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Standard Specification for Stainless Steel Bars and Shapes

for Use in Boilers and Other Pressure Vessels
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This standard is issued under the fixed designation A 479/A 479M; 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 re-approval. A superscript

epsilon ( € ) indicates an editorial change since the last revision or re-approval.
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This standard has been approved for use by agencies of the Department of Defense.
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1. Scope*
1. 5IHER

1.1 This specification covers hot- and
cold-finished bars of stainless steel, including
rounds, squares, and hexagons, and hot-rolled
or extruded shapes such as angles, tees, and
channels for use in boiler and pressure vessel

construction.

1.1 BERRAERS T4 A s ) 2R R T R R v
AR, BRI N . TR AN AR,
DU AEL B I A, s THRANAIAE S o

NOTE 1—There are standards covering high nickel,
chromium, austenitic corrosion, and heat-resisting
alloy materials. These standards are under the
jurisdiction of ASTM Subcommittee B02.07 and may
be found in Annual Book of ASTM Standards, Vol
02.04.

R — S T T i 4% S ICAARE TloRT i
S EL. XEebRUEE TASTM /NMAZ 143B02.0757 %, FEfiE
TEASTM FRiEEEF)02.04 50 I 431

1.2 The values stated in either SI units or
inch-pound units are to be regarded separately
as standard. 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.

1.2 ST L5 o e 6 S
B BRI, PO BR RIS 25
S, BEAYIERA . WP AL FE A
AT

1.3 Unless the order specifies the applicable
“M” specification designation, the material
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shall be furnished to the inch-pound units.

1.3 BRART B EFRE “M” HIEAL, R EE SRR
) EE R A B

2. Referenced Documents

2. 5 FHPr#E

2.1 ASTM Standards:

2.1 ASTMAmif:

A 262 Practices for Detecting Susceptibility to
Intergranular Attack in Austenitic Stainless
Steels

A 262 PRI FARANER A i (8] 42 P AU 15

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

A 370 AN S IR U BERR 1l VR AT E X

A 484/A 484M Specification for General
Requirements for Stainless Steel Bars, Billets,
and Forgings

A 484/A 484M ANHANFER . BB RIS (1) — e 22
kK

A 751 Test Methods, Practices, and
Terminology for Chemical Analysis of Steel
Products

A 75T AT AR AL S BT ISR TV R VEATAR

W

E 112 Test Methods for Determining Average
Grain Size

E 112 P51 24 oL Rk 96 ik

E 527 Practice for Numbering Metals and
Alloys in the Unified Numbering System
(UNS)

E 527 &AM a5 7 (UNS)

2.2 SAE Document:

2.2 SAE Cff

SAE J 1086 Recommended Practice for
Numbering Metals and Alloys

SAE J 1086 4z )@ M4 4 g ' 4 457 J7 v

3. General Requirements

3. —fREk

3.1 The following requirements for orders for
material furnished under this specification
shall conform to the applicable requirements
of the current edition of Specification A 484/A
484M.

3.0 WRAEAKRET STIAPRIT B A RR 0 25K
FEMRFT M ATRRAR KA 484/A 484MBRHE( 0] 471
3.1.1 Definitions,

301 5E X

3.1.2 General requirements for delivery,

3.2 Tk

3.1.3 Ordering information,

3.1.3 iIHER

3.1.4 Process,
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3.1.4 HFF

3.1.5 Special tests,

3.1.5 FREREE

3.1.6 Heat treatment,

3.1.6 b

3.1.7 Dimensions and permissible variations,

3.1.7 PR £

3.1.8 Workmanship, finish, and appearance,

318 MIT T 2. RIEHERMAN,

3.1.9 Number of tests/test methods,

3.1.9 WK/ A Y

3.1.10 Specimen preparation,

3.1.10 RFEHI4

3.1.11 Retreatment,

3.1.11 EabH,

3.1.12 Inspection,

3.1.12 5%,

3.1.13 Rejection and rehearing,

3.1.13 SRR

3.1.14 Material test report,

3.1.14 FRHIR H

3.1.15 Certification, and

3.1.15 SHEUET,

3.1.16 Packaging, marking, and loading.

3.1.16 3%, FRicAIAESE.

4. Other Requirements

4. HEEXK

4.1 In addition to the requirements of this
specification, all requirements of the current
editions of Specification A 484/A 484M shall
apply. Failure to comply with the general
requirements of Specification A 484/A 484M
constitutes nonconformance with this

specification.

4.1 BRAAREESR Z 4h, HHTRASIIA 484/A
ARAMARUE I T BRI A . AT RRAEA 484/A
ARAMI1)— B R & R T H AR FR A —3

5. Chemical Composition

5. sy

5.1 Chemical composition shall be reported to
the purchaser, or his representative, and shall
conform to the requirements specified in
Table 1.

5.1 AR AR 4 5 P BHARER, TR R T
FRE I ER.

5.2 When a product analysis is performed or
requested by the purchaser, the tolerance
limits as described in Specification A 484/A
484M apply unless Supplementary
Requirement S3 is invoked.

5.2 BT E T BRI T s AT, NS AR
TEA 484/A 484M BTk (WA B Al 2=, (EL 8 B o 22
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TABLE 1 Chemical Requirements
£ 1 AERSTER

UNS Composition, % > (4, %)

De#%? Type Man- | Phos- Moly- c

-n_on“ £ 700 Carbon horus Sulfur| Silicon Chromium Nickel | Nitrogen b dem;m Other Elements”

UNSHE, ik ganese | phot fifit 133 ., e & R

5 i i Hs i1
Austenitic Grades (% FC{EM 5480

NO08367| 0.030 2.00 0.040] 0.030 1.00 20.0-22.0] 23.5-25.5] 0.18-0.25| 6.0-7.0 Cu (§f) 0.75

520161 Lo 0.15 40-60] 0.045| 0.030| 3.0-4.0| 15.0-18.0] 4.0-6.0 | 0.08-0.20] S .

$20910| XM-19 0.06 40-6.0| 0.045] 0.030 1.00 20.5-23.5| 11.5-13.5| 0.20-0.40] 1.50-3.00] Cb (%) 0.10-0.30
V0.10-0.30

S21600| XM-17 0.08 7.5-9.0 | 0.045] 0.030 1.00 17.5-20.5| 5.0-7.0 | 0.25-0.50] 2.00-3.00

S$21603| XM-18 0.03 7.5-9.0 | 0.045] 0.030 1.00 17.5-20.5] 5.0-7.0 | 0.25-0.50] 2.00-3.00

$21800 0.10 7.0-90 | 0.060| 0.030| 3.5-4.5 | 16.0-18.0] 8.0-9.0 | 0.08-0.18|

S$21904| XM-11 0.04 8.0-10.0| 0.045] 0.030 1.00 19.0-21.5] 5.5-7.5 | 0.15-0.40

$24000| XM-29 0.08 11.5-14.3] 0.060| 0.030 1.00 17.0-19.0] 2.3-3.7 | 0.20-0.40

S30200| 302 0.15 2.00 0.045] 0.030 1.00 17.0-19.0| 8.0-10.0 0.10

S30400| 304 0.08° 200 | 0045| 0030| 100 |180-200| 8.0-105

S30403| 304L 0.030 2.00 0.045] 0.030 1.00 18.0-20.0| 8.0-12.0

$30409| 304H | 0.04-0.10f 200 | 0.045| 0030| 100 |[18.0-200| 8.0-105

S30451] 304N 0.08 2.00 0.045] 0.030 1.00 18.0-20.0| 8.0-12.0] 0.10-0.16

$30453| 304LN| 0.030 200 | 0.045|0.030| 100 |180-200| 80-11.0]0.10-0.16] ...

S30600 0.018 2.00 0.020] 0.020| 3.7-43 | 17.0-18.5| 14.0-155 . 0.20 Cu0.50

S30815 0.05-0.10 0.80 0.040| 0.030|1.40-2.00] 20.0-22.0] 10.0-12.0] 0.14-0.20 Ce (%) 0.03-0.08

S30908| 309S 0.08 2.00 0.045] 0.030 1.00 22.0-24.0] 12.0-15.0

S$30909| 309H | 0.04-0.10 2.00 0.045] 0.030 1.00 22.0-24.0] 12.0-15.0 -

$30940| 309Cb 0.08 2.00 0.045] 0.030 1.00 22.0-24.0] 12.0-16.0 Cb 10xC-1.10

$30880| ER308° 0.08 1.00-2.50¢ 0.030| 0.030]0.25-0.60] 19.5-22.0] 9.0-11.0

$31008| 3108 0.08 200 | 0045| 0030| 100 |240-260]19.0-220

S$31009| 310H | 0.04-0.10 2.00 0.045] 0.030 1.00 24.0-26.0] 19.0-22.0 o

$31040| 310Cb| 0.08 200 | 0045| 0030| 100 |240-260]|19.0-220[ ... Cb 10xC-1.10

S31254 0.020 1.00 0.030] 0.010 0.80 19.5-20.5] 17.5-18.5] 0.18-0.22| 6.0-6.5 Cu 0.50-1.00

S31600| 316 0.08C 200 | 0045| 0030| 100 |160-18.0]10.0-140 2.00-3.00

S31603| 316L 0.030 2.00 0.045] 0.030 1.00 16.0-18.0| 10.0-14.0 2.00-3.00

$31609| 316H | 0.04-0.10f 200 | 0045|0030| 100 [160-180|10.0-140[ ... |2.00-3.00

S31635| 316T1 0.08 2.00 0.045] 0.030 1.00 16.0-18.0] 10.0-14.0 0.10 2.00-3.00] Ti (&) 5x(C+N)-0.70

S31640| 316Cb| 0.08 200 | 0045| 0030| 100 |160-180|100-140] o0.10 |2.00-3.00 Cb 103C-1.10

$31651| 316N 0.08 200 | 0045| 0030| 100 | 16.0-18.0|10.0-14.0f0.10-0.16] 2.00-3.00

$31653| 316LN| 0.030 200 | 0045| 0030| 100 |16.0-180|10.0-14.0f0.10-0.16] 2.00-3.00

$31700| 317 0.08 200 | 0045| 0030| 100 |180-200]11.0-150 3.040

$31725 0.030 200 | 0045|0030 100 |180-200]135-175 o020 40-5.0

$31726 0.030 200 | 0045|0030 100 |17.0-200|145-17.5|0.10-020] 4.0-5.0

$31727 0.030 1.00 | 0.030] 0.030| 100 |17.5-19.0|14.5-165[0.15-021] 3845 Cu28-40

$32050 0.030 150 | 0.035] 0.020f 1.00 |[22.0-240|20.0-230[021-032] 6068 Cu 0.40

$32053 0.030 1.00 0.030] 0.010 1.00 22.0-24.0] 24.0-26.0] 0.17-0.22| 5.0-6.0

$32100| 321 0.08F 200 | 0045|0030| 100 |17.0-19.0| 9.0-12.0 Ti 5%(C+N)-0.70°

$32109| 321H | 0.04-0.10f 200 | 0.045|0030| 100 [17.0-19.0] 9.0-120 Ti 4x(C+N)-0.70°

$32615 0.07 200 | 0045| 0.030| 4860 | 165-195|19.0-220 ... |0.30-150 Cu 1.50-2.50

$32654 0020 | 2040 0030) 0.005| 050 |240-250]|21.0-230] 7.0-8.0 | 045055 Cu 0.30-0.60

$33228 0.04-008| 100 |o0020]0015| 030 |260-280|31.0-330 Cb 0.60-1.00
Ce 0.05-0.10
Al (8D 0.025
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UNS Composition, % B (i4r, %)
Designa
_tion™ 1\?(:7 Carbon Mao- | Phos- Sulfur| Silicon . Nickel | Nitrogen Moly- Other Elements-
owsfe| | m | EEEe PR | o | | Bdee R
B i it & it
S34565] . .. 0.030 5.0-7.0 |0.030]0.010]1.00 23.0-25.0] 16.0-18.0| 0.40-0.60 | 4.0-5.0 |Cb0.10
S34700| 347 ().()8E 2.00 0.045]0.030 ] 1.00 17.0-19.0] 9.0-12.0 | ... S Cb 10xC-1.10
S$34709] 347H | 0.04-0.10] 2.00 0.045] 0.030 | 1.00 17.0-19.0] 9.0-12.0 | ... . Cb 8xC-1.10
S$34800| 348 0.08% 2.00 0.045]0.030 ] 1.00 17.0-19.0] 9.0-12.0 | ... - (Cb+Ta) 10xC-1.10;
Ta (1) 0.10:
Co 020
$34809| 348H | 0.04-0.10] 2.00 0.045]0.030 ] 1.00 17.0-19.0) 9.0-12.0 | ... - (Cb + Ta) 8xC-1.10;
Co 0.20;
Ta0.10
S$35315] ... 0.04-0.08] 2.00 0.040 | 0.030 | 1.20-2.0( 24.0-26.0] 34.0-36.0] 0.12-0.18| . .. Ce 0.03-0.08
$38815] . .. 0.030 2.00 0.040 | 0.020 | 5.50-6.5({ 13.0-15.0] 15.0-17.0] ... 0.75-1.50] A10.30;
Cu 0.75-1.50
Austenitic-Ferritic Grades  ( # [G{A-2L 3 {64511
S31803] ... 0.030 2.00 0.030] 0.020 ] 1.00 21.0-23.0)45-6.5 |0.08-020]2.5-35 ..
S$32101] ... 0.040 4.0-6.0 |0.040]0.030|1.00 21.0-22.0] 1.35-1.70] 0.20-0.25| 0.10-0.80| Cu 0.10-0.80
$32202] ... 0.030 2.00 0.040] 0.010 | 1.00 21.5-24.0] 1.00-2.80] 0.18-0.26 | 0.45
$32205] ... 0.030 2.00 0.030] 0.020]1.00 22.0-23.0)45-65 |0.14-020]3.0-35 ..
$32506] . .. 0.030 1.00 0.040 | 0.015|0.90 24.0-26.0|55-72 |0.08-020]3.0-3.5 |W (i) 005-0.30
$32550] ... 0.04 1.50 0.040 | 0.030 | 1.00 24.0-27.0]45-65 |0.10-025]|29-39 |Cul.50-2.50
$32750] ... 0.030 1.20 0.035]0.020 | 0.80 24.0-26.006.0-80 |024-032]3.0-50 |Cu050
S$327604 . .. 0.030 1.00 0.030] 0.010 | 1.00 24.0-26.0] 6.0-8.0 |0.20-0.30]3.0-4.0 |Cu0.50-1.00;
W 0.50-1.00
$32906] . .. 0.030 0.80-1.5¢ 0.030 ] 0.030 | 0.50 28.0-30.0) 5.8-7.5 |0.30-0.40| 1.50-2.60|] Cu 0.80
$32050] ... 0.03 2.00 0.035] 0.010 | 0.60 26.0-29.0)3.5-52 |0.15-0.35] 1.00-2.50] . ..
S$39277] ... 0.025 0.80 0.025] 0.002 | 0.80 24.0-26.0] 6.5-8.0 |0.23-033|3.0-40 |Cu1.20-2.00
W 0.80-1.20
Ferritic Grades  ( §kZ kM 540
S40500] 405 0.08 1.00 0.040] 0.030 | 1.00 11.5-14.5] 0.50 S S A10.10-0.30
S43000] 430 0.12 1.00 0.040 ] 0.030 | 1.00 16.0-18.0) ... . S
S43035] 439 0.07 1.00 0.040 | 0.030 ] 1.00 17.0-19.0] 0.50 0.04 S Ti0.20 + 4 x(C+N)
-1.10;: A10.15
S44400] 444 0.025 1.00 0.040 | 0.030 ] 1.00 17.5-19.5] 1.00 0.035 1.75-2.50 (Ti+Cb) 0.20 + 4 x
(C+N)-0.80
$44627| XM-27| 0.010% 040 0.020] 0.020 | 0.40 25.0-27.5]0.50 0.015H 0.75-1.50] Cu 0.20;
Cb 0.05-0.20;
(Ni+Cu) 0.50
$44700] .. 0.010 0.30 0.025]0.020]0.20 28.0-30.00.15 0.020 3542 (C+N) 0.025;
Cu0.15
$44800] . .. 0.010 0.30 0.025]0.020|0.20 28.0-30.0] 2.00-2.50| 0.020 35-42 |(C+N)0.025;
Cu0.15
Martensitic Grades (%5 FC {4554
S40300] 403 0.15 1.00 0.040 | 0.030 | 0.50 11.5-13.0)...
$41000] 410 0.15 1.00 0.040] 0.030 | 1.00 11.5-135] ... S S L
S$41040] XM-30] 0.18 1.00 0.040 | 0.030 | 1.00 11.5-135] ... S o Cb 0.05-0.30
S41400| 414 0.15 1.00 0.040 | 0.030 ] 1.00 11.5-13.5] 1.25-2.50) . .. - ea
S41425] ... 0.05 0.50-1.0¢ 0.020 | 0.005 | 0.50 12.0-15.0) 4.0-7.0 ]0.06-0.12| 1.50-2.00] Cu 0.30
S41500] / 0.05 0.50-1.0¢ 0.030 | 0.030 | 0.60 11.5-14.0] 3.5-55 S 0.50-1.00] ...
S43100] 431 0.20 1.00 0.040] 0.030 | 1.00 15.0-17.0] 1.25-2.50] . ..

4 New designations established in accordance with Practice E 527 and SAE J 1086 published jointly by ASTM and
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SAE. See ASTM DS-56C, available from ASTM Headquarters.

A—HC S AT ASTM FISAE JLRIHIEIK E 527 F1 SAE T 1086, 2 WLASTM M kAl ASTM
DS-56C,

B Maximum unless otherwise indicated.
B—ERAESATAE, AR L K
€ Except as required for specific alloy type, molybdenum, titanium, nickel, cobalt, tantalum, nitrogen, and copper

need not be reported but shall not be present in other than residual amounts, the intent being to prohibit

substitution of one alloy type for another due to absence of control of the above named elements in certain alloys.

C— BRHFEGEM T gEsRkor, M. B B i B BEAARE S AREAARBTRAE, AlE
B 1E h AR B 1 3 T s B I AR NS 5 O o — Tl

D American Welding Society designation.

D— SREEBSAS

E'See Supplementary Requirement S1.

E— LA 8 23K ST

T Nitrogen content is to be reported for this grade.

P A R

Co4Cr+33x %Mo+ 16 x% N = 40.

G—%Cr+3.3 X%Mo+16 X %N =40.

H Pproduct analysis tolerance over the maximum limit for carbon and nitrogen to be 0.002 %.

H—35 i 53 A1 i 22 Fe VR A U I B R PR AE.0.002%..

"Wrought version of CA6NM.

I—4#H FLCA6NM

5.3 Methods and practices relating to chemical in accordance with Test Methods, Practices,
analysis required by this specification shall be and Terminology A 751.
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5.3 A9 SRAKRUE A5 BT (10 7 V1 AR N AN A
751 MAKT7 v AN FIATE — 2.

6. Grain Size for Austenitic Grades

6. B ECAREN H) SRR

6.1 All austenitic grades shall be tested for
average grain size by Test Methods E 112.

6.1 P B GAREN NAZE 1120088 7 1 35

R

6.2 The H grades shall conform to an average

grain size as follows:
6.2 HERE 1B RIS NLAT 5 0 T 245K

6.2.1 ASTM No. 6 or coarser for Types 304H,
309H, 310H, and 316H,

6.2.1 304H, 309H, 310HA1316H——ASTMARUEIK]6
2l R,

6.2.2 ASTM No. 7 or coarser for Types 321H,
347H, and 348H.

6.2.2 321H, 347HH1348H——ASTMAFRHE 1174 5% B
HH

6.3 For S32615, the grain size as determined
in accordance with Test Methods E 112,
comparison method, Plate 11, shall be No. 3

or finer.

6.3 XH5S32615, MRPRRILIVEE 112 MY
s BER TLBTINGE () SR B B A 3Rl sE 4

6.4 Supplementary Requirement S1 shall be
invoked when non—H grade austenitic
stainless steels are ordered for ASME Code
applications for service above 1000°F
[540°C].

6.4 AEHZERS 11 B AR 9 ASME LY 7F
1000°F [540°C3ff & DL Al FH A RE T T 30 B by
R B I 25k S 1.

7. Mechanical Properties Requirements

7. HUARPERE IR

7.1 The material shall conform to the
mechanical property requirements specified in
Table 2 for the grade ordered. At least one
room-temperature test shall be performed by
the manufacturer on a sample from at least

one bar or shape from each lot of material.

7.0 T BRERR G IR N AT 2 BT R E KU
PEREZESK . A7 0 RS R 22 20 I — AR A A Bl Y
AR AT 22 D AT — IR R IR

7.2 The yield strength shall be determined by
the offset (0.2 %) method as prescribed in Test
Methods and Definitions A 370.

7.2 J AR NARYE GBS IEATE SCA 370) Brid
(110.2%5k RAAFELFATIE -

7.3 Martensitic material supplied in the
annealed condition shall be capable of
meeting the hardened and tempered
mechanical properties when heat treated.

7.3 LR JCIRATRAE 1 5 AR BEIA 2 FA AL B
I (RI RS e ] SRS i P B U P RE -

7.4 Hardness measurements, when required,
shall be made at a location midway between
the surface and the center of the cross section.

7.4 QURESRAFEIN R, USRI (12 T A
a2 [ TR AL HEAT IS o

7.5 Martensitic grades shall be capable of
meeting the hardness requirements after heat
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treating as specified in Table 3.

TABLE 2 Mechanical Property Requirements

F#2 HUAIEEEE R
Tensile . . )
Strength, YleldA . I?I(;r)gat;gn Reduction| Brinell
UNS min, ksi | Strength®mi | in2in. [0 17 o f Hardne
L Type Condition ’ n, ksi [MPa] | mm]or4D, | """ " |ss, max
Designation UNS N [MPa] i L min, %" -,| ",
we K& JEARAE A, & [min, % (23 K
RE REE, & Wi
o | TG Sommysg| WEECK (g g
* [k e ) 4D) FEfdE N % X
Austenitic Grades (3 [ {Fi§ 540
N08367 annealed iBX 95 [655] 45[310] 30 241
$20161 .nn annealed Bk 125 [860] 50 [345] 40 40 311
§20910 XM-19 annealed EX 100 [690] 55 [380] 35 55 293
Up to 2 in. [50.8 mmy], incl hot-rolled #4 135[930] 105 [725] 20 50
=2%+[50.8mm)]
Over 2 to 3 in. [50.8 to 76.2 hot-rolled #t4, 115 [795] 75[515] 25 50
mm), incl >2-3%+}
(50.8~76.2mm)
Over 3 to 8 in. [76.2 to 203.2 hot-rolled #.4,, 100 [690] 60 [415] 30 50
mm], incl
>3~8%} (76.2~203.2mm)
Up to 112 in. [38.1 mm], incl strain-hardened | 145 [1000] 125 [860] 12 40
= 1123} [38.1 mm] R AL
. 120 [825] 105 [725] 15 45
Over 112 tc:nZ"1‘/]4 il:ll(.:I[38.1 to 57.2 strain-hardened
> 112~ 214%~f [38.1 ~57.2mm] R
$21600, $21603 | XM-17, XM-18 annealed Bk 90 [620] 50 [345] 40 50 212
$21800 annealed iBX 95 [655] 50 [345] 35 55 241
$21904 XM-11 annealed iBX 90 [620] 50 [345] 45 60
$24000 XM-29 annealed B 100 [690] 55 [380] 30 50
=9 E
30200, $30400, annealed JBX 75 [515] 30 [205] 30 40
$30409, $30453,
$30880, $30908,
$30909, $30940,
§31008, $31009, {302, 304, 304H, 304LN, ER308°,
$31040, $31600, |309S, 309H, 309Cb, 3108, 310H,
§31609, $31635, |310Cb, 316, 316H,316Ti, 316Cb,
§31640, $31653, [316LN, 317, 321, 321H, 347, 347H,
§$31700, 32100, 348, 348H
§32109, $34700,
§$34709, $34800,
$34809, $30403,
$31603
strain-hardened F
85 [585] 30 60
316, 316L,304, 304L level 1 f3E-fifk, 1 (5851 65 [450]
strain-%rdened
95 [655 75 [515 25 40
2in. and under =23~} level 2 [3E-FfL, 2 (653] (13
%
Over 2 to 212 in. [50.8 to 63.5 strain-hardened | 90 [620] 65 [450] 30 401 ...
mm], incl. level 2 2L, 2
>2~212%~}[50.8~63.5 mm] &
Over 212 to 3 in. [63.5 to 76.2 strain-hardened | 80 [550] 55 [380] 30 40
mm], incl level 2 V3L, 2
>212~3%~}[63.5~76.2 mm] &
$30403, $31603 | 304L, 316L annealed Bk 70 [485] 25[170] 30 40
$30451, $31651 | 304N, 316N annealed Bk 80 [550] 35 [240] 30 40
$30600 annealed iBX 78 [540] 35 [240] 40
$30815 annealed Ek 87 [600] 45[310] 40 50
$31254 annealed EX 95 [655] 44 [305] 35 50
§31725 annealed EX 75 [515] 30 [205] 40
$31726 annealed EX 80 [550] 35 [240] 40
S31727 annealed EX 80 [550] 36 [245] 35 217
$32050 annealed iBX 98 [675] 48 [330] 40
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Tensile . El . .
Strength, Vield . or.\gatlon Reduction| Brinell
UNS i, ksi Strength,min,| in2in. [50 of Area Hardne
. . Type Condition ’ ksi [MPa] | mm]or4D,| " ac | ss, max
Designation UNS . [MPa] #t S min, %2 €|
wne K& ‘ JERIERE, #&|min, % (23 Esed
RE L P : W T
TR A, FEIFT| ~H[50mm] R = & B, &
) [k ] 4D) FEfdE e % X
$32053 annealed iBX 93 [640] 43 [295] 40 e 217
$32615 annealed Bk 80 [550] 32 [220] 25 40 e n
$32654 annealed iBX 109 [750] 62 [430] 40 40 250
S$33228 annealed EX 73 [500] 27 [185] 30 - e n
$34565 annealed Bk 115 [795] 60 [415] 35 40 230
§35315 annealed iBX 94 [650] 39 [270] 40
$38815 annealed Bk 78 [540] 37 [255] 30
Austenitic-Ferritic Grades
$31803 annealed iBX 90 [620] 65 [450] 25 290
S32101 annealed iBX 94 [650] 65 [450] 30 290
$32202 annealed iBX 94 [650] 65 [450] 30 290
§32205 annealed EX 95 [655] 65 [450] 25 290
$32506 annealed EX 90 [620] 65 [450] 18 302
$32550 annealed B 110 [760] 80 [550] 15 297
$32750 2 in. and under over 2 in. =2 annealed IEJ( 116 [800] e 80 [550] G 15 310
¥t annealed Bk 110 [760] 75[515] 15 310
$32760 annealed iBX 109 [750] 80 [550] 25 300
$32906 annealed iBX 109 [750] 80 [550] 25 310
$32950 annealed EX 100 [690] 70 [485] 15 . 297
$39277 annealed Bk 118 [820] 85 [585] 25 50 293
Ferritic Grades
$40500 405 annealed Bk 60 [415] 25[170] 20 45 207
$43000, S43035 | 430, 439 annealed Bk 70 [485] 40 [275] 20" 45" 192
S44627 XM-27 annealed iBX 65 [450] 40 [275] 45" 217
S44401 annealed iBX 60 [415] 45[310] 20' 45! 217
$44700 annealed EX 70 [485] 55 [380] 20 40
$44800 annealed iE:X 70 [485] 55 [380] 20 40
Martensitic Grades
$40300, $41000 | 403, 410 annealed B 70 [485] 40 [275] 20' 45' 223
1 70 [485] 40 [275] 20' 45' 223
2 110[760] | 85[585] 15 45 269
3 130[895] [100[690] |12 35 331
$41400 414 tempered [8]k 115 [795] 90 [620] 15 45 321
$41425 tempered [6]k 120 [825] 95 [655] 15 45 321
$41500 normalized and | 11517951 | 90 [620] 15 45 293
tempered IF ek
$43100 4317 annealed Bk .. e 277
tempered A% 115[795] | 90[620] 15 45 321
$41040 XM-30 annealed iBX 70 [485] 40 [275] 13" 45" 235
quenched and 125 [860] 100 [690] 13 45 302
tempered # e K

A See Section 7.

A—ILEETH

B Reduction of area does not apply on flat bars 3/16 in. [4.80 mm] and under in thickness, as this determination is

not generally made in this product size.

B— W7 [ Wi 445 % AN T 0] )R <3/16[4.80 mm ][RI 4N, —FAS KX R (1)

H

=]

H

R

Py

PEIRUE o
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C The material shall be capable of meeting the required reduction of area where listed, but actual measurement and

reporting of the reduction of area are not required unless specified in the purchase order.

C—ANAA I R 12 1 i 41 2SR I W T Wi 4 4, (FL S B Ee A F TET A 4 A R REANPE K, R B A7 K

D American Welding Society designation.

D—REZ S

E Tensile strength 70 ksi [485 MPa] min permitted for extruded shapes.

E—XT-455 s BUM s hihyam B o 70 ksi [485 MPay.

F For bars greater than 2 in. [51 mml], a cross section, 60 ksi [415 MPa] min, shall be permitted.

F—6F TR IR T29551 ST mm] ) #84,  SRiFd/Neftk 460 ksi [415 MPa].

G For sections over 2 in. [50 mm] in thickness, the minimum tensile strength shall be 106 ksi [730 MPa]; the
minimum yield strength shall be 75 ksi [515 MPa].

G—X T B 29~  [SOmm (WAL I, dse /NPTy s 5 8% 24 106 ksi [730 MPa];  dpe/I i AR 9% A 75 ksi [S15
MPal].

H Elongation in 2 in. or 50 mm of 12 % min and reduction of area of 35 % min permitted for cold-finished bars.

H SHFA TR, SV NEMER QFESFSOmmIFREE) by 12% 5 N TS R b 35%.

I Elongation in 2 in. of 12 % min and reduction of area of 35 % min permitted for cold-drawn or cold-rolled bars.

IO TAREA LA, RVFINMEMA (QUETAREED A 12% s /N T A % 4 35%.

J Annealed bars shall be capable of meeting the tempered condition requirements when heat treated.

J ZRIR KKIHEAA Y BEIE I AR BE BRI [M] JCIR .

10



INTERNATIONAL

ASTM A 479/A 479M - 08

7.5 Hh AR RS N BEAE B3 F R I AL RS 1)

TR .

TABLE 3 Response To Heat Treatment
R Heat Treatment Hardness HRC,
Type 5 Quenchant
- Temperature” °F (°C), min K min
0 . 2 .
’ P IR JEOF (°C) it/ ‘ B, HRC, di/)
403 1750 [955] Air FH5 35
410 1750 [955] Air  7BH 35
414 1750 [955] oil 42
8. Corrosion Testing 10. F=fbRid

8. JEHhiRL

8.1 Austenitic stainless steels solution
annealed by the alternative method shall be
tested and pass the intergranular corrosion test
requirements described in S2.

8.1 WIIEFE S VEREAT AR K 1) B A ANER AN N
B I 1 S2 BT I it JE8 Pk 6 K

9. Certification

9. GIRIEP

9.1 The material manufacturer’s certificate of
compliance certifying that the material was
manufactured and tested in accordance with
this specification, together with a report of the
results required by this specification and the
purchase order, shall be furnished at the time
of shipment. The certification shall be
positively relatable to the lot of material
represented.

9.1 MBI B (IR BR IR BT A UE A5 N A bR v
A= AU — 20, BLRASFRHERITT B 2R AT 1Y
A SISy VR R 5 P Y TR IVASE LIPS
(IR R RS 45 45

10. Product Marking

1

10.1 In addition to the marking requirements
of Specification A 484/A 484M, materials that
have been heat treated or have been strain
hardened shall be identified by placement of
the following symbols after the grade

designation:

10.1 [RHR7EA 484/A 484M [HFmicEEskAN, T
TR TR B AR B (R LI A R 44 BRI TS
TR FRIE:

10.1.1 Austenitic Grades:

10.1.1 B8 [GAAREN

10.1.1.1 All grades in the annealed
condition—A,

10.1.1.1 BB SRS 5 —A

10.1.1.2 Strain hardened Type 316, Level
1—SI1,

10.1.1.2 JE5316/\ N AREAL, 144——SI

10.1.1.3 Strain hardened Type 316, Level
2—S2,
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10.1.1.3 RR5316/( NARAELL, 24F——S2
10.1.1.4 Hot-rolled Type XM-19—H,
10.1.1.4 JE5XM-1911#%—H

10.1.1.5 Strain hardened Type XM-19—S,
10.1.1.5 -5 XM-19/f WA ——H
10.1.1.6 Material meeting Supplementary
Requirement SI—ELT (unnecessary for H

grades).

10.1.1.6 FREE B IN 2R S1——ELT G- FHZE %
REL RN

10.1.1.7 In addition to all other marking
requirements of this specification, when S1 is
invoked, all grades in the direct quenched
condition shall be marked “D”.

10.1.1.7 BRASHRAEFT A7 H e bt 25k A6, ST,
BT B JOIRAS RS AR id “D”

10.1.2 Austenitic-Ferritic Grades—All grades
in the annealed condition—A.

1012 BEGU-R B BT TR SRS
ME—A

10.1.3 Ferritic Grades—All grades in the
annealed condition—A.

10.1.3 BREA S — PR JCRE I S —A

10.1.4 Martensitic Grades:

10.1.4 Z (AR5 44

10.1.4.1 All grades in the annealed
condition—A.

10.1.4.1 FrfiiRJCREM S —A

10.1.4.2 Types 403 and 410—COND 1,
COND 2, or COND 3 as appropriate for the
tempering temperature employed.

10.1.4.2 J#5403F1410——COND 1, COND 2, &}
COND 3, $&idi T F [nl i e

10.1.4.3 Type 414, S41500, and Type XM-30
tempered materials—T.

10.1.4.3 J#'5414, S41500H1XM-30[0] KA Fl—T

11. Keywords
11. REEF

11.1 austenitic stainless steel;
austenitic-ferritic duplex stainless steel;
ferritic stainless steel; martensitic stainless
steel; pressure-containing parts; pressure
vessel service; stainless steel bars; stainless
steel shapes; temperature service
applications—high

1.1 RECHWAEN; AR AR AE;
BREAAE; D IAAANEN, RIS ESE Tk
TIEAS B NGB s ANBIEAS ;s BT
L E

SUPPLEMENTARY REQUIREMENTS

*hIEER
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The following may be made requirements
when the purchaser specifies them to be

applicable.

At T, ArlE 2K

S1. Materials for High-Temperature
Service

S1. i T BAsR

S1.1 Unless an H grade has been ordered, this
supplementary requirement shall be specified
for ASME Code applications for service
above 1000°F [540°C].

S1.1 ARSI WHZR S, b AR BR JE S ASME
HYEAE1000°F [540°C L& LA LA A4 RHm g

S1.2 The user is permitted to use an austenitic
stainless steel as the corresponding H grade
when the material meets all requirements of
the H grade including chemistry, annealing
temperature, and grain size (see Section 6).

S1.2 MbPRLE BIHAME S H BT 2K, ARy
A RICREREAE CLH6T) , AVFE
LA AR Y A

S1.3 The user is permitted to use an L grade
austenitic stainless steel for service above
1000°F [540°C], subject to the applicable
allowable stress table of the ASME Code,
when the material meets all requirements of
this specification and the grain size is ASTM
No. 7 or coarser as determined in accordance
with Test Methods E 112. The grain size shall
be reported on a Certified Test Report.

S1.3 FVF4E1000°F [540°CTHLRE LA LA FILA R
W, 2 IET TASMEMUTE M VN i3, Ukl
ILBIAARUER BT 2k S5 ASTM E LI2JTHUE (¥
PR FE SN TR . R T AE AR R

13

H AR

S2. Corrosion Tests

S2. R

S2.1 Intergranular corrosion tests shall be
performed by the manufacturer on sensitized
specimens of Types 304L, 316L, 321, 347,
and 348, and for the other austenitic grades,
on specimens representative of the as-shipped
condition. All austenitic stainless steels shall
be capable of passing intergranular corrosion
tests in the as-shipped condition. Tests shall
be performed in accordance with Practice E of
Practices A 262.

S2.1 XFFRES304L, 316L, 321, 347H13484K, A7
T R BB A AT (o (] J Tt ik G, %) I i B
TGRS, VAR M BT R AT G . T
A B EARANVEAN RN e A2 R SIS Il Sk )
R EE . IRIE N AZEA 262 ARUEMIRAETT VL ERE
7.

S3. Product Analysis
S3. Eidh 7 HT

S3.1 An analysis shall be made by the
manufacturer on a sample from one bar in

each lot as defined in Specification A 484/A
484M. The analysis shall meet the
requirements of Table 1. In the event of failure,
the lot represented shall be rejected except that,
at the option of the manufacturer, each bar in
the lot may be tested for acceptance. Product
analysis tolerance provisions do not apply.

S3.1 /L7 RINALA 484/A 484M HrHE TR K MAE
UM — MR LI — MR T — IR BT A3
RNAFARIMBR . A5, HARRKK
PG, B A= ML, SHZHEEAM v A
ATIWORI o i 23 BTt 2 B3 AN T o
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S4. Material for High Cycle Fatigue Service
S4. WESRERIE 558 AL R

S4.1 The mechanical properties of bars
furnished in lengths under 20 ft [6 m] shall be
determined by testing one end of each bar.
Bars furnished in lengths of 20 ft [6 m] and
over shall be tested at each end.

Mlﬁ?%ﬁ J& <203 R [6 m]HAEM BRI
TR 1) i b A T R A o o R T
k&?m%ﬁﬁ@%%ﬂmﬁﬁt*% AT

S5. Material for Optimum Resistance to
Stress Corrosion Cracking

S5. FA B AR N 1 R R G RL

S5.1 This supplementary requirement is to be
referenced when austenitic stainless steels are
to be purchased with solution-annealing as the
final operation and with no subsequent cold
drawing permitted. Straightening is permitted
as a final operation to meet the straightness
requirements of Specification A 484/A 484M
unless specifically prohibited by the

purchaser.

S5.1 4T I LA R K AE b T O HAS o vr
AT AP0 B EARANEEAN, N 51T 2ok
RV IEAE Rt 5 TP oRIB BIARHEA 484/A 484M
Mg EEEEK, BRART 4R e A5 ] .

APPENDIX

B3x

(Non-mandatory Information)
RS IR
X1. RATIONALE REGARDING DEFINITION OF SOLUTION ANNEALING

X1, [E IR K E A S B AR 5K R

X1.1 It is generally recognized that austenitic
stainless steels are solution annealed by
heating to a temperature that dissolves (takes
into solution) chromium carbides and
quenching rapidly so that the chromium
carbides will not participate in the grain
boundaries, which could cause susceptibility
to intergranular corrosion in a critically
corrosive environment. Thus, solution
annealing also can be accomplished for
nonstabilized grades by taking advantage of
hot rolling temperatures (which always exceed
solution annealing temperature requirements),
maintaining hot rolling finishing temperatures
well above minimum solution annealing
requirements, and immediately quenching

integral with hot rolling. Stabilized grades

14

(with columbium or titanium added) cannot be
handled this way, since they would become
destabilized due to columbium or titanium
carbide solution, without subsequent

reheating.

X113 A Ay B CCAAAN AN (19 [ 0 = Tm i fn
%ﬁ%@%(&ﬁwww>%%%%%mxﬁ%ﬁ
VR, AT AR FUE BRI n] RS (0] Ja = AR
ﬂwm%%w%EﬁﬁLAﬁﬁ BRI, IR K

IR PAELIR S UM 0 e o ¥ ok
MMEE$>N¢%E%5%%ﬁﬁ,%H%Hﬁ
PGt P 7 43 M v T I AR e VAR K SRR, A
HELI IR SE R K. FaE S OmBBEER) AR
FEANTvE, A IS5 B J5 ANEAT F gt
B T He R B AL M) A T AR 1 AN FE

X1.2 For Boiler Code applications involving

temperatures at which optimum resistance to
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creep is desired, the larger grain size of elevated temperature applications, special
material solution annealed by reheating is marking has been added for material that
generally desired. For that reason, a minimum meets the requirements of Supplementary
grain size has been required of the H grades Requirement S1.
(created for optimum elevated temperature
properties), and a mandatory grain size test X1.3 it fedHo O th T B 20 TR 4l SRR, ) Tl g
and report has been added for the non—-H i A, AT D Fe SRS TR SR R AL 58 s
grades so that the information is available for PRFRIL o

those desiring to reclassify a non—H grade to

H grade. X1.4 A mandatory test for susceptibility to
intergranular corrosion has been added for

X120 T b b P B4 10 il 5 S SR AT e A4 material solution annealed by the alternative

IGAR RS, — MR Z T T IR R AT I IR method so that a history of data can be

KATIR SR o BETIXAN G, HEER S (% accumulated, as has been done in the past for

NASJERCINTERREDIE B b PR MINERY A SR SR oY material solution annealed by reheating.

ARHSE RS AN — AN SR R R B AR

M 2 2 3 ) A e 5 R IF H R 3 X1.4 05 n LR VA AT [ R K KRR N T

AHNHZERLY . AN DR () it 1] P RBURR B R, AT A K A
ARG R, BRI 25 OO0 FEINARGEEA T [V IR K 11
X1.3 To satisfy the concerns of inadvertent MR .

assignment of fine grained material to

SUMMARY OF CHANGES

BUHE

Committee AO1 has identified the location of selected changes to this standard since the last issue
(A 479/A 479M — 06a) that may impact the use of this standard. (Approved October 1, 2008.)

By LR A (A 479/A 479M-06a) W] BERZ I ASARAE L] (2008-10-1EHEL IR , AOIR RS ESR
Yesg AR UE VB D50 43«
(1) R IFZR2 P b 5 83220
(1) New grade S32202 added to Table 1 and
Table 2.
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