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1. Scope TABLE 1 Tensile Requirements

1.1 This specification COVETS straight seam, dOUble-Class Yield Strength Tensile Strength Elongation in 2 in
submerged-arc-welded steel pipe (Note 1) suitable for high- mim, psi (MPa) min, bS] (MP2). osmm,
pressure service, 16 in. (406 mm) and larger in outside min, %
diameter, with wall thicknesses frobtis to 1%z in. (7.9t0 38 v 35 35 000 (240) 60 000 (415) 26
mm). The pipe is intended for fabrication of fittings andeg 32 888 Eg;’g; gg ggg Egg; gg
accessories .for compressor or pump-station piping. Pipe oﬁ- 48 48 000 (330) 62 000 (430) 1
dered to this specification shall be suitable for bendingy so 50 000 (345) 64 000 (440) 21
flanging (vastoning), corrugating, and similar operations. Y52 52 000 (360) 66 000 (455) 20

Y 56 56 000 (385) 71 000 (490) 20

Note 1—A comprehensive listing of standardized pipe dimensions isY 60 60 000 (415) 75 000 (515) 20

contained in ANSI B36.10. Y65 65 000 (450) 77 000 (535) 20

Note 2—The term “double welded” is commonly used in the gas and ) )
oil transmission industry, for which this pipe is primarily intended, to E 30 Test Methods for Chemical Analysis of Steel, Cast
indicate welding with at least two weld passes, of which one is on the  [ron, Open-Hearth Iron, and Wrought Irbn

outside of the pipe and one on the inside. 2.2 ASME Boiler and Pressure Vessel Code:
For some sizes of the pipe covered by this specification, it becomes Section VIII Pressure Vesséls

expedient to use manual welding, in which case the provisions of Note 3 Section IX Welding Qualification“’s

shall be followed.
2.3 ANSI Standard

1.2 Nine classes of pipe, based on minimum vyield point Ans| B36.10 Welded and Seamless Wrought Steel Pipe
requirements, are covered as indicated in Table 1.

1.3 The values stated in inch-pound units are to be regarde® Ordering Information
as the standard. The metric equivalents of inch-pound units 3.1 Orders for material to this specification should include
may be approximate. the following, as required, to describe the desired material
1.4 The following hazard caveat applies to the test methodadequately:
portion, Sections 9 and 10, onlyfhis standard does not  3.1.1 Quantity (feet, centimetres, or number of lengths),
purport to address all of the safety problems, if any, associated 3.1.2 Name of material (metal-arc welded pipe),
with its use. It is the responsibility of the user of this standard 3.1.3 Class (Table 1),
to establish appropriate safety and health practices and 3.1.4 Material (carbon or alloy steel, Section 5),
determine the applicability of regulatory limitations prior to  3.1.5 Size (outside diameter and wall thickness),

use. 3.1.6 Length (specific or random) (Section 13),
3.1.7 Ends (Section 14),
2. Referenced Documents 3.1.8 Heat treatment (stress-relieved or normalized) (see
2.1 ASTM Standards: 5.6),
A 370 Test Methods and Definitions for Mechanical Testing 3.1.9 Optional requirements (see 5.2 (Note 3), Sections 11
of Steel Products and 15),
A 530/A 530M Specification for General Requirements for 3.1.10 Specification number, and
Specialized Carbon and Alloy Steel Pipe 3.1.11 Special requirements or exceptions to this specifica-
tion.

1 This specification is under the jurisdiction of ASTM Committee A-1 on Steel, 4. General Reqwrements

Stainless Steel, and Related Alloys, and is the direct responsibility of Subcommittee 4.1 Material furnished to this specification shall conform to
A01.09 on Carbon Steel Tubular Products.
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the applicable requirements of the current edition of Specifitaken from the finished pipe shall conform to the requirements
cation A 530/A 530M, unless otherwise provided herein. prescribed in Table 1. The tensile strength of the transverse
i weld-test specimens shall conform to that specified in Table 1.
5. Materials and Manufacture 7.2 Transverse body-test specimens shall be taken approxi-
5.1 The steel plate used in the manufacture of the pipe shathately opposite the weld; transverse weld-test specimens shall
be of suitable welding quality carbon steel, or of suitablebe taken with the weld at the center of the specimen. For pipe
welding quality high-strength, low-alloy steel, as agreed uporwall thicknesses up t&a in. (19 mm), incl, all transverse test
between the manufacturer and purchaser. specimens shall be approximateldn. (38-mm) wide in the
5.2 The longitudinal edges of the plate shall be shaped tgage length and shall represent the full wall thickness of the
give the most satisfactory results by the particular weldingpipe from which the specimen was cut (see Fig. 23, Test
process employed. The plate shall be properly formed and maylethods and Definitions A 370). For pipe with wall thick-
be tacked preparatory to welding. The weld (except tack weldsjesses ove¥a in. (19 mm), the standard 0.505-in. (12.83 mm)
shall be made preferably by the automatic submerged-ar¢ound tension test specimen with 2-in. (50.8 mm) gage length
welding process (Note 3) and shall be of reasonably unifornshall be used (see Fig. 5, Test Methods and Definitions A 370).
width and height for the entire length of the pipe. 7.3 If the tension test specimen from any lot of pipe fails to
Note 3—By agreement between the manufacturer and the purchase?,onforrn to the requirements for the particular grade of pipe
manual welding by qualified welders using a qualified procedure may b@rdered, the manufacturer may elect to make retests on two
used as an equal alternate to this specification. additional lengths of pipe from the same lot, each of which
5.3 Both longitudinal and circumferential (if any) joints shall conform to the requirements prescribed in Table 2. If one

shall be double welded, full penetration welds being made i r both of the retests fail to conform to the reqP‘Teme”‘S’ the
accordance with procedures and by welders or welding Operégangfacturer may elect to test e_ach of the remalnlng_lengths of
tors qualified in accordance with the ASME Boiler and PiP€ in the lot. Retests are required only for the particular test
Pressure Vessel Code. Section IX. with which the pipe specimen did not comply originally.

5.4 The contour of the reinforcement shall be smooth, with ;'4 Al tesé Eptfeumens r\]/yhlch are flattened cold may be
no valley or groove along the edge or in the center of the weld€N€at treated before machining.
and the deposited metal shall be fused smoothly and unlformlg_ Transverse Guided-Bend Tests Weld

into the plate surface. The finish of the welded joint shall be ) i
reasonably smooth and free from irregularities, grooves, or 8.1 Transverse weld test specimens shall be subject to face

depressions. and root guided-bend tests. The specimens shall be approxi-
5.5 All pipe, after welding, shall be heat treated at aMately ¥z in. (38.1 mm) wide, at least 6 in. (152 mm) in
temperature of 1100°F (593°C) or higher. length with the weld at the center, and shall be machined in

5.6 When specified in the purchase order, all pipe aftel_acqordance with Fig. 1.. One specimen shall be bent with the
welding shall be heated at 1650 to 1750°F (899 to 954°C) aniside surface of the pipe against the plunger, and the other

air cooled. specimen with the outside surface against the plunger. The
dimensions of the plunger for the bending jig shall be in
6. Chemical Composition accordance with Fig. 2 and the other dimensions shall be
6.1 The carbon steels shall conform to the requirements a@bstantially as shown in Fig. 2. .
to chemical composition specified in Table 2. 8.2 The bend test shall be acceptable if no cracks or other

6.2 The high-strength low-alloy steels shall be of specifiecdefects exceedings in. (3.17 mm) in any direction are present
chemical composition in order to ensure weldability andin the weld metal or between the weld and pipe metal after
specified minimum tensile properties including elongation. bending. Cracks which originate along the edges of the

6.3 Mill test reports, as provided by the manufacturer of theSPecimen during testing, and that are less thann. (6.35
plate, shall be furnished representing the chemical analysis ¢fm), measured in any direction, shall not be considered.
each heat of steel from which the plates are rolled. This _
chemical analysis shall conform to the requirements of 5.1, 6.15- Hydrostatic Test
or 6.2. 9.1 Each length of pipe with wall thickness #f in. (12.7

6.4 For referee purposes, Test Methods E 30 shall be usethm) and less shall be tested to a hydrostatic pressure which

will produce in the pipe wall a stress of not less than 85 % of

7. Tensile Requirements the minimum specified yield point. This pressure shall be
7.1 The tensile properties of transverse body-test specimentetermined by the following equation:
P = 2S{D
TABLE 2 Chemical Requirements for Carbon Steels on Product
Analysis where:
Element Composition, %, max P = hydrostatic test pressure, psi,
Ladle Check S = 85 % of the specified minimum yield strength
Carbon 0.26 0.30 of Ta_b_le 1’ . .
Manganese 1.40 1.50 t = specified wall thickness, in., and
Phosphorus 0.025 0.030 D = specified outside diameter, in.
Sulfur 0.025 0.025

9.2 Each length of pipe with a wall thickness ovérin.
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Pipe Wall Thickness (1), in. (mm) Test Specimen Thickness, in. (mm)

Up to 38 (9.5), incl t
Over ¥ (9.5) ¥ (9.5)

FIG. 1 Transverse Face- and Root-Bend Test Specimens

(12.7 mm) shall be tested to a hydrostatic pressure calculatedanufacture of pipe to this specification. At least 5 % of the
as in 9.1 except that the streSshall be 70 % of the specified total linear footage of welding shall be subjected to
yield point, and that a 3000-psi (20.6-MPa) maximum testradiographic examination to ensure that the welding equipment
pressure shall apply. is consistently producing the required quality. The selection of
9.3 When specified in the order, pipe may be furnishedhe sections to be so examined shall be at the discretion of the
without hydrostatic testing, and each length so furnished shathanufacturer’s inspector. The purchaser’s inspector shall have
include with the mandatory marking the letters “NH". access to the radiographic films and records of current
9.4 When certification is required by the purchaser and the@roduction.
hydrostatic test has been omitted, the certification shall clearly 11.2 When so specified on the purchase order, all welding
state “Not Hydrostatically Tested”, and the specificationperformed under these specifications shall be fully
number and class, as shown on the certification, shall beadiographed. The procedures and requirements shall conform
followed by the letters “NH". to Paragraph UW-51 of the ASME Boiler and Pressure Vessel
Code, Section VIII (latest edition).

10. Mechanical Tests Required . . N .
12. Permissible Variations in Dimensions

10.1 Transverse Body Tension TesDne test shall be made e L L )
on one length of pipe from each lot of 100 lengths or less, of 12.1 Pgrm|33|ble variations in dimensions shall not exceed
each size and heat, to determine the yield strength, tensif@€ following: _ . _
strength, and percent of elongation in 2 in. (50.8 mm). 12.1.1 Outside Diameter*+0.5 % of the specified outside
10.2 Transverse Weld Tension TesDne test shall be made diameter for the outside diameter based on circumferential

on one length of pipe from each lot of 100 lengths or less, off€asurement, except that in sizes 24 in. (610 mm) and smaller
each size, for tensile strength only. this tolerance shall be-%s in. (3.2 mm).
10.3 Transverse Guided-Bend Weld Test: 12.1.2 Out-of-Roundness1 %, that is, the difference

10.3.1 Two weld bend test specimens as described in 83étween the major and minor outside diameter.
shall be cut from a length of pipe from each lot of 50 lengths 12.1.3 Thickness-The minimum wall thickness shall not

or less, of each size. Bend test specimens shall be cut from pift¢ more than 0.01 in. (0.25 mm) under the specified thickness.
ends which have not been repaired. Localized (isolated and noncontinuous) reductions in wall

10.3.2 If either test fails to conform to specified thickness caused by noninjurious surface defects may be

requirements, the manufacturer may elect to make retests d'mitted up to a depth not exceedirig 86 the specified pipe
two additional lengths of pipe from the same lot, each of whichvall thickness.

shall conform to the requirements specified in 8.2. If any of the13. Lengths

retests fail to conform to the requirements, the manufacturer 13 j ypjess otherwise specified, pipe shall be furnished in
may elect to test each of the remaining lengths of pipe in th%pproximately 20-ft (6.1-m) lengths.

lot. . ) 13.2 Where longer lengths are required, circumferentially
10.4 Hydrostatic Test-Each length of pipe shall be | qqed joints shall be permitted.

subjected to the hydrostatic test. 13.3 Shorter lengths, when required, shall be specified in the

11. Radiographic Examination order.

11.1 The manufacturer shall employ radiography as a#4- Ends
production control on the welding employed in the 14.1 Pipe ends shall be furnished beveled as specified in the

3
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Metric Equivalents

in. mm in. mm in. mm

Yie 1.6 1%1e 429 3Ys 79.4

Ve 3.2 1% 44.4 3% 85.7

Ya 6.4 1% 47.6 3% 88.9

Y8 9.5 1% 49.2 3Ya 95.2

¥ 12.7 2 50.8 3% 98.4

Ya 19.0 2Ys 54.0 4Y, 108.0

%16 23.8 2Ya 57.2 4% 117.4

1% 28.6 2%s 58.7 5% 139.7

1% 33.3 2% 66.6 6Y4 171.4

1% 34.9 2Ya 69.8 Y2 190.5

1Y% 38.1 3 76.2 9 228.6

1% 39.7
Class of Steel Y35 Y42 Y46 Y48, Y50, and Y52 Y56 and Y60 Y65
Thickness of
Specimen, in. EZ] t s t s t s t EZ] t EZ] t
“A” dimension 1% 5t 2Ya 6t 2% 7t 3 8t 3% 9t 3% 10t
“B" dimension 1945 (t2) 1% 3t 1% (7t2) 1% 4t 1946 (9t/2) 1% 5¢
“C” dimension 2% Tt+ Ys 3V 8t+ Vs 3% 9t+ Vs 37 10t + ¥ 4Y4 11t + Y8 4% 12t + Y
“D” dimension 1% (7t2) + Y16 1%se At + Yie 1%a (912) + Y16 1%6 5t+ Y16 2Ys 5%2 + Y16 2% 6t + Y16

Note 1—“t” equals wall thickness of pipe.
Note 2—The dimensions in the above table are based on the following ratio of diameter of bend to thickness of specimen:

Class Ratio

Y35

Y42

Y46

Y48, Y50, and Y52

Y56 and Y60

Y65 1

FIG. 2 Guided Bend Test Jig
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order. The width of the end shall Bés in. (1.6 mm) with a 15.3 Repair of Plate Defects by WeldiregRepair of plate
tolerance oft¥%szin. (0.8 mm). defects by welding shall be permitted. Welding of injurious
14.2 The end of the pipe shall not be out of square morelefects shall not be permitted when the depth of defect exceeds
than¥1s in. (1.6 mm). 335 % of the specified pipe wall thickness or the length of
. . repair exceeds 25 % of the specified diameter of the pipe.
15. Workmanship, Finish, and Appearance Defects must be thoroughly removed and the welding
15.1 The finished plpe shall be free of injurious defects anq)erformed by a welder qua“ﬂed in accordance with the
shall have a workmanlike finish. o o requirements of Section IX of the ASME Boiler and Pressure
15.2 Repair of Plate Defects by Machining or GrindiRg  \iessel Code. Such repair welding shall be ground or machined

Pipe showing_ moderate invers may be machined or groungqp, \ith the surface of the pipe. All repair welding shall be
inside or outside to a depth which shall ensure the removal Oéone before final heat treatment.

all included scale and slivers, providing the wall thickness is
not reduced below the specified minimum wall thickness.
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16. Coating 18. Product Marking
'16.1 Unless otherwise specified in the purchase order, the 18.1 In addition to the marking prescribed in Specification
pipe shall be furnished uncoated. A 530/A 530M, the marking shall include the hydrostatic test

17. Inspection pressure. Marking shall be by stenciling along the welded

seam.
17.1 The inspector representing the purchaser shall have . . . .
entry, at all timez while WF())I’k on thg contr%ct of the purchaser 18.2 Bar (.?odmg—ln addition to the requwemen.ts in .1.8'13
is being performed, to all parts of the manufacturer's work@" coding is acceptable as a supplementary identification
that concern the manufacture of the material ordered. AlMethod. Bar coding should be consistent with the Automotive
reasonable facilities shall be afforded the inspector, to satisgg'dus”y Action Group (AIAG) standard prepared by the
him that the material is being furnished in accordance with thig>rimary Metals Subcommittee of the AIAG Bar Code Project

specification. All tests called for by this specification andTeam.
inspection shall be made at the place of manufacture prior to

shipment unless otherwise specified, and shall be so conductdd. Keywords
as not to interfere unnecessarily with the operation of the

19.1 arc welded steel pipe; steel pipe
works. PIP PIP

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



