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Standard Specification for

Used in USDOE-NE standards

Seamless Ferritic and Austenitic Alloy-Steel Boiler,
Superheater, and Heat-Exchanger Tubes’

This standard is issued under the fixed designation A213/A213M; 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 (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Scope*

1.1 This specification? covers seamless ferritic and auste-
nitic steel boiler, superheater, and heat-exchanger tubes, des-
ignated Grades TS, TP304, etc. These steels are listed in Tables
1 and 2.

1.2 Grades containing the letter, H, in their designation,
have requirements different from those of similar grades not
containing the letter, H. These different requirements provide
higher creep-rupture strength than normally achievable in
similar grades without these different requirements.

1.3 The tubing sizes and thicknesses usually furnished to
this specification are '3 in. [3.2 mm] in inside diameter to 5 in.
[127 mm] in outside diameter and 0.015 to 0.500 in. [0.4 to
12.7 mm], inclusive, in minimum wall thickness or, if specified
in the order, average wall thickness. Tubing having other
diameters may be furnished, provided such tubes comply with
all other requirements of this specification.

1.4 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.

2. Referenced Documents
2.1 ASTM Standards:>

! This specification is under the jurisdiction of ASTM Committee A0l 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 March 15, 2017. Published March 2017. Originally
approved in 1939. Last previous edition approved in 2015 as A213/A213M-15c.
DOI: 10.1520/A0213_A0213M-17.

2 For ASME Boiler and Pressure Vessel Code applications see related Specifi-
cation SA-213 in Section II of that Code.

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.

A262 Practices for Detecting Susceptibility to Intergranular
Attack in Austenitic Stainless Steels

A941 Terminology Relating to Steel, Stainless Steel, Related
Alloys, and Ferroalloys

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

2.2 AWS Specifications®

A5.5/A5.5M Specification for Low-Alloy Steel Electrodes
for Shielded Metal Arc Welding

A5.23/A5.23M Specification for Low-Alloy Steel Elec-
trodes and Fluxes for Submerged Arc Welding

AS5.28/A5.28M Specification for Low-Alloy Steel Elec-
trodes for Gas Shielded Arc Welding

A5.29/A5.29M Low-Alloy Steel Electrodes for Flux Cored
Arc Welding

3. Terminology

3.1 Definitions—For definitions of terms used in this
specification, refer to Terminology A941.

4. Ordering Information

4.1 It shall be the responsibility of the purchaser to specify
all requirements that are necessary for products under this
specification. Such requirements to be considered include, but
are not limited to, the following:

4.1.1 Quantity (feet, metres, or number of lengths),

4.1.2 Name of material (seamless tubes),

4.1.3 Grade (Tables 1 and 2),

4.1.4 Condition (hot finished or cold finished),

4.1.5 Heat treatment type (Table 3).

4.1.6 Controlled structural characteristics (see 6.3),

4.1.7 Size (outside diameter and minimum wall thickness,
unless average wall thickness is specified),

4.1.8 Length (specific or random),

4.1.9 Hydrostatic Test or Nondestructive Electric Test (see
10.1),

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

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States


https://doi.org/10.1520/A0262
https://doi.org/10.1520/A0262
https://doi.org/10.1520/A0941
https://doi.org/10.1520/A0941
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/A1016_A1016M
https://doi.org/10.1520/E0112
http://www.astm.org/COMMIT/COMMITTEE/A01.htm
http://www.astm.org/COMMIT/SUBCOMMIT/A0110.htm
https://standards.iteh.ai/catalog/standards/sist/cafe8f07-6774-4757-b32f-fda48e7e93c5/astm-a213-a213m-17

Ay A213/A213M - 17

‘JusWwisje awWes sy} 1o} SeWeU aleuls)e ale (gD) WNIqunjo) PUB (gN) WNIQOIN Swie) 8yl
‘yodal s8] [eualew ay) uo pauodal aq ||eys sinsas Buise) ssaupley ay) pue 10| Juswieal} yeay Jad jonpoid jo sejdwes om) aq |[eys Aouanbaily 1sa] ssaupieH "1onpoid 8y} Jo Ssaundlyl-piw e pawlopad aq |leys Buisel
sseupiey -Buniedws; o1 Joud 1ng sinjesedwie) wooi 0} Buljood pue Buiziiusisne Jelje Se paulep ‘UONIPUOD Pausp.IeyY 8y} Ul AH G/ JO SSSUPJeY WNWIUIW B 8ABY |[BYS [BLSTBW 8] ‘WNWIUIW ONel SIY} JO naj| ul ‘AjeAneuIs)|y,,
"€'91 99S "XeW G0'0 JO JUSHUOD INYINS B YIM Z || PUE g1 Jopio o} sjgissiwiad st ) 4
"peniodel 1o paujwIelep &g 10U peau Juswale 8y} 1o} sisAleue pue ‘Juswelinbas ou s| eleyl ‘e|qel siyi ul seedde () sesdijje eieyp peredIpul I wnwiuiw 1o 8fuel SsjUN ‘WNWIXe

10012 0600 9000
l00IL O I-060 200 -0¥0°0 01'0-90°0 —€000°0 S20—8I0 OL'I-060 G'6-98 (01 40] 05°0-010 0100 0200 09'0-0€'0 €+0-600 190 16M L6L
100412
100 1L
04'1-0€°0 00}0 S00°0
no 05205} 200 —0¥0°0 0L'0—#0'0  —S000'0 0€0-SI'0090-S20 GS'IL—00L 050 050 0100 0200 040 71°0-20°0 (A4 15)] (4438
100 1Z
100 1L 200 0£0°0—-0€0°090°0—20°0 1000 G2'0-8L'0 090-0v'0 G’ LI—00} Gc'o S¥'0-G1°0 0100 0c0'0 0S§'0-0¢'0 €+0-80°0 09016M Sl
100 1Z 0400 9000
100 1L 00'¢-G'} 200 -0€0°0 60°0—-¥0°0 —k00'0 G2'0-S}'0 09'0—0€°0 G'6-9'8 (0)40] 0S50 0100 0c0'0 09'0-0€'0 €+0-200 09126M a6l
100 1Z 0400
100 1L 200 -0€0°0 01'0-90°0 G2'0-81°0 S0'+-S8°0 G'6-0'8 (0)40] 05°0-0C°0 0100 020’0 09'0-0€'0 ¥+0-200 10606 6L
08°'0—-05°0
no 0500 c00 G¥0'0-G10°0 200 05'0-S¢'0 0€0 0€'1-00'F 09°0-S¢'0 G200 0€0°0 0c'k-08'0 ZI'0—0}0 100 ke 9€L
0+'0-90°0 2000
1L 200 cl00 —G100'0 0€°0-0c0 OL'}-06'0 09¢c—0c'c S¥'0-G1°0 0100 0c0'0 04'0-0€'0 0F+'0-S0°0 9€20E€M el
09°¢
= N/L
090°0—500°0 9000
[ SL-SY'L 0€0°0 G100 80'0—¢0'0 —0L00'0 0€'0-02'0 0£'0-S0°'0 09206 ot'0 050 0100 0€0°0 09'0-0L'0 0+0-¥00 CLLOPM g€clL
€1'1-/8'0 09¢-06'} 050 G200 G200 09°0-0€'0 SH0-S00 0651eH ccl
90°'1—-08'0 S€'€-99¢C 00°+-050 G200 G200 09'0-0€'0 S+'0-S0°0 SPSIEN lel
S0 G2’ 1-08'0 SE'0-G1°0 G200 G200 19'0-0€'0 S2°0-S1°0 L¥02 I AN
S9°0-¥¥'0  GC'1-08°0 050 9200 G200 19°0-0€'0 S1°0-S0°0 C9GHIM gL
S9'0-v¥'0 05 +—00'} 00°'1-050 G200 G200 09'0-0€'0 S+'0-S0°0 L6SHIM ML
0L'1—06'0 00°0+—00'8 00'-582°0 G200 G200 09'0-0€°0 SO0 17606 61
040-0X¥y
[ S9'0-S¥'0  00'9-00'% 050 G200 G200 09'0-0€°0 cko SvehvM oG1
G9'0-S¥'0  00'9-00'% 00200} G200 G200 09°0-0€°0 S0 GG asL
§9'0-S¥'0  00'9-00'% 050 G200 G200 09°0-0€°0 S0 SPSIPA Gl
S9'0-v¥'0 18'0—0S°0 0€'0-0L'0 gS20'0 G200 19'0-0€'0 02'0—0L°0 LYSHIT el
sjuswa|3 wnip any snJ asau
J9410 uaysbun] wnuiwnpy usboniN  LWNIqoOIN uoiog -BUBA  wnuapgA|o  wniwoly) [EXBIN uodl(IS -Ing -oydsoyq  -ebuepy uoqied
% ‘uoiisodwo) uopeubiseq opeln
- SNN

1991s Aojly Mo 10} ¢ % ‘sHwil uonisodwio) [edlway) | 379VL


https://standards.iteh.ai/catalog/standards/sist/cafe8f07-6774-4757-b32f-fda48e7e93c5/astm-a213-a213m-17

Ay A213/A213M - 17

09205 M

002—00°} NO 09'0-G€°0 29-2¢S 0ve—0'te 0'se-0'€e 00°k 0200 S€0°0 00'—-00¢ 0€0°0 99¢1€S
00'+—05°0 ND 22'0-81°0 §'9-09 S8I-G'L} G'02-5'61 080 0L00 0€0°0 00’} 0200 YGCIES o
0L0°0—-+000 4
0£0°0-520°0
e7+90 G2'0-81°0 SC-00} 0'¥2-0'2e 0S0 0€0°0 000 00't 0+'0-S0°0 0901€S )
91’0010 00'€-00¢c 0'€2-0'}te 0'9¢-0'te 0ov'0 0€0°0 0200 00¢ G200 0S01€S NTONOLEdL
09'0—-02°0 G€'0-G1'0 02206} 0'92-0've 00'tL 0€0°0 S¥0°0 00¢ 01'0-%00 cv0les NAOHoledL
0 1-OX0} 0cc—06} 0'9¢-0't¢ 00°t 0€0°0 S¥0°0 00¢ 01'0-¥00 L70LES qOHOLEdL
O 1-Ox0} 0¢c—06} 0'92-0've 00'k 0€0°0 S¥0°0 00¢ 800 0701€S qooledLl
8000
—2000 9
§'€-G'¢ N0
0¢-0'} 00
0v—0'€ M 09'0-0¥'0 0€°0-02°0 §'92-G'€C §'€e-S’Ie ov'0 SL00 G200 090 0L'0-+¥0'0 SE01LES
0L0°0
—2000 g 020 0t'0—-01°0 G2'0-010 0c0} 0'9¢-0'€e 0'€2-5'61 00' 0€0°0 0€0°0 oG’} 0L0 G20lLes NAOOWOEdL
02206} 0'92-0'v¢ 00't 0€0°0 S¥0°0 00¢ 01'0-¥00 6001€S HOoledL
0206} 0'92-0'v¢ 00'k 0€0°0 S¥0°0 00¢ 800 8001€S soledl
0+0 0L0 02206} 0'9¢-0'te SO0 SL0°0 0200 00¢ 200 2001€S o
S00°0-100°0=9 08'0—-05°0 02°0-010 §91-SvL 0'€e-0'le 00'L 0€0°0 000 00¢ 01'0-€0°0 2v60ES
0L 1-OX0} 091-07¢h 0'¥2-0'ce 00' 0€0°0 S¥0°0 00¢C 01°0-¥00 1¥60€S qOH60Ed L
01" 1=0x0} 091-0¢h 0'¥e—0'ce 00't 0€0°0 S¥0°0 00¢ 800 0¥60€S q060€d.L
0¥'0-G2°0 2-90 091-0€} 0'92-0'€e 0.0 0€0°0 000 00¢C §200 §260€S NOWT60€d.L
0GL—07¢Ch 0'v¢-0¢e 00'k 0€0°0 S¥0°0 00¢ 01'0-¥00 6060€S H60ed L
0'SI-0¢Ch 0'v¥2-0'ce 00'k 0€0°0 S¥0°0 00¢ 800 8060€S S60€dL
80°0—€0°0 0 02'0-t10 0CI-00} 0'¢e—0'0C 00207’ 0€0°0 000 080 01°0-50°0 S180€S )
S'1-8°0 IV 091-G€} S6L-0°LL 0v-—2e 0€0°0 0€0°0 00¢ ¥2'0-910°0 S190€S o
91’0010 0'+-0'8 0°02-0'8} 00't 0€0°0 S¥0°0 00¢ aS€0°0 €5¥0€S NT¥0€dL
91’0010 0'+-0'8 0°02-0'81 00'k 0€0°0 S¥0°0 00¢ 80°0 1S¥0ES N0ed.L
0S¢
—0S¢ D
000
—100°0 g 39¢°0-0L'0  504°0-0F+0 0CI-06 S6L-G'LI 00°t 0L0°0 0100 00¢ ¥1°0-2£00 YEYOES )
g'€-G¢ D
‘0100
—1000 9
‘0€0°0
—€00°0 IV 09'0-0€°0 ¢+'0-50°0 S0I-G£ 0'6+-0°LL 0€0 0L00 000 00} €1°0-200 2er0eS o
0'+-0'8 0°02-0'81 00'k 0€0°0 S¥0°0 00¢ 0+'0-+0'0 60170€S H¥0edL
0208 0°02-0'8} 00'k 0€0°0 S¥0°0 00¢ aS€0°0 €0¥0€S Ir0edL
0'+-0'8 0°02-0'81 00'k 0€0°0 S¥0°0 00¢ 80°0 00¥0€S ¥0€dL
0S50 0'G62-0'2e SH-0'8 0'8-G'9 0L00 G200 00¢ 200 0045¢S o
0v'0-SL0 A
‘600°0
—€£00°0 g G2’ =62°0 02'1-08'0 0'+-06 091-0'v1 00°1-02°0 0€0°0 S¥0°0 0/-G'S S1'0-90°0 00S1es )
0€'0—0L'0 A 0€'0-01'0 0¥'0-02°0 0005t GEI-G'}I §'€2-G'0¢ 00't 0€0°0 S¥0°0 0'9-0t 900 01602S 61-INX
ferA] 09-0v% 0'6+-0°LL 00'L 0€0°0 0900 00+-52 SO0 00202S c0edLl
ferA] §'6-6'¢ 081091 00't 0€0°0 0900 §'/-G'S S0 00102S L0edL
sjuewei3 wnuey | ~WNIGOIN gusboiN wnuapgAloN  [9MOIN wniwolyn uool|IS inyng sni oseu uoque)
J8ylo T o ) ’ ’ w -oydsoyd -ebuepy uoneuBisaq apeln
uonisodwo) SNN

[991S SSB|UIL]S dN1Ia] PUE OIIUBISNY JO) % ‘SHWI uomsodwod [ediwayd g 31avL


https://standards.iteh.ai/catalog/standards/sist/cafe8f07-6774-4757-b32f-fda48e7e93c5/astm-a213-a213m-17

Ay A213/A213M - 17

ulw §'6€ ;o4

09°0-G1°0 IL
09°0-S1°0 IV
S0 NO 06e-00¢  0'€2-0'6l 00k G100 G500 05’k 0L0 0088ON 008
5.0 ND G2'0-81'0  00£-009 §G2-G€2 022-002 00'L 0€0°0 0v0°0 002 0€0°0 /9E80N 5
¥'1-9°0 ND 0'6-0¥ 0'v€-0'08 0'82-0'92 90 G100 G200 02 0200 62080N
¥'1-9°0 ND 0y-0€ 0'¥€-0'0¢ 0'82-0'92 o'l 0€0°0 0€0°0 052 0€0°0 82080N
00'7-00°€ ND w 00€-002 0'8e-02¢ 0'12-0'61 00'L GE00 Gv0°0 002 0200 02080N o0z Aoy
0€°0 IV
0G°1-52°0 ND 0G'k-62'0 0°ZI-0'SL  0GI-0€El G'9-G'G 020°0 0v0°0 002 0€0°0 G188€S
G8I-G'LL  06L-0LL 052-05"t 0€0°0 0€0°0 002 800 0018€S SL-INX
G20 nD
09°0-G10 IV 09°0-G1°0 0/6-02¢  062-0'G2 00'L GL00 Sv0°0 051 01'0-90°0 Gb0SES
0L0
el ‘02'0 00 H 0€l-0'6 061-0°Lk 00'L 0€0°0 G500 002 0L'0-+00 608YES H8vedl
0L0
el ‘02'0 00 o 0€l-0'6 0'61-0°Lk 00'L 0€0°0 Sv0°0 002 800 008¥€S 8vedL
406°0-020 010900 0€L-0'6 0610k 00k 0€0°0 Sv0°0 002 020°0-500°0 1S/vES N1LvEdL
Ok 1=0x8 0€L-0'6 061-0°Lk 00'L 0€0°0 G500 002 01'0-90°0 0LL¥ES O4H.PEdL
01" 1=0x8 0€L-0'6 0610k 00} 0€0°0 Sv0°0 002 0L'0-¥00 60.v€S H¥edL
09'2-0S'L M
05°0-02°0 A 050620  S20-0L0 0 L—00'8  002-0°Lk 00’} 0€0°0 0v0°0 002 500 S0.YES MLYEdL
OL"L=0X0L 0€L-0'6 0'02-0°Lk 00'L 0€0°0 Gv0°0 002 800 00¥€S /vedL
0L0 09°0-0%°0 06-0% 08l-09F 062-0¢€2 00} 0100 0€0°0 0.-0G 0€0°0 G9SYES °
5200 IV
‘010
-50°0 0 00°'1-09°0 0€e-0'le  0'82-0'92 0€0 G100 0200 00'} 80°0-0'0 822€€S >
052
-05°k NO 0G'-080 02206l  S6L-G9L 09-8¥ 0€0°0 Sv0°0 002 100 G192€S >
020
—-(N+0)¥ 02106 061L—0°Lk 00’} 0€0°0 G500 002 01000 6012€S Higedl
020
-(N+0)S 021-0'6 061L—0°Lk 00't 0€0°0 Sv0°0 002 800 0012€S 1eedl
ov'0 N0 2e0-12°0 89-09 0€2-002 0%2-022 00k 020°0 GE0°0 05’k 0€0°0 0502€S °
0'S-0v ND Sv0°0 0y—0€  S91-0GL  06L-0L} 00’} 0100 0v0°0 002 0€0°0 0€LIES 5
520 nD 02°0-01'0 06-0v  SZI-G€L  002-0LL 00'L 0€0°0 Gv0°0 002 €00 92.1€S NNTZLEdL
5.0 D 020 06-0%  SZI-G€L  002-08k 00k 0€0°0 Gv0°0 002 €00 Gelles W1ZLedL
0r-0c  0SL-0'LL 0'02-0'8} 00'L 0€0°0 Sv0°0 002 GE0'0 €0L1€S qLLedL
0v-0¢  0SL-0'LL 0°02-0'8k 00} 0€0°0 Sv0°0 002 80°0 00L1€S Liedl
91'0-0L'0 00€-002C 0€L-00+  08L-09 00'L 0€0°0 G500 002 4S€0°0 €591€S NI9LEdL
91'0-0L'0 00€-00C 0€L-00L  08L-09! 00} 0€0°0 G500 002 80°0 1591€S N9LEdL
0,0
-(N+92)
XS 0L'0 00'€-002 O0vI-00L  08L-09L G20 0€0°0 Sv0°0 002 80°0 GEILES 1oredl
00'6-002 OVI=0'kt 0'81-09k 00't 0€0°0 Sv0°0 002 01000 6091€S HoLedl
00'€-002 OvI—00L 08109l 00'L 0€0°0 Gv0°0 002 aS€0°0 €091€S 19LedL
00'€-002 OVI—00L  08L-09L 00’} 0€0°0 Sv0°0 002 800 0091€S 9ledL
0G°1-05°0 NO 0v'0-0€°0 08-G9 082092  0€2-502 050 0L00 0€0°0 00 0200 1/21€S s
8000
-¥00°0 9 09'0-0€°0 OV’ =00k  091-0%lL  09L-0l 0£°0-0€°0 G100 0€0°0 002-05'+  2L'0-80°0 2L21ES >
sjuswieg wniuey| ~WNIGOIN mcwmo:_z wnuapgAioN  192IN wniwoayn nyns sni eseu uoque)
18ylo o o ’ ’ ’ -oydsoyd -ebuepy uoneuBisaq apeln
uonisodwo) SNN

panupuoy ¢ 319vL


https://standards.iteh.ai/catalog/standards/sist/cafe8f07-6774-4757-b32f-fda48e7e93c5/astm-a213-a213m-17

Ay A213/A213M - 17

‘JusWa|d BWES 8y} 10} SBWIRU Bleuls)e 8ie (qQ)) wniquinjo) pue (gN) WNIGOIN Swisl 8yl,,

"%00" | UBY} 8I0W 10U PUE JUSJUOD UOGIBD 8Y] Sewl § UBY) SS8| 10U JO JUSIU0D B| + N UB 8ABY [[eys 0Z080N,y

"% 080 UeU} 8Jow jou pue (N+O)p + 02'0 UBU} SS8| JoU JuBju0D gN + I 9ABY [[eUS pirdl opelD,

Xew 00} = NO + IN 8AeY |[eYS vy dl 8pelD,,

XBW % 0g'} ‘Ul % G8'0 8 |[eYS 1L + IV,

"syuswiale palyoads Jaylo 8y} JO WNS 8yl snulw 00| Jo @oualayip Aq Ajleonawylle pauiwielep aq [eys uolj,

"%Q 1} | UBY} 810W JOU PUE JUSIUOD UOGIED 8y} S8WIl g UBY} SS8] 10U JO JUBJUOD B + N UB 8ABY [[BYS H8YEd L SpBID),,

"%Q}" | UBY} 810U 10U PUE JUSJUOD UOGIED 8y} SeWl O} UBY) SS8| JOU JO JUSIU0D Bl + QN UB 8ABY |[BYS 8YEd1 apelD,

‘JUSJUOD UOQJBO 8Y} SaWil} G| UBY) SS8| JOU JO JusjU0D N Ue 8ABY |[BYS N1/¥EdL 8pelo,

"JUSIUOD UOQIED 8y} SeWl] f UBY} 8I0W JOU PUB Sawl g UBY} SS8| 10U Jo (N 7 + 1) 8ABY |[BYS YEY0ES epeiD,

‘NI9LEdL PUB “191€dL ‘NTYOEL “TP0ELL SepeID Ul A1esseoau sI %0700 JO WNwiXew uogied & ‘paiinbal ase sessed Buimelp AuBw 818ym ‘Y1oq JO ‘S|lem Uiy} 10 J8jeWelp |[BWS J0-,
‘shojie esey} seynusp! Ajenbiun Jequinu NN 8yL “uoneubisep speif uowwoo ou si 81ey) ‘skojje esey) Jo4,

1eonpoud ey pue Jeseyaind syl usemieq jusweaibe Jo Jenew e aq |eys uabollN o} SISA[euUE Jo poylew aylg

‘paiodal Jo paulwIalep &g 10U Paau Juswale 8y} Jo} SISAeUB pue WNWIUIW ou S| aiay) ‘e|qe) Siy) ul Jeadde () sesdijje a1aypn "PaledIpUl S WNWIUIW Jo abuel B sssjun ‘WnWIXe,,

5 GE0'0 05'2-SL't v G6L-GLL 00°L 0€0°0 000 00} €00 00¥¥¥S rivdl
0S'+-05°0 NO G2'0-G10 0.-09 092-0v2 01206} 050 0100 0€0°0 002 0200 92680N
0S'1-08°0 ND 02'0-0+'0 0.-09 092-0v2  012-06L 050 0€0°0 S%0°0 00k 0200 G2680N
00200} NO 0L0 06-0% 082-0€2 0€2-06} 00k 0€0°0 0v0°0 002 0200 ¥0680N
ulw G'6€ ;o4
~09°0-G1L°0 IL
090610 IV

G0N0 0Ge-00¢  0°€2-06L 00} GL00 Sv0°0 05’k 01°0-90°0 L1880N
ulw G'6€ ;o4
09°0-G+0 L
09'0-G1°0 IV
620N 0'Ge-00¢  0°€2-0'6L 00k G100 Sv0°0 05t 01°0-50°0 01880N Ho08
Sjuswieg wnjuei | ~WNIqOIN guaboiN wnuapgAlop  |1942IN wniwoiy) nyng sni eseu uogien
SETe} o o : ‘ : -oydsoyd -ebuepy uoneuBisaq apein
uonisodwo) SNN

penupuoy ¢ 3149Vl


https://standards.iteh.ai/catalog/standards/sist/cafe8f07-6774-4757-b32f-fda48e7e93c5/astm-a213-a213m-17

Ay A213/A213M - 17

TABLE 3 Heat Treatment and Grain Size Requirements”

Austenitizing/

Subcritical Annealing

Solutioning/ .
UNS Y or Temperin ASTM
Grade Number Heat Treat Type Stabilizing Tempethureg{ Grain Size No.Z
Temperature, min or range °F [°C]
min or range °F [°C]
Ferritic Alloy Steels
T2 K11547 full or isothermal
anneal; or
normalize and
temper; or
subcritical anneal 1200 to 1350
[650 to 730]
T5 K41545 full or isothermal
anneal; or
normalize and 1250 [675]
temper
T5b K51545 full or isothermal
anneal; or
normalize and 1250 [675]
temper
T5¢ K41245 subcritical anneal air or furnace 1350 [730]¢
T9 S50400 full or isothermal
anneal; or
normalize and 1250 [675]
temper
T K11597 full or isothermal
anneal; or
normalize and 1200 [650]
temper
T12 K11562 full or isothermal
anneal; or
normalize and
temper; or
subcritical anneal 1200 to 1350
[650 to 730]
T17 K12047 full or isothermal
anneal; or
normalize and 1200 [650]
temper
T21 K31545 full or isothermal
anneal; or
normalize and 1250 [675]
temper
T22 K21590 full or isothermal
anneal; or
normalize and 1250 [675]
temper
T23 K40712 normalize and 1900-1975 1350-1470 [730-800]
temper [1040-1080]
T24 K30736 normalize and 1800-1870 b 1350-1420 [730-770]
temper [980-1020]
T36 K21001 normalize and 1650 [900] E 1100 [595]
temper
T91 K90901 normalize and 1900-1975 1350-1470 [730-800]
temper [1040-1080]
T92 K92460 normalize and 1900-1975 1350-1470 [730-800]
temper [1040-1080]
T115 K91060 normalize and 1920-2010 1380-1455
temper [1050-1100] [750-790]
T122 K91261 normalize and 1900-1975 1350-1470 [730-800]
temper [1040-1080]
T911 K91061 normalize and 1900-1975 b 1365-1435
temper [1040-1080] [740-780]
Austenitic Stainless Steels
TP201 S20100 solution treatment 1900 [1040]" water or other rapid cool
TP202 S20200 solution treatment 1900 [1040]7 water or other rapid cool
XM-19 S20910 solution treatment 1900 [1040]7 water or other rapid cool
S21500 solution treatment 1900 [1040]"¢ water or other rapid cool
S25700 solution treatment 1900 [1040]7 water or other rapid cool
TP304 S30400 solution treatment 1900 [1040]7 water or other rapid cool
TP304L S30403 solution treatment 1900 [1040]7 water or other rapid cool
TP304H S30409 solution treatment 1900 [1040] water or other rapid cool 7
S30432 solution treatment 2000 [1100]" water or other rapid cool
S30434 solution treatment 2120 [1160] water or other rapid cool
TP304N S30451 solution treatment 1900 [1040]7 water or other rapid cool
TP304LN S30453 solution treatment 1900 [1040]7 water or other rapid cool
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