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Designation: A 312/A 312M - 09

Standard Specification for

Used in USDOE-NE standards

Seamless, Welded, and Heavily Cold Worked Austenitic

Stainless Steel Pipes’

I standard 15 1850ed under the hixed designation A 314 A S1EIM Ihe number immediately tollowing the desighation indicates the vean
of uniginal adoplion or, 1 the case ol revision, the veur of kst reviston. A number m pareniheses mdtcales the year of Tast regpproval.
A supcrscript C])S”OH ft—) mdicates an editoral change since the 125t revision or reapproval

This standard has been approved for use hyv agencies of the Department of Defense.

1. Scope*

[.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.

Nortr 1—When the unpact test criterien for a low-temperature service
would be 15 fi-1bf [20 J] energy absorption or 13 mils [0.38 mm] lateral
expansion, some of the austenitic stainless steel grades covered by this
specification are accepted by certain pressurs vessel or piping codes
without the necessity of making the actual test. For example, Grades
TP304, TP304L, and TP347 are accepled by the ASME Pressure Vessel
Code, Seation VI Division 1, and by the Chemical Planl and Relinery
Piping Code, ANSI B31.3, for service at temperatores as low as  425°T
|=230°C] withoui qualilication by mmpuct lests. (ther AISL stmnless steel
grades arc usnally aceepted for scrvice temperatures as low as —325°F
| 200°C| without impact testing. lmpact testing may, undsr certain
circumstances, be required. For example, materials with chromium or
nickel content ovtside the AISI ranges, and tor material with carbon
content exceeding 0.10 %, are required to be impact tested under the rules
ol ASME Sectien VI Division 1 when service (emperalures are lower
than —50°F [-43°C].

1.2 Grades 'I'P3U4H, TP3U09H, 1P30YHCD, 1P310H.
TP310HCh, TP316H, TP321H, TP347H, and TP348H are
modifications ot Grades '1P304, TP309Ch, TP309S, TP310CDH,
TP310S, TP316, TP321, T1P347, 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 specity in the order one or
more of these supplementary requirements.

1.4 'lable X1.1 lists the standardized dimensions of welded
and seamless stainless steel pipe as shown in ANSI B36.19.

" This specification 1s under the jurisdiction of ASTM Committee A01 on Steel,
Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee
AO01.10 on Stainless and Alloy Steel Tubular Products.

Current edition approved May 1, 2008. Published June 2009. Originally
approved in 1948, Last previous edition approved in 2004 as A 312/A 312M - 08.

*For ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation SA-312 in Section Il of that Code

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 require-
ments for pipe manufactured by the seamless process in
nominal wall thicknesses greater than * in. [9.5 mml].

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

NoTe Z—Ihe dumensionless designator MPS (nommal pipe size) has
heen substituted in this standard for such traditional terms as “nominal
diameter,” “size,” and “nominal size.”

2. Referenced Documents

2.1 ASTM Standards: *

A 262 Practices for Detecting Susceptibility to Intergranu-
lar Attack in Austenitic Stainless Steels

A 370 Test Methods and Definitions for Mechanical Testing
ol Steel Products

A 941 Terminology Relating to Steel, Stainless Steel, Re-
lated Alloys, and Ferroalloys

A 999/A 999M Specification for General Requirements for
Alloy and Stainless Steel Pipe

A 1016/A 1016M Specification for General Requirements
for Ferritiic Alloy Steel, Austenitic Alloy Steel, and
Stainless Steel Tubes

E 112 Test Methods for Determining the Average Grain
Size

E 381 Method of Macroetch Testing Steel Bars, Billets,
Blooms, and Forgings

* 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.

*A Summary of Changes section appears at the end of this standard,
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E 527 Practice for Numbering Metals and Alloys (UNS)
2.2 ANSI Standards:?
B1.20.1 lipe lhreads, (General Purpose
B36.10t Welded and Seamless Wrought Steel Pipe
B36.19 Stainless Steel Pipe
2.3 ASME Standard:
ASME Boiler and Pressure Vessel Code: Section VIIIF
2.4 AWS Standard:
A5.9 Corrosion-Resisting Chromium and Chromium-
Nickel Steel Welding Rods and Electrodes®
2.5 Other Standard:
SAE J1086 Practice for Numbering Metals and Alloys
(UNSY’
2.6 Other Standard.
SNT-TC-1A Personnel Qualification and Certification in
Nondestructive Testing®

3. Terminology

3.1 Definitians:
3.1.1 The definitions in Specification A 999/A 999M and
Terminology A 941 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 A 999/
A 999M.

5. General Requirements

5.1 Material furnished under this specification shall con-
form to the applicable requirements of the current edition of
Specification A 999/A 999M unless otherwise provided herein.

* Available from American National Standards Institute, 11 West 42nd St., 13th
Floor, New York, NY 10036

 Available from American Society for Mechanical Engineers, Three Park
Avenue, New York, NY 10016-5990.

© Available from the American Welding Society, 550 N.-W. LeJeune Rd., Miami,
FL 33133,

? Available from Society of Automotive Engineers, 400 Commonwealth Drive,
Warrendale, PA 15096

¥ Society for Nondestructive Testing, 1711 Arlingate Plaza, PO Box 28518,
Columbus, OH, 43228-0518.

5.2 Heat Treatment:

5.2.1 All pipe shall be furnished in the heat—treated con-
dition in accordance with the requirements of Table 2. The
heat—treatment procedure, except for “H™ grades, S30815,
831272, 831254, 32654, N08367, N08904, and N08926 shall
consist of heating the pipe to a minimum temperature of
1900°F [1040°C] and quenching in water or rapidly cooling by
other means.

6. Materials and Manufacture

6.1 Mamgtacture:

6.1.1 The pipe shall be manufactured by one of the follow-
ing processes:

6.1.2 Seamless (SML) pipe shall be made by a process that
does not involve welding at any stage of production.

0.1.3 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 VL Division 1, latest
revision, Paragraph UW-51.

6.1.5 Welded pipe and HCW pipe of NPS 14 and smaller
shall have a single longitudinal weld. Welded pipe and TICW
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 treat-
ments shall be performed on each weld seam.

6.1.6 At the option of the manufacturer, pipe shall be cither
hot finished or cold tinished.

6.1.7 The pipe shall be free of scale and contaminating
exogenous iron particles. Pickling, blasting, or surface finish-
ing is not mandatory when pipe is bright annealed. The
purchaser is permitted to require that a passivating treatment be
applied to the finished pipe.


https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/stainless-steel-pipe/astm-a312-seamless-stainless-steel-pipe/
https://www.mtstainlesssteel.com/astm-a312-stainless-steel-annealed--pickled-industrial-pipe-for-oil-and-gas_product427.html

Mtgl'.'ﬂ www.mtstainlesssteel.com

ASTM A312 Stainless Steel Pipe, ASTM A312 Pipe, Stainless Steel Industrial Pipe For Oil And Gas

o m Jel-08 0EL-0LL 30tk JEOO P00 e 0L '0—¢¥00 0Ly H4i¢Edl
L0 o 22106 OBL0LL JaL 2800 Sr00 ac 200 JoLees leedlL
540 20010 o JS0F S4L-SPL | D02-0LL 2071 Je00 A0P00 plei4 00 ICLLES o
5470 Lo Js0'r 34L-S€l | D0g-08L 2071 JeQ0 <0700 e 00 SELLES o
e T 0¥ 0E YSI-0'LL | 0002l 20710 JEOO S5F0°0 e FED0 EOLLES 1i1EdlL
T 0r0¢E YPL-0LL | D0E08L JaL JE00 P00 e 200 J0LLES LIEdL
30010 0OE-00C | s0F—C 1L | OBL-09L 3oL JEQO P00 Jae S5E00 ES91ES V19EdL
L0010 po'e—00¢ | OFL=0'LL | O'BL-09L 2071 JEQO P00 e 300 .GBlES N9LEdL
040
Ui
IN+0}
J ©G J0°E-00°¢ | IZL-00L Y8L-0'9L 540 JEQ0 P00 hlois 200 SEBLES
o U000 | g2 ULL | OBL-08L Ja°L 2800 500 e 0L'g—v00 50RLES 49LEd 1
00E00€| OFL—00L | OBL-09L 3oL JE00 500 nge 45800 £09LES 191Edl
(0000 | LI FETULE | DEL08L JaL 2800 Sr00 e 200 jgles 9LEdL
20070 90
-F00°0 -0g°0 | 0P L—00°L | 2'9L-0vlL | D9Il-0FL |5£°0-520) 5100 0eda Joz—%'1 ZI0—80°0 ZLZLES
W I050 22070 Y 37909 38L=54L | 506756 180 J100 0edQ 0oL 0ena FrelES
o 3l 0—600 2¢79 | 38€750C | 086—0FC v o alQ e 00'¢ 7200 JIS0LES
xeLw
JL°L Ui
2 < DL 5270 JEe-0'6l | 0%e-0ve Ja°L 2800 500 e 0L '0—v0'Q FOLES QOHOLEdL
xew
JL7L Ui
0 < DL 5270 JEg-0'6l | 08e0vE J0°L 2800 500 e 200 IFOLES q00LedL
U e JEZE-0'61 | 0'92-0'FE 2071 Je00 500 hloid oL 000 500LES H0Ledl
5470 JEE-05L | D8e-UFC 0L Jedo 5r0°0 e 20d g00LES 50Ledl
J akaQ JEC-06L | 09e—0rC s+ 0 FLAAY Pr4tRN 00¢ 7100 Z00LES
xeLw
JL7L Ui
Q<DL 5.0 28l-0¢l | Ore—0¢ce JaL JEQ0 Sr00 e L d—v00 FEJLS QOHE0EdL
xeLw
JL°L U
D < 2L 5270 Jel-0el | Ove-0¢cd J0°L 2800 Fr0°0 e 200 IPGOES J060EdL
U e JSL-02L | OFe-DCL 2071 Je00 500 hloid 01000 50G60£5 460gd.l
5470 JSL-073L | OFe-0¢C 0L Jedo 5P0°Q e 200 BOBOES 5608dl
300
—€00 E0FL0 22100l | 0Zg-0°0Z |202-0F'L| 2€0°0 or00 J8°0 L0500 51808
081080 e T 8L-9€El | 561L-0LL IFie 00 DEQD e Fz'0-81°0 39085
XewW J6°Q T 320 35S0l | §8L-0LL SP-LE 700 [N boe gLoQ D0BdES
’ 3000 ’ Jak-0'e U0e-08L 0L Je0°0 5P0°0 hloi 5€0°0 ESPOES N IF0tdL
L0010 J8l-0'e 002-0'8L 2071 Je00 5r0°0 e 200 LGFOES NPOEdL
300
-€00 30210 JUL-0'e 0BL—08L |30¢-00 L] Jed O 5rP00 2e0 200700 SIPOES o
Y T Y08 0008l 307 JEQO 5r00 e 0L g—v00 S0P0Ey Hr0edl
JEL0% 00e-08L J0L 2800 500 noe F4E0 0 EOPOES 1P0EdL
Y08 00e-0'elL 307k JEQ0 700 hlois 30°0 DOroES FOtdl
0020 Le—e¢e DBL—0°LL J0°L Jed0 J80°0 IS 300 J00vES 3¢7INXdL
OS50 34755 5E-06L 307 Jed0 P00 JOL-0g FdQ FOSLES -INXdL
R 0SL0 145G 5 LE06L J0°L JEQO 00 JuL-ose 200 A J-INXdLl
oea
010 | 0020 oe'gal'a 00'e-05'L | €S}l | SEE-S0C 0L JE0°0 570°0 e-0v B0'a JL60es 3AXdL
U 0€0-510 T U 20°8-05°L Y2L-0'GL 20°L 2e0°0 5¥0°0 004 beDQ 20r0eS T
XEL
unip ) unig wniu unusp o snioyd esal LoReU
unuinpy | uouey | unusn | 1eddoen -BuBA ,LaboiN .E.rM““. wnien Bl Ao 240N nnoag sy ACoNS ning S0 abuspy Joqied _\“m_m.m.ﬂ apeie
; SN
%! ‘uosodwe)

sjuswialinbay jeswways | 3719vVL

[ag


https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/stainless-steel-pipe/astm-a312-seamless-stainless-steel-pipe/
https://www.mtstainlesssteel.com/astm-a312-stainless-steel-annealed--pickled-industrial-pipe-for-oil-and-gas_product427.html

Mtﬁl'.'ﬂ www.mtstainlesssteel.com

ASTM A312 Stainless Steel Pipe, ASTM A312 Pipe, Stainless Steel Industrial Pipe For Oil And Gas

W2UOT UCQIRS ay) Sall} 5 UEY) €52 JOU 1O JUSJU0D wnjElue) snid (Wnigoiu) wniquinios B 2ABY ||BUS LG PES 3pRID)

% 0 UBU) sucll JOU pui JUSIU0s uogies ayy saw) ybje usul ss8| Jou &g (|BUS JUSIUGD UNIGWN|IoS BUL A
"% 00| UBY} SU0LU JOU pUE JUSIUOS UOGIED BUL S3WUN US] UBYL £58] JOU 8( ||BLS JUSJIOD WNIGLUIN|oD 3y ,
% 09'0 UBY] 2JOW JOU pUE [USIUOD UOCUED 2U1 SO INCY Ualy) 53| JoU 39 ||BYS JUSIUCD WRIUBN) UL
"% 02°0 UBL) sioll |oU puUe JUSIUOD Uoges SUL SaWl SAl JeLl $89] JOU &q |2YS JU2jucd wnjuem syj .,
% P00 29 (|BYs Wnwixew smioydsoyd sy ‘sdid paplam Jo4 |

% 0'PI—-0°01 2q |[Bys 2BuBld [2xolu 3y} 'adid 4gledl pue 'NIgLedl NSLedL 9LEdL paplam iod

(252UsoIY} jea winwuiw J) [uw gL 1] u ppQ Q) ssawioigl e 2Beiaae un Wi 0 L] Ul 6F0'0 UBY) 559] 250Ul SB 524Nl |2y B pue J3swelp apising ul ww 2 gE] U pog o uey) 559
DS0U] Sk 29Uop ale SOGN] JOISWE|P SPISING |BWS T9LEd] RUE THOSdl sepeld J1 Alessaosu S % 0P0 0 4O WNLWNEW ucqies B 'palinbal eue ssssad Bumelp AUBW ausym ‘Wjog 1o S| LILL JO Jajaweip ||BLUS 104 4

Jald

niognuew sue iaseyaind syl uaamiaq Juswesibie Jo 1speW 2 aq (Bys usbomu i} sISABUR JO pOYIBW BY] .,
PSJEDIPUL SSIMIBLI0 SSEUN 'WNWIXER o
980 L AYS SUB LZ5 T SUNDEIG JUM SQURLIOUOE Ul PRUSIQEISe uonsulissp MeN |,

06°1—0S5'0 GZ'0—GL'0 0'/-0'9 0'LZ-0'6lL | 0°92-0'¥C 0G0 oL00 0€0°0 00°¢C 0200 9Z680N

20°z-00°L J1'o 50w J’82-0%tC | JE2-0'6L Ja'L Je00 Jr00 e Jebo FUOGYON

540 320210 i-09 3'58-5%C | JEZZ-00¢ Jol JeQ0Q JFQ0 e JE00 LOEEON

0€0 0S°1-6.'0 06 1—6L0| 24051 | JSI-U%L 39-5%5 | J200 W00 e JEQ0 5+88ES
I8LTSAL | JEL-0AL JISE0S | Je00 00 W 300 Jolees SL-WXdLl

300
=00 8L°0—<CL'0 0'9e—0ve | 092-0'vZ |00C-0Z'L| OE0'0 0v0'0 00°¢C 80°0—+0°0 GLESES
190

09°0-GL°0 G0 S50 0'/¢-02¢ 0'62-0's¢C 00'L SL00 0S'L 01'0-90°0 sP0SES
Lo r Jel-08 JBL-0°LL a0 Je00 5¥0°0 e JL0-r00 308FES H8rtdl
JLo / JEL-08 JBL-0°LL 200 JEQO SF00 e 200 Jogkes rvdl

4050
0L°0—90°0 —02'0 JelU8 JBL-ULL Jo JeQQ 5¥00 e JEDQU-G000 | L9LPES NAPEdL
o r Jel—0e JBL-0LL Jo JeQQ 5F0°0 W Q1 0=r00 S0LPES Hirtdl
o ' oEL-08 JBL-0LL a0 JE0°0 5¥0°0 W0°E 300 JOLPES LPEdl
09°0—0v'0 0L'o 0s0Y J8L-09l | )0t J0'L JHO LU0 305 00 I95rES Y
oLo

§Z0'0 =00 00°L—09°0 0'ee—0'Le | 082092 0e’0 SL0°0 0200 00'L 80°0—¥0°0 3ECEES

090-Ug0 GS0-Gv'0 y8-04 | JeE-0be | JsE-0ve 50 000 JeU0 PRt Jeuo 799¢EY

J5g—05) JSL-0E0 | JEL-UGL | I8L-59L | Jger | Jed0 5F0°0 wWe Lgo 39285

wnuiwnpy | uolog |wnus Jaddo tunip uabosun mﬂﬂ_ by I wnusp 921N wniwoayn uoo|Is Inng sniayd esau uogien yuoneu
: Heo O | -euen |° N ey | wmeo | el | -akow : o i 4 suyg -eBuep “isaQ opeIo

SNN
g% uomsodwoD

panujucy L 319VL


https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/
https://www.mtstainlesssteel.com/stainless-steel-pipe/astm-a312-seamless-stainless-steel-pipe/
https://www.mtstainlesssteel.com/astm-a312-stainless-steel-annealed--pickled-industrial-pipe-for-oil-and-gas_product427.html

Mtﬁl}'ﬂ www.mtstainlesssteel.com

ASTM A312 Stainless Steel Pipe, ASTM A312 Pipe, Stainless Steel Industrial Pipe For Oil And Gas

6.2 Heal Treatmeni—All pipe shall be furnished in the
heat-treated condition in accordance with the requirements of
Table 2. Alternatively, for seamless pipe, immediately follow-
ing hat forming while the temperature of the pipes is not less
than the specified minimum solution freatiment temperature,
pipes shall be individually quenched in water or rapidly cooled
by other mesns.

6.3 Grain Size:

6.3.1 The grain size of Grade UNS S32615, as determined
in accordance with Test Methods E 112, shall be No. 3 or finer.

6.3.2 The grain size of grades TP309H, TP309HCh,
TP310H and TP310HCb, as determined in accordance with
Test Methods E 112, shall be No. 6 or coarser.

6.3.3 The grain size of grades 304H, 316H, 321H, 347H,
and 348H, as determined in accordance with Test Methods
E 112, shall be No. 7 or coarser.

TABLE 2 Annealing Requirements
Grade or UNS Designation”™

Heat Iteating Cooling/ lesting

Temperature® Requirements

All grages not Individually Istec  1900°F [1040°C) ¢

below:
IF321H, IF34/H, 1P348H

Gold finished 2000°F [1100°C) o

Hot finished 1925°F [1050°C b
TP304H, TP316H

Cold finished 1400°F [1040°C b

Hot finished 1300°F [1040°C b
TP30gH, TP30SHCh, TP310H, 1900°F [1040°C] b

TP310HCH
ERULH 2UTU=214U7F [1100-11 707 D
530815, 831272 1920°F [1080°C] o
531254, 532664 2100°F [1150°C] b
533228 2050-2160%F [1120-1180°C] b
534565 2050-2140°F [1120-1170"C] o
536318 2010°F [1100°C] b
838815 1950°F [1085°C] b
NO83&7 2025°F [1110°C] b
NOB904 2000°F [1100°C] D
N0B926 2010°F [1100°C) b

 New designation established in accordance with Practice E 527 and SAE
J1086.

ZMinimum, unless otherwise slated.

€ Quenched in water or rapidly cogled by other means, at a rate sufficient tc
prevent reprecipitation of carbides. as demanstrable by the capability of passing
Practices A 262, Practice E. The manufacturer is not required 1o run the test unless
it is specified on the purchase order {see Supplementary Requirement 57). Note
that Practices A 252 requires the test to be performed on sensitized specimens in
the low-carbon and stabilized types and on specimens representative of the
as-shipped condition for ather types. In the case of low-carben types containing
3 % or more molybdenum, the applicability of the sensitizing treatment prior tc
testing shall be a matter for negotiation between the seller and the purchaser.

Z Quenched in water or rapidly cooled by other means

7. Chemical Composition

7.1 The steel shall conform to the requirements as to
chemical composition prescribed in Table 1.

8. Product Analysis

8.1 At the request of the purchaser, an analysis of one billet
or one length of flat-rolled stock from each heat, or two pipes
from each lot shall be made by the manufacturer. A lot of pipe
shall consist of the following number of lengths of the same
size and wall thickness from any one heat of steel:

NP5 Uesignator Lengths of Pipe in Lol

Under 2 400 or fraction thereol
Ztoh 200 or fraction thereol
6 and over 100 or fraction thereof

8.2 The results of these analyses shall be reported to the
purchaser or the purchaser’s representative, and shall conform
to the requirements specified in Section 7.

8.3 If the analysis of one of the tests specified in 8.1 does
not conform to the requirements specified in Section 7, an
analysis of each billet or pipe from the same heat or lot may be
made, and all billets or pipe conforming to the requirements
shall be accepted.

9. Permitted Variations in Wall Thickness

9.1 In addition to the implicit limitation of wall thickness
for seamless pipe imposed by the limitation on weight in
Specification A 999/A 999M, the wall thickness for seamless
and welded pipe at any point shall be within the tolerances
specified in Table 3, except that for welded pipe the weld area
shall not be limited by the *“Over” tolerance. The wall thickness
and outside diameter for inspection for compliance with this
requirement for pipe ordered by NPS and schedule number is
shown in Table X1.1.

10. Tensile Requirements

10.1 The tensile properties of the material shall conform to
the requirements prescribed in Table 4.

11. Mechanical Tests, Grain Size Determinations, and
Weld Decay Tests Required

11.1 Mechanical festing Lot Definition —The (e lot for
mechanical tests shall be as follows:

11.1.1 Where the final heat treated condition is obtained,
consistent with the requirements of 6.2, in a continuous
furnace, by quenching after hot forming or in a batch-type
furnace equipped with recording pyrometers and automatically
controlled within a 50 °F (30 °C) or lesser range, the term /ot
for mechanical tests shall apply to all pipes of the same
specified outside diameter and specified wall thickness (or
schedule) that are produced from the same heat of steel and
subjected to the same finishing treatment within the same
operating period.

TABLE 3 Permitted Variations in Wall Thickness

Iolgrance, % from Nomina

NPS Designator Qver Under
s to 24 incl., all yD 20.0 125
ratios

_Jtowmc\..vu up 10 & % 225 125
incl.

3018 Incl, YU > 5 4% 15.0 124
20 anq larger, welded, all 175 12.5
D ratios

20 and |larger, seamless, c
D up to 5 % incl. 225 122
20 and larger, seamless, .
D > 5% 150 128
where:

t = Nominal Wall Thickness
D = Ordered Outside Diameter
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TABLE 4 Tensile Requirements

Grade UNS lensile Tield
Designation Strength, min - Strength, mir
ksi [MPa] ksi [MPa]
A 520400 95 [635] 48 [330]
TPXM-19 520910 100 [690] 55 [380]
TPXM-10 521900 90 [620] 50 [345]
TPXM-11 521904 90 [620] 50 [345]
TPXM-29 524000 100 [690] 55 [380]
TP304 S30400 75 [515] 30 [205]
TP304L 530403 70 [485] 25 [170]
TP304H 530409 75 [515] 30 [205]
o 530415 87 [600] 42 [290]
TP304N 530451 80 [550] 35 [240]
TP304LN 530453 75 [515] 30 [205]
$30600 78 [540] 35 [240]
530615 90 [620] 40 [275]
o 530815 87 [600] 45 [310]
TP309S 530908 75 [515] 30 [205]
TP309H S30909 75 [515] 30 [205]
TP309Cb 530940 75 [515] 30 [205]
TP309HCb 530941 75 [515] 30 [205]
§31002 73 [500] 30 [205]
TP310S 531008 75 [515] 30 [205]
TP310H S$31009 75 [515] 30 [205]
TP310Cb 531040 75 [515] 30 [205]
TP310HCb 531041 75 [515] 30 [205]
o $31050:
t= UZ5n 54 [58U) 3Y 121U
t>0.25%n. /8 |540] 37255,
o 5312564
f= U184 1N, [5.0U mm) Wy |B1o) 45 31U,
t=>0.187 in. [5.00 mm] 95 [655] 45 [310
531272 85 [450] 29 [200
TP316 S31600 75 [515) 30 [205
TP316L 531603 70 [485] 25 (170
TP31€6H 531609 75 [515] 30 [205
. 531535 75 [615] 30 [205]
TP31&N 531651 80 [550] 35 [240
TP316LN 531853 75 [515] 30 [205°
TR317 $31700 75 [515) 30 [205
TP317L 531703 75 [515] 30 [205
531725 75 [515] a0 [205]
- S31726 80 [550] 35 [240]
TP321 532100:
Welded 75 [515] 30 [205]
Seamless:
= /& IN /51579 JU (210,
>N, 70 [485] 25 (170
TP321H 532109:
Welded 75 [515] 30 [205]
Seamless:
= A N 5 ]5915] 3U |28,
> A N, 70 [450] 25 [170]
532815 80 [550] 32 [220
532654 108 [750] 62 (430
533228 73 [500] 27 [185
- $34565 115 [795) 60 (415
TP347 534700 75 [515] 30 [205
TP347H 534709 75 [515] 30 [205
TP347LN 534751 75 [515] 30 [205
TP348 534800 75 [515] 30 [205
TP348H 534809 75 [515] 30 [205
535045 70 [485] 25 [170
o 535315 94 [650] 39 [270
TPXM-15 538100 75 [515] 30 [205
538815 78 [540] 37 [255
S NO8357:
f= U8 TUU [68U) 435 31U,
t> 0187 95 [655] 45 [310
NDBS04 71 [480] 31 [215]
o NO3926 94 [B50] 43 [295]
Elongation in 2 in. or 50 mm {or 48}, min, % Longi- Trans-
tudinal verse
All irades except 31050 and S32610 da i)
$§32615, $31050 25
NO8367 30

11.1.2 Where the final heat treated condition is obtained,
consistent with the requirements of 6.2, in a batch-type furnace
not equipped with recording pyrometers and automatically
controlled within a 50 °F (30 °C) or lesser range, the term /ot
shall apply to the larger of: (a) each 200 ft [60 m] or fraction
thereof and (b) those pipes heat treated in the same furnace
batch charge for pipes of the same specified outside diameter
and specified wall thickness (or schedule) that are produced
from the same heat of steel and are subjected to the same
finishing temperature within the same operating period.

11.2 fransverse or Longitudingl lension fest—One tension
test shall be made on a specimen for lots of not maore than 100
pipes. Tension tests shall be made on specimens from two tubes
for lots of more than 100 pipes.

11.3 Flattening fest—For material heat treated in a continu-
ous furnace, by quenching after hot forming or in a batch-type
furnace equipped with recording pyrometers and automatically
controlled within a 50 °F (30 “C) or lesser range, flattening
tests shall be made on a sufficient number of pipe to constitute
5 % of the lot, but in no case less than 2 lengths of pipe. For
material heat treated in a batch-tvpe furnace not equipped with
recording pyrometers and automatically controlled within a 50
°F (30 °C) or lesser range, flattening tests shall be made on 5 %
of the pipe from each heat treated lot.

11.3.1 For welded pipe a transverse-guided face bend test of
the weld may be conducted instead of a flattening test in
accordance with the method outlined in the steel tubular
product supplement of Test Methods and Definitions A 370.
The ductility of the weld shall be considered acceptable when
there is no evidence of cracks in the weld or between the weld
and the base metal after bending. Test specimens from 5§ % of
the lot shall be taken from the pipe or test plates of the same
material as the pipe, the test plates being attached to the end of
the cylinder and welded as a prolongation of the pipe longitu-
dinal seam.

11.4 Grain Size—Grain size determinations on Grades
TP309H, TP 309HCb, TP310H, TP310HCb, and UNS 832615
shall be made on each heat treatment lot, as defined in 11.1, for
the same number of pipes as prescribed for the flattening test in
11.3.

11.5 HCW pipe shall be capable of passing the weld decay
tests listed in Supplementary 89 with a weld metal to base
metal loss ratio of 0.90 to 1.1. The test is not required to be
performed unless S9 is specified in the purchase order.

12. Hydrostatic or Nondestructive Electric Test

12.1 Each pipe shall be subjected to the nondestructive
electric test or the hydrostatic test. The type of test to be used
shall be at the option of the manufacturer, unless otherwise
specified in the purchase order.

12.2 The hydrostatic test shall be in accordance with Speci-
fication A 999/A 999M, unless specifically exempted under the
provisions of 12.3.

12.3 For pipe whose dimensions equal or exceed NPSI10,
the purchaser, with the agreement of the manufacturer, is
permitted to waive the hydrostatic test requirement when in
lieu of such test the purchaser performs a system test. Each
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length of pipe turnished without the completed manufacturer’s
hydrostatic test shall include with the mandatory markings the
letters “NH.”

12.4 The nondestructive electric test shall be in accordance
with Specification A 999/A 999M.

13. Lengths

13.1 Pipe lengths shall be in accordance with the following
regular practice:

13.1.1 Unless otherwise agreed upon, all sizes from NPS 4
to and including NPS § are available in a length up to 24 ft
with the permitted range of 15 to 24 ft. Short lengths are
acceptable and the number and minimum length shall be
agreed upon between the manufacturer and the purchaser.

13.1.2 If definite cut lengths are desired, the lengths re-
quired shall be specified in the order. No pipe shall be under the
specified length and no pipe shall be more than "4 in. [6 mm]
over the specified length.

13.1.3 No jointers are permitted unless otherwise specified.

14. Workmanship, Finish, and Appearance

14.1 The finished pipes shall be reasonably straight and
shall have a workmanlike finish. Removal of imperfections by
grinding is permitted, provided the wall thicknesses are not
decreased to less than that permitted in Section 9 of Specifi-
cation A 999/A 999M.

15. Repair by Welding

15.1 For welded pipe whose diameter equals or exceeds
NPS 6, and whose nominal wall thickness equals or exceeds
0.200, it is permitted to make weld repairs to the weld seam
with the addition of compatible filler metal using the same
procedures specified for plate defects in the section on Repair
by Welding of Specification A 999/A 999M.

15.2 Weld repairs of the weld seam shall not exceed 20 % of
the seam length.

15.3 Weld repairs shall be made only with the gas tungsten-
arc welding process using the same classification of bare filler
rod qualified to the most current AWS Specification A5.9 as the
grade of stainless steel pipe being repaired and as shown in
Table 5. Alternatively, subject to approval by the purchaser,
weld repairs shall be made only with the gas tungsten-arc
welding process using a filler metal more highly alloyed than
the base metal when needed for corrosion resistance or other
properties.

15.4 Pipes that have had weld seam repairs with filler metal
shall be uniquely identified and shall be so stated and identified
on the certificate of tests. When filler metal other than that
listed in Table 5 is used, the filler metal shall be identified on
the certificate of tests.

16. Certification

16.1 In addition to the information required by Specification
A 999/A 999M, the certification shall state whether or not the
material was hydrostatically tested. It the material was nonde-

TABLE 5 Pipe and Filler Metal Specification

Fipe Filler Meta
UNS AWS A5.9 UNS Designation
Grade Designaticn Class
1 P304 530400 EHE08 S30800, W30B40
TP3o4L 530403 ER308L 530883, W30843
TP304N 530451 ER308 530880, W3084C
TP304LN 530453 ER30BL 530883, W30847
TP304H 530409  ER308 $30880, W3084C
TP309Ch S30%40 o .
1P3093 $30908
TP310Cb S$31040
1P3105 531008
831272 e
1P318 $31800 ER318 S31680, Wa31840
TP316L 531803  ER316L 331683, W31642
TP316N 531851 ER316 531680, W3184C
TP315LN 5316563 ER316L 531683, W31642
TP316H $31809  ER316H 531680, W3164C
TP321 532100 ER3" 532160, Wa214C
ER34/ 534780, W24740
TP347 534700  ER347 534780, Wa474C
TP 348 534800  ER347 534780, W3474C
TPXM-19 522100 ER208 520980, Waz24C
TPXM-29 S28300 ER240 523980, W3z244C
S NOB3&Y ... NOE&25
520400 ERZ09 $20980, W32240
N0BS28 N0BE25

structively tested, the certification shall so state and shall state
which standard practice was followed and what reference
discontinuities were used.

17. Marking

17.1 In addition to the marking specified in Specification
A 999/A 999M, the marking shall include the NPS (nominal
pipe size) or outside diameter and schedule number or average
wall thickness, heat number, and NH when hydrotesting is not
performed and ET when eddy-current testing is performed or
UT when ultrasonic testing is performed. The marking shall
also include the manufacturer’s private identifying mark, the
marking requirement of 12.3, if applicable, and whether
seamless (SML), welded (WLD), or heavily cold-worked
(HCW). For Grades TP304H, TP316H, TP321H, TP347H,
TP348H, and S30815, the marking shall also include the heat
number and heat-treatment lot identification. If specified in the
purchase order, the marking for pipe larger than NPS 4 shall
include the weight.

18. Government Procurement

18.1 Scale Free Fipe for Government Procurentent.

18.1.1 When specified in the contract or order, the following
requirements shall be considered in the inquiry, contract or
order, for agencies of the U.S. Government where scale free
pipe or tube is required. These requirements shall take prece-
dence if there is a conflict between these requirements and the
product specifications.

18.1.2 The requirements of Specification A 999/A 999M for
pipe and Specification A 1016/A 1016M for tubes shall be
applicable when pipe or tube is ordered to this specification.
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18.1.3 Pipe and tube shall be one of the following grades as
specified herein:

Grade UNS Designation
TP304 S$30400
TP304L S30403
1P304N 530451
1P318 S360C
TP316L S$31603
TP316N S$31651
1P317 $3170C
TP317L $31702
TP321 $32100
TP347 S$34700

18.1.4 Part Number:

Example: ASTM A 312/A 312M Pipe 304 NPS 12 SCH 40S
SMLS

Specification Number ASTM A 312
Pipe P

Grade 304

NPS 12

Wall 0.375

SMLS OR WELDED SML

18.1.4.1
Specimcaton Number ASIM A 3Z
lube |
Grade 304
Outside Diameter 0.250
Wall 0.035
SMLS OR WELDED WLD

18.1.5 Ordering information—0Orders tor material under
this specification shall include the following in addition to the
requirements of Section 4:

18.1.5.1 Pipe or tube,

18.1.5.2 Part number,

18.1.3.3 Ultrasonic inspection, it required,

18.1.5.4 If shear wave test is to be conducted in two
opposite circumferential directions,

18.1.5.5 Intergranular corrosion test, and

18.1.5.6 Level of preservation and packing required.

19. Keywords

19.1 austenitic stainless steel; seamless steel pipe; stainless
steel pipe; steel pipe; welded steel pipe

SUPPLEMENTARY REQUIREMENTS

One or more of the following supplementary requirements shall apply only when specified in the
purchase order. The purchaser may specity a different frequency of test or analysis than is provided
in the supplementary requirement. Subject to agreement between the purchaser and manufacturer,
retest and retreatment provisions of these supplementary requirements may also be modified.

S1. Product Analysis

S1.1 For all pipe NPS 5 and larger in nominal size there shall
be one product analysis made of a representative sample from
one piece for each ten lengths or fraction thereof from each
heat of steel.

S1.2 For pipe smaller than NPS 5 there shall be one product
analysis made from ten lengths per heat of steel or from 10 %
of the number of lengths per heat of steel, whichever number
is smaller,

S1.3 Individual lengths failing to conform to the chemical
requirements specified in Section 7 shall be rejected.

S2. Transverse Tension Tests

S2.1 There shall be one transverse tension test made from
one end of 10 % of the lengths furnished per heat of steel. This
requirement is applicable only to pipe NPS 8 and larger.

§2.2 If a specimen from any length fails to conform to the
tensile properties specified that length shall be rejected.

S3. Flattening Test

§3.1 The flattening test of Specification A 999/A 999M shall
be made on a specimen from one end or both ends of each pipe.
Crop ends may be used. If this supplementary requirement is
specified, the number of tests per pipe shall also be specified.
If a specimen from any length fails because of lack of ductility
prior to satistactory completion of the first step of the flattening
test requirement, that pipe shall be rejected subject to retreat-
ment in accordance with Specification A 999/A 999M and

satisfactory retest. It a specimen from any length of pipe fails
because of a lack of soundness that length shall be rejected,
unless subsequent retesting indicates that the remaining length
is sound.

S4. Etching Tests

S4.1 The steel shall be homogeneous as shown by etching
tests conducted in accordance with the appropriate portions of
Method E 381. Etching tests shall be made on a cross section
from one end or both ends of each pipe and shall show sound
and reasonably uniform material free of injurious laminations,
cracks, and similar objectionable defects. If this supplementary
requirement is specified, the number of tests per pipe required
shall also be specified. If a specimen from any length shows
objectionable defects, the length shall be rejected, subject to
removal of the defective end and subsequent retests indicating
the remainder of the length to be sound and reasonably uniform
material.

SS. Radiographic Examination

55.1 The entire length of weld in each double welded pipe
shall be radiographically examined, using X-radiation, in
accordance with Paragraph UW-51 of Section VIII Division 1
of the ASME Boiler and Pressure Vessel Code, In addition to
the marking required by Section 13 each pipe shall be marked
“RT” after the specification and grade. Requirements of S5
shall be required in the certification.
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S6. Stabilizing Heat Treatment

S6.1 Subsequent to the solution anneal required in 6.2,
Grades TP309HCb, TP310HCb, TP321, TP321H, TP347,
TP347H, TP348, and TP348H shall be given a stabilization
heat treatment at a temperature lower than that used for the
initial solution annealing heat treatment. The temperature of
stabilization heat treatment shall be as agreed upon between the
purchaser and vendor.

S7. Intergranular Corrosion Test

§7.1 When specified, material shall pass intergranular cor-
rosion tests conducted by the manufacturer in accordance with
Practices A 262, Practice E.

87.1.1 Practice E requires testing on the sensitized condi-
tion for low carbon or stabilized grades, and on the as-shipped
condition for other grades. The applicability of this test and the
preparation of the sample for testing for grades containing
greater than 3 % molybdenum shall be as agreed by the
purchaser and manufacturer.

NoTr ST 1—Practice B requires lesting on Lhe sensiized condilion lor
low carbon or slubilized grades, and on the as-shipped condilion (or olher
zrades.

S7.2 A stabilization heat treatment in accordance with
Supplementary Requirement S6 may be necessary and is
permitted in order to meet this requirement for the grades
containing titanium or columbium, particularly in their H
versions.

S8. Minimum Wall Pipe

S8.1 When specified by the purchaser, pipe shall be tur-
nished on a minimum wall basis. The wall of such pipe shall
not fall below the thickness specified. In addition to the
marking required by Section 17, the pipe shall be marked S8.

S9. Weld Decay Test

59.1 When specified in the purchase order, one sample from
each lot of pipe shall be subject to testing in a boiling solution
of 50 % reagent grade hydrochloric acid and 50 % water.

89.2 The sample, of approximately 2—in. [S0—mm] length,
shall be prepared from a production length of pipe. Depending
on the size of the pipe, it is permitted to section the sample
longitudinally to allow it to fit in the Erlenmeyer flask. As a
minimum, the tested sample shall include the entire weld and
adjacent area and the full length of base metal 180° across from
the weld. All burrs and sharp edges shall be removed by light

grinding. Dust and grease shall be removed by cleaning with
soap and water or other suitable solvents.

S9.3 The hydrochloric acid solution shall be prepared by
slowly adding reagent grade (approximately 37 %) hydrochlo-
ric acid to an equal volume of distilled water.

Warning—Protect eyes and use rubber gloves when han-
dling acid. Mixing and testing shall be performed in a
protective enclosure.

S9.4 The test container shall be a 1-L Erlenmeyer flask
equipped with ground-glass joints and an Ahline condenser.
The volume of the solution shall be approximately 700 mL.

59.5 The thickness of the weld and the base metal 180°
from the weld shall be measured near both ends of the sample.
These measurements shall be made with a micrometer with an
anvil shape suitable for measuring the thickness with an
accuracy to at least 0.001 in. [0.025 mm].

S9.6 The sample sections, both weld and base metal, shall
be immersed in the flask containing the solution. Boiling chips
shall be added and the solution brought to a boil. Boiling shall
be maintained through the duration of the test. The time of
testing shall be that which is required to remove 40 to 60 % of
the original base metal thickness (usually 2 h or less) It more
than 60 % of the base metal thickness remains, it is permitted
to terminate the test after 24 h.

S5%.7 At the end ot the test period, the samples shall be
removed from the solution, rinsed with distilled water, and
dricd.

S9.8 The thickness measurements as in $9.5 shall be re-
peated. The anvil shape of the micrometer used shall be
suitable for measuring the minimum remaining thickness with
an accuracy to at least 0.001 in. [0.025 mml].

S9.9 The corrosion ratio, R, shall be calculated as follows:

R=(Wy— W18, — 8

where

W, = average weld-metal thickness betfore the test,

W = average weld-metal thickness after the test,

B, = average base-metal thickness before the test, and
B = average base-metal thickness after the test,

59.9.1 The corrosion ratio for HCW pipe shall be as specified
in 1.5
§9.9.2 The corrosion ratio shall be 1.25 or less, or as further

restricted in the purchase order, when the weld decay test is
specified for welded (WLD) pipe.
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X1.1 Table XI.1 is based on Table number 1 of the
American National Standard for stainless steel pipe (ANSI
B36.19).
TABLE X1.1 Dimensions of Welded and Seamless Stainless Steel Pipe
Note 1—The decimal thickness listed tor the respective pipe sizes ropresents their nominal or average wall dimensions

X1. DIMENSIONS OF WELDED AND SEAMLESS STAINLESS STEEL PIPE

APPENDIX

(Nonmandatory Information)

Cutside Diameter

Nominal Wall 1hickness

Designator in. mm Schedule 554 Schedule 1087 Schedule 408 Schedule 808
in. mm in. mm in. mm in. mm
f 0.405 10.29 0.049 1.24 0.068 173 0.095 2.41
a 0.540 13.72 0.065 1.65 0.088 2.24 0.119 3.02
7 0.675 17.15 0.065 1.65 0.091 2.31 0.126 3.20
y: 0.840 21.34 0.065 1.65 0.083 2.1 0.109 277 0.147 3.73
a 1.050 26.67 0.065 1.65 0.083 2.1 0.113 2.87 0.154 3.91
1.0 1.315 33.40 0.065 1.65 0.109 277 0.133 3.38 0.179 455
tr 1.660 42.16 0.065 1.65 0.109 277 0.140 3.56 0.191 485
t - 1.900 48.26 0.065 1.65 0.109 277 0.145 3.68 0.200 5.08
2 2.375 60.33 0.065 1.65 0.109 277 0.154 3.91 0.218 5.54
2/ 2.875 73.03 0.083 2.1 0.120 3.05 0.203 5.16 0.276 7.01
3 3.500 88.90 0.083 2.1 0.120 3.05 0.216 5.49 0.300 7.62
34 4.000 101.60 0.083 2.1 0.120 3.05 0.226 574 0.318 8.08
4 4.500 114.30 0.083 2.1 0.120 3.05 0.237 6.02 0.337 8.56
5 5.563 141.30 0.109 277 0.134 3.40 0.258 6.55 0.375 9.52
6 6.625 168.28 0.109 277 0.134 3.40 0.280 7.1 0.432 10.97
8 8.625 219.08 0.109 2,77 0.148 3.76 0.322 8.18 0.500 12.70
10 10.750 273.05 0.134 3.40 0.165 4.19 0.365 9.27 0.500¢ 12.70%
12 12,750 323.85 0.156 3,96 0.180 4,57 0.375° 9,525 0.500% 12,708
14 14.000 355,60 0.156 3.96 0.188% 4.78°
16 16.000 406.40 0.165 4.19 0.188% 4,788
18 18.000 457.20 0.165 4.19 0.188% 4,788
20 20,000 508.00 0.188 4.78 0.218% 5,545
22 22.000 558,80 0.188 4,78 0.218% 5.54%
24 24.000 609.60 0.218 5.54 0.250 6.35
30 SU.0UY /5200 0250 535 U312 I

/*Schedules 55 and 108 wall thicknesses do not pemnit threading in accordance with the American National Standard for Pipe Threads (ANSI B1.20.1).

# These do not conform to the American National Standard for Welded and Seamless Wrought Steel Pipe (ANSI B36.10-1979)

Committee A0l has identified the location of selected changes to this specification since the last issue,
A 312/A 312M-08, that may impact the use of this specification. (Approved May 1, 2008)

(/) Added UNS 38815 Chemistry to Table 1.
(2) Added UNS 38815 Annealing Requirements to Table 2.

SUMMARY OF CHANGES

(3) Added UNS 38815 Tensile Requirements to Table 4.
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Committee AO1 has identified the location of selected changes to this specification since the last issue, A 312/A 312M-03, that
may impact the use of this specification. (Approved March 1, 2008)

(I) General revision. (3) Editorially corrected the Chromium and Nickel values for
(2) Revised Section 11 to make the lot definition for mechani- 331002 m "lable 1.

cal testing of product heat treated in a well-controlled batch-

type furnace the same as for product heat treated in a

continuous furnace or by direct quenching.

Committee AQ1 has identified the location of selected changes to this specification since the last issue, A 312/A 312M-02, that
may impact the use of this specification. (Approved September 10, 2008)

(1) Revised paragraph 6.1. (2) Replaced Note 3 with 11.2, 11.2.1, 11.2.2, and 11.2.3.

ASTM International 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 International Headquarters. Your commentis will receive careful consideration at a meeling of the
responsible tachnical 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2958,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax). or service@astm.org (e-mail). or through the ASTM website
(www.astm.org).
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