This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. In all cases only the current version
of the standard as published by ASTM is to be considered the official document.

[I 7 Designation: A312/A312M—22 A312/A312M - 22a Used in USDOE-NE standards
Sy’

INTERNATIONAL

Standard Specification for
Seamless, Welded, and Heavily Cold Worked Austenitic
Stainless Steel Pipes’

This standard is issued under the fixed designation A312/A312M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification® covers seamless, straight-seam welded, and heavily cold worked welded austenitic stainless steel pipe
intended for high-temperature and general corrosive service.

1.2 Grades TP304H, TP309H, TP309HCb, TP310H, TP310HCb, TP316H, TP321H, TP347H, and TP348H are modifications of
Grades TP304, TP309Cb, TP309S, TP310Cb, TP310S, TP316, TP321, TP347, and TP348, and are intended for service at
temperatures where creep and stress rupture properties are important.

1.3 Optional supplementary requirements are provided for pipe where a greater degree of testing is desired. These supplementary
requirements call for additional tests to be made and, when desired, it is permitted to specify in the order one or more of these
supplementary requirements.

1.4 Table X1.1 lists the standardized dimensions of welded and seamless stainless steel pipe as shown in ASME B36.19. These
dimensions are also applicable to heavily cold worked pipe. Pipe having other dimensions is permitted to be ordered and furnished
provided such pipe complies with all other requirements of this specification.

1.5 Grades TP321 and TP321H have lower strength requirements for pipe manufactured by the seamless process in nominal wall
thicknesses greater than 35 in. [9.5 mm].

1.6 The values stated in either SI units or inch-pound units are to be regarded separately as standard. Within the text, the SI units
are shown in brackets. The values stated in each system may not be exact equivalents; therefore, each system shall be used
independently of the other. Combining values from the two systems may result in non-conformance with the standard. The
inch-pound units shall apply unless the “M” designation of this specification is specified in the order.

Note 1—The dimensionless designator NPS (nominal pipe size) has been substituted in this standard for such traditional terms as “nominal diameter,”
“size,” and “nominal size.”

1.7 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

! This specification is under the jurisdiction of ASTM Committee AO1 on Steel, Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee A01.10
on Stainless and Alloy Steel Tubular Products.

Current edition approved May—+-20622Nov. 1, 2022. Published Fure-2622December 2022. Originally approved in 1948. Last previous edition approved in 26242022 as
AAIE2ZM—2+HA312/A312M — 22. DOI: +6-+526/A034+2-A03+2M-22:10.1520/A0312_A0312M-22A.

2 For ASME Boiler and Pressure Vessel Code applications see related Specification SA-312 in Section II of that Code.

*A Summary of Changes section appears at the end of this standard
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2. Referenced Documents

2.1 ASTM Standards:’
A262 Practices for Detecting Susceptibility to Intergranular Attack in Austenitic Stainless Steels
A370 Test Methods and Definitions for Mechanical Testing of Steel Products
A941 Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys
A999/A999M Specification for General Requirements for Alloy and Stainless Steel Pipe
A1016/A1016M Specification for General Requirements for Ferritic Alloy Steel, Austenitic Alloy Steel, and Stainless Steel
Tubes
E112 Test Methods for Determining Average Grain Size
E381 Method of Macroetch Testing Steel Bars, Billets, Blooms, and Forgings
E527 Practice for Numbering Metals and Alloys in the Unified Numbering System (UNS)
2.2 ASME Standards:
B1.20.1 Pipe Threads, General Purpose
B36.10M Welded and Seamless Wrought Steel Pipe
B36.19 Stainless Steel Pipe
ASME Boiler and Pressure Vessel Code : Section VIIT*
2.3 AWS Standard:
A5.9 Corrosion-Resisting Chromium and Chromium-Nickel Steel Welding Rods and Electrodes’
2.4 Other Standard:
SAE J1086 Practice for Numbering Metals and Alloys (UNS)®

3. Terminology
3.1 Definitions:

3.1.1 The definitions in Specification A999/A999M and Terminology A941 are applicable to this specification.

4. Ordering Information

4.1 Orders for material to this specification shall conform to the requirements of the current edition of Specification A999/A999M.

5. General Requirements

5.1 Material furnished under this specification shall conform to the applicable requirements of the current edition of Specification
A999/A999M unless otherwise provided herein.

6. Materials and Manufacture

6.1 Manufacture:
6.1.1 The pipe shall be manufactured by one of the following processes:
6.1.2 Seamless (SML) pipe shall be made by a process that does not involve welding at any stage of production.

6.1.3 Welded (WLD) pipe shall be made using an automatic welding process with no addition of filler metal during the welding
process.

6.1.4 Heavily cold-worked (HCW) pipe shall be made by applying cold working of not less than 35 % reduction in thickness of
both wall and weld to a welded pipe prior to the final anneal. No filler shall be used in making the weld. Prior to cold working,
the weld shall be 100 % radiographically inspected in accordance with the requirements of ASME Boiler and Pressure Vessel Code,
Section VIII, Division 1, latest revision, Paragraph UW-51.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

# Available from American Society of Mechanical Engineers (ASME), ASME International Headquarters, Two Park Ave., New York, NY 10016-5990, http:/
WWWw.asme.org.

3 Available from American Welding Society (AWS), 550 NW LeJeune Rd., Miami, FL 33126, http:/www.aws.org.

¢ Available from Society of Automotive Engineers (SAE), 400 Commonwealth Dr., Warrendale, PA 15096-0001, http://www.sae.org.
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6.1.5 Welded pipe and HCW pipe of NPS 14 and smaller shall have a single longitudinal weld. Welded pipe and HCW pipe of
a size larger than NPS 14 shall have a single longitudinal weld or shall be produced by forming and welding two longitudinal
sections of flat stock when approved by the purchaser. All weld tests, examinations, inspections, or treatments shall be performed
on each weld seam.

6.1.6 At the option of the manufacturer, pipe shall be either hot finished or cold finished.
6.1.7 The pipe shall be free of scale and contaminating exogenous iron particles. Pickling, blasting, or surface finishing is not

mandatory when pipe is bright annealed. The purchaser is permitted to require that a passivating treatment be applied to the
finished pipe.

6.2 Heat Treatment—All pipe shall be furnished in the heat-treated condition in accordance with the requirements of Table 2.

TABLE 2 Annealing Requirements

Grade or UNS Designation” Heat Treating Cooling/Testing
Temperature® Requirements
All grades not individually listed 1900 °F [1040 °C] c
below:
TP321H, TP347H, TP348H
Cold finished 2000 °F [1100 °C] b
Hot finished 1925 °F [1050 °C] b
TP304H, TP316H
Cold finished 1900 °F [1040 °C] b
Hot finished 1900 °F [1040 °C] b
TP309H, TP309HCb, TP310H, 1900 °F [1040 °C] b
TP310HCb
S30600 2010-2140 °F b
[1100-1170 °C]
S30601 2010-2140 °F b
[1100-1170 °C]
S30815, S31272 1920 °F [1050 °C] 2
S31035 2160-2280 °F b
[1180-1250 °C]
S31254, S32654 2100 °F [1150 °C] b
S31266 2100 °F [1150 °C] b
S31277 2050 °F [1120 °C] b
S31727, S32053 1975-2155 °F b
[1080-1180 °C]
S33228 2050-2160 °F s
[1120-1180 °C]
S34565 2050-2140 °F b
[1120-1170 °C]
S34752 1940-2138 °F b
[1060-1170 °C]
S35315 2010 °F [1100 °C] b
S38815 1950 °F [1065 °C] b
N08367 2025 °F [1110 °C] b
N08020 1700-1850 °F b
[925-1010 °C]
N08028 2000 °F [1100 °C] b
N08029 2000 °F [1100 °C] b
N08810 2050 °F [1120 °C] b
NO08811 2100 °F [1150 °C] b
N08904 2000 °F [1100 °C] b
N08925, N08926 2010-2100 °F b

[1100-1150 °C]

A New designation established in accordance with Practice E527 and SAE J1086.
B Minimum, unless otherwise stated.

€ Quenched in water or rapidly cooled by other means, at a rate sufficient to
prevent re-precipitation of carbides, as demonstrable by the capability of pipes,
heat treated by either separate solution annealing or by direct quenching, of
passing Practices A262, Practice E. The manufacturer is not required to run the
test unless it is specified on the purchase order (see Supplementary Requirement
S7). Note that Practices A262 requires the test to be performed on sensitized
specimens in the low-carbon and stabilized types and on specimens representa-
tive of the as-shipped condition for other types. In the case of low-carbon types
containing 3 % or more molybdenum, the applicability of the sensitizing treatment
prior to testing shall be a matter for negotiation between the seller and the
purchaser.

P Quenched in water or rapidly cooled by other means.
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