
91,3 4,8 

104,o 4,8 
116,7 64 
143,7 W 
170,7 6,4 
221,5 614 
275,4 92 
326,2 92 
358,0 93 
408,8 93 
459,6 93 
510,4 93 

Calculated 
coupling mass 

kg 
0,02 
0,04 
0,06 
0,ll 
0,15 
0,25 
0,47 
0,41 
0,84 
I,48 
I,86 
2,69 
3,45 
4,53 
5,87 

IO,52 
14,32 
22,37 
20,81 
23,35 
30,20 
36,03 
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Annex D 
(normative) 

IS0 3183=1:1996(E) 

Supplementary requirements 

By agreement between the interested parties and when specified on the purchase order the following 
supplementary requirements shall apply. 

Supplementary requirement 1 (SRI) 

Colour identification 

SR1.1 Grade L320 and higher, pipe outside diameters 2 114,3 mm shall be identified by colour in 
accordance with the colour code given in SR1.3. 

SRI.2 The manufacturer shall apply a spot of paint of (approximately) 50 mm of the appropriate colour on 
the inside surface at one end of each length of pipe. 

SRI.3 The grade identification colours are as follows: 

(Grade 1 Colour 1 

I L320 I Black I 
L360 I Green 
L390 
L415 

Blue 
Red 

L450 White 
L485 Purple 

155 1 Yellow 1 

Supplementary requirement 2 (SR2) 

Non-destructive testing of seamless line pipe 

SR2.1 Supplementary non-destructive testing 

Seamless pipe shall be inspected full length for longitudinal defects by either magnetic particle inspection 
or by ultrasonic or electromagnetic methods. The location of the equipment in the mill shall be at the 
discretion of the manufacturer; however, the non-destructive testing must take place after all heat treating 
and expansion operations, if performed, but may take place before cropping, bevelling, and end sizing. 

SR2.2 Magnetic particle inspection 

When magnetic particle inspection is employed to inspect for longitudinal defects, the entire outside 
surface shall be inspected. The depth of all imperfections revealed by magnetic particle inspection shall be 
determined and when found to be greater than 12,5 % of the specified wall thickness the imperfection shall 
be considered a defect. Pipe containing defects shall be disposed of in accordance with G.4. 
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SR2.3 Ultrasonic or electromagnetic inspection 

a) Equipment 

Any equipment utilizing the ultrasonic or electromagnetic principles and capable of continuous and 
uninterrupted inspection of the entire outer surface of the pipe or tube may be used. The equipment shall 
be of sufficient sensitivity to indicate defects and shall be checked as prescribed in SR2.3 b). 

b) Reference standards 

A reference standard having the same nominal diameter and thickness as the product being inspected 
shall be used to demonstrate the effectiveness of the inspection equipment and procedures at least once 
every working turn. The reference standard may be of any convenient length as determined by the 
manufacturer. It shall be scanned by the inspection unit in a manner simulating the inspection of the 
product. For ultrasonic inspection, the reference standard shall contain a machined notch as specified in 
figure D.l a). For electromagnetic inspection, the reference standard shall contain either a machined notch 
[see figure D.1 a)] or a 3,2 mm drilled hole [see figure D.1 b)]. 

Dimensions in millimetres 

a) Notch 

b) Drilled hole 

Figure D.1 - Reference standards 

The notch shall be in the outer surface of the reference standard and parallel to the longitudinal axis of the 
pipe or, at the option of the manufacturer, may be oriented at such an angle as to optimize the detection of 
anticipated defects. 

The depth of notch, h, shall be 12,5 % of the nominal wall thickness of the pipe being inspected, but not 
less than 0,30 mm. 

For ultrasonic and eddy current test the length of notch at full depth, L, shall be at least twice the width of 
the scanning head. 
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For diverted flux the length of notch shall be as required by the equipment design to provide a 
reproducible signal when the reference standard is passed through the equipment at the inspection line 
speed for the pipe being inspected. Three passes through the equipment shall be required to insure 
reproducibility. 

The 3,2 mm hole shall be drilled radially through the wall of the reference standard. The inspection 
equipment shall be adjusted to produce a well-defined indication when the reference standard is scanned 
by the inspection unit. 

c) Acceptance limits 

Any imperfection that produces a signal greater than the signal received from the reference standard shall 
be considered a defect unless it can be demonstrated by the manufacturer that the imperfection does not 
exceed the provisions of G.3. Pipe containing defects shall be given one of the dispositions specified in 
G4 . . 

NOTES 

23 The reference standards defined above are convenient standards for calibration of non-destructive testing 
equipment. The dimensions of these standards should not be construed as the minimum size imperfection detectable 
by such equipment. 

24 Reference standards other than the specific notch described above may be used by agreement between the 
interested parties. 

SR2.4 Marking 

Pipe non-destructively inspected in accordance with this supplementary requirement shall be marked SR2. 

Supplementary requirement 3 (SR3) 

Fracture toughness testing (Charpy) of pipe outside diameters 2 114,3 mm 

SR3.1 The manufacturer is responsible for the performance of Charpy-V-notch tests in accordance with 
ASTM A 370. Either one or both toughness criteria (A-shear area or B-absorbed energy) may be specified 
under this supplementary requirement. 

SR3.2 The following applies to all specified limits and observed values to be used in connection with this 
SR3. 

For purposes of determining conformity with this SR3, an observed value shall be rounded off to the 
nearest whole number in accordance with the rounding off method of ASTM A 29. Further, limiting values 
as specified or calculated under this SR3 shall be expressed as whole numbers rounded, if necessary. 

SR3.3 Flattening of the pipe wall is not permitted. 

SR3.4 When the wall thickness does not permit machining full size 10 mm by 10 mm specimens the 
largest size possible, of either 2/3 size or l/2 size shall be substituted (see table D.l). The selection of 
subsize specimens for pipe whose size permits full size specimens is permissible by agreement between 
the interested parties. 

A. Shear area 

SR3A.l Three transverse specimens shall be taken from one length of pipe from each lot of 100 lengths 
per cast produced. 
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The requirements of this SR3 are limited to pipe sizes and thickness from which a l/2 size specimen may 
be secured. 

The specimen shall be oriented circumferentially from a location 90° from the weld, with the axis of the 
notch oriented through the pipe wall thickness as shown in figure 0.2. 

SR3A.2 The specimens shall be tested at 10 OC or at a lower temperature as specified by the purchaser. 
The average shear value of the fracture appearance of the three specimens shall not be less than 60 % and 
the all-cast average for each order per diameter size and grade shall not be less than 80 %. 

Table D.l - Minimum wall thickness for transverse Charpy V-notch specimens 

Outside diameter 

mm 
114,3 
141,3 
168,3 
219,1 
273,l 
323,9 
355,6 
406,4 
457,0 
508,O 
559,0 
610,O 
660,O 
711,o 
762,0 
813,0 
864,0 
914,0 
965,0 

1016,O 
1067,O 
1118,0 
1168,O 
1219,0 
1321,0 
1422,0 
1524,0 
1626,0 

full size specimen 
mm 
17,06 
15,60 
14,68 
13,51 
12,80 
12,37 
12,14 
1 I,89 
II,66 
11,51 
II,35 
11,25 
II,15 
II,07 
1 I,00 
IO,95 
IO,90 
IO,85 
IO,80 
IO,74 
IO,72 
IO,70 
IO,64 
IO,62 
IO,59 
IO,54 
IO,52 
IO,46 

Minimum wall thickness for 
213 size specimen l/2 size specimen 

mm mm 
13,74 12,05 
12,27 IO,59 
II,30 9,60 
IO,19 8,5l 

9,47 7,80 
8,94 7,37 
8,8l 7,14 
8,56 6,88 
8,33 6,65 
8,20 6,50 
8,03 6,35 
7,92 6,25 
7,82 6,15 
7,75 6,07 
7‘67 5,99 
7,62 5,94 
7,57 5,89 
7,52 5,84 
7,47 5,79 
7,42 5,74 
7,39 5,72 
7,37 5,69 
7,32 5,64 
7,30 5,61 
7,26 5,59 
7,21 5,54 
7,19 5,51 
7,14 5,46 

SR3A.3 If the average of the three specimens from one cast does not meet the requirement of 60 % shear, 
the manufacturer may elect to repeat the tests on specimens cut from two additional lengths of pipe from 
the same cast. If such specimens conform to the specified requirements, all the lengths in the cast shall be 
accepted except the length initially selected for test. If any of the re-test specimens fail to pass this 
specified re-test requirement, the manufacturer may elect to test specimens cut from the individual lengths 
remaining in the cast. 

SR3A.4 The average shear value for a cast shall be the average of the original three specimens if this is 
60 % or more; the combined average of the re-test specimens, provided the average of each group of three 
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specimens is 60 % or more; or, in the event individual lengths are tested, the combined average of all 
groups of three specimens that meet 60 %. The all-cast average value is the combined average of the value 
established for each cast. 

SR3A.5 If the all-cast average of the order does not meet the requirement of 80 % shear, the manufacturer 
shall be responsible for replacement of such casts as may be necessary to bring the average shear area up 
to 80 %. 

SR3A.6 Alternatively, the manufacturer may elect to test two or more additional lengths from one or more 
of the casts. In determining the new cast average, the original test values may be discarded if the pipe 
length represented is rejected or the three or more individual values averaged. In any case, the new test 
values shall be incorporated into the value for the cast. 

SR3A.7 Specimens showing material defects or defective preparation, whether observed before or after 
breaking, may be discarded and replacements shall be considered as original specimens. 

SR3A.8 Marking Pipe tested in accordance with this supplementary requirement shall be marked to 
indicate the type of test and the test temperature. Temperatures below 0 “C shall be preceded by the letter 
M (see note 25). 

Example at 0 “C: 

Example at - 40 “C: 

SR3A-OC 

SR3A-M40C 

B. Absorbed energy 

SR3B.l The fracture toughness of the pipe shall be determined using Charpy V-notch impact test 
specimens in accordance with the latest edition of ASTM A 370 and the requirements of SR3A.1, except 
that test frequency shall be as indicated in SR3B.2. Purchaser shall specify, in whole numbers, both the 
test temperature and the minimum average absorbed energy for full size specimens. 

Specimens used for shea 
determination of abso rbed 

r 
e 

area determination according to SR3A, may be additionally used for the 
nergy. 

SR3B.2 Three transverse specimens shall be taken from one length of pipe from each lot of at maximum 
100 lengths. In no case a lot shall contain more than one cast. 

SR3B.3 For acceptance, the average absorbed energy of the 3 individual specimens from a length shall 
not be less than the full size value specified by the purchaser. In addition, the lowest individual reading of 
the three specimens shall not be less than 75 % of the specified value. When subsize specimens are used, 
the individual readings and the average of the three readings are divided by the fractional specimen size 
and compared with the full size acceptance criteria. 

SR3B.4 Specimens showing material defects or defective preparations, whether observed before or after 
breaking, may be discarded and replacements shall be considered original specimens. 

In the event a set of test specimens fails to meet the acceptance criteria, the manufacturer may elect to 
replace the lot of material involved or alternatively to test two or more lengths from the same lot. If both of 
the new tests meet the acceptance criteria, then all pipe in that lot with the exception of the original 
selected length shall be considered to meet the requirement. Failure of either of the two additional tests 
shall require testing of each length in the lot for acceptance. 

SR3B.5 Pipe complying with this supplementary requirement shall be marked to indicate the type of test, 
the specified (full size) minimum average absorbed energy and the test temperature. 

Example for 40 J at 0 “C: SR3B-40J-OC 

87 
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Example for 27 J at - 40 “C: SR3B-27J-M40C 

Example for both SR3A and SR3B 27 J at - 40 “C: SR3AB-27J-M40C 

NOTE 25 M signifies a minus temperature (see SR3A.8 Marking). 

Supplementary requirement 4 (SR4) 

Drop weight tear (DWT) testing on wel 
or higher 

ded pipe with outside diameters 2 508 mm, grade L360 

SR4.1 Fracture toughness of pipe with outside diameters 2 508 mm, grade L360 and higher, shall be 
determined by the manufacturer using drop weight tear test in accordance with the following 
requirements: 

SR4.2 Two transverse specimen shall be taken from one length of pipe from each cast supplied in the 
order. The specimens shall be oriented circumferentially from a location 90’ from the weld with the axis of 
the notch oriented through the pipe wall thickness as shown in figure D.2. The specimens shall be tested at 
IO “C or at a lower temperature as specified by the purchaser. 

SR4.3 The test specimens, testing procedures, and rating of the specimens shall be in accordance with 
the latest edition of API RP 5L3. 

SR4.4 At least 80 % of the casts shall exhibit a fracture appearance shear area of 40 % or more for the 
specified test temperature. 

NOTE 26 Due to manufacturing difficulties encounte 
offer materials in all grades that meet this requiremen 

red with thicker materials, pipe producers may not be able to 

SR4.5 In the event the average value of the two specimens from the length selected to represent the cast 
is less than 40 %, the manufacturer may elect to establish the cast average by testing two specimens from 
each of two or more additional lengths of pipe in the cast. In establishing the new cast average, the 
manufacturer may elect to employ the combined average of the three or more tests; or to discard the first 
test, reject the pipe from which it was taken, and employ the combined average of the two or more 
additional tests. Alternatively, the manufacturer may elect to test all the pipe in the cast, in which case 
80 % or more of the lengths tested and applied to the order must exhibit an average of 40 % or more 
shear. 

SR4.6 Specimens showing material defects or defective preparation, whether observed 
breaking, may be discarded and replacements shall be considered as original specimens. 

before or after 

SR4.7 The manufacturer shall be responsible for replacement of such casts as may be necessary to meet 
the above requirements. 

SR4.8 Marking 

Pipe tested in accordance with this supplementary requirements shall be marked to indicate the type of 
test and the testing temperature. 

Example: SR40C 
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Longitudinal seam pipe Helical seam pipe 

Figure D.2 - Drop weight tear (DW) test specimen 

Supplementary requirement 5 (SR5) 

End load compensation for hydrostatic test pressures in excess of 90 % of specified minimum 
yield strength 

SR5.1 As a measure to prevent distortion when testing at pressures equivalent to stresses in excess of 
90 % of specified minimum yield strength, the manufacturer may apply a calculation to compensate for the 
forces applied to the pipe end which produce a compressive longitudinal stress. The calculation described 
below is based on Barlow’s formula (see 8.10.9.3) modified by a factor based on the maximum shear 
theory. The calculation may be applied only when testing in excess of 90 % of the specified minimum yield 
strength. The gauge pressure for testing may in no case be less than that calculated using Barlow’s 
formula at 90 % of specified minimum yield strength. 

NOTE 27 This calculation is an approximation of the effective hoop stress (&) which is practical for application 
under mill pipe testing conditions. Other calculations provide closer approximations of effective hoop stress, but are 
complex and therefore impractical for application. 

SR5.2 The test pressure calculated shall be rounded to the nearest 100 kPa. 

SR5.3 The hydrostatic test pressure compensated for pipe end loading shall be calculated according to 
the following metric formula: 

2T A, 

where 

89 
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A, is the internal cross-sectional area of pipe, in square millimetres; 
A, is the cross-sectional area of pipe wall, in square millimetres; 
AR is the cross-sectional area of ram, in square millimetres; 

PI is the hydrostatic test pressure, in kilopascals; 
PR is the internal pressure on end Sealing ram, in kilopascals; 
S, is the effective hoop stress, in megapascals, equal to a percentage of the specified minimum yield 

strength; 
D is the specified outside diameter, in millimetres; 
T is the specified wall thickness, in millimetres. 

SR5.4 The above formula may be manipulated algebraically to provide calculation in other terms 
appropriate to the manufacturer’s testing facility. 

SR5.5 Appropriate techniques for the control of effective hoop stress based on measurements of internal 
pipe and ram pressures vary according to hydrotester system design. The manufacturer shall provide a 
control technique appropriate to his installation. 

Supplementary requirement 6 (SR6) 

Test certificates for line pipe 

SR6.1 The manufacturer shall deliver a certificate (in accordance with IS0 10474 - 3.lB) where this part of 
IS0 3183 is stated and where the following data, as applicable for each item for which this SR6 is specified 
on the purchase order are given. 

a) Specified diameter, wall thickness, grade, process of manufacture, and type of heat treatment 

b) 

cl 

Chemical analyses (cast, prod uct, control, and rech eck) showing 
whose limits or reporting requi rements are set in this specification 

the weight percent of all elements 

Test data for all tensile tests required by this specification, including yield strength, ultimate tensile 
strength, elongation. The type, size and orientation of specimens shall be shown. 

d) Fracture toughness test results (including test type and criteria, and the size, location and orientation of 
specimen) where such testing is specified by the purchaser. 

e) Minimum hydrostatic test pressure and duration. 

f) For welded pipe for which non-destructive inspection of the weld seam is required by this part of 
IS0 3183, the method of non-destructive inspection employed (radiological, ultrasonic, electromagnetic, 
and/or magnetic particle) and the type and size of all penetrameters and/or reference standards used. 

g) For seamless pipe for which non-destructive inspection (see SR2) is specified by the purchaser, the 
method of inspection employed (ultrasonic, electromagnetic, or magnetic particle) and the type and size 
of the reference standard used. 

h) For electric-welded pipe, the minimum temperature for heat treatment of the weld seam. Where such 
heat treatment is not performed, “No seam heat treatment” shall be stated on the certificate. 

i) Results of any supplemental testing required by the purchaser. 

SR6.2 The manufacturer shall establish and follow procedures for maintaining cast and lot identity of all 
pipes covered by this SR6. The procedures shall provide means for tracing any length of pipe or coupling 
to the proper cast and lot, and to all applicable chemical and mechanical test results. 
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