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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 Nov. 1, 2015. Published November 2015. Originally
approved in 1939. Last previous edition approved in 2015 as A213/A213M-15b.
DOI: 10.1520/A0213_A0213M-15C.

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


http://dx.doi.org/10.1520/A0262
http://dx.doi.org/10.1520/A0262
http://dx.doi.org/10.1520/A0941
http://dx.doi.org/10.1520/A0941
http://dx.doi.org/10.1520/A1016_A1016M
http://dx.doi.org/10.1520/A1016_A1016M
http://dx.doi.org/10.1520/A1016_A1016M
http://dx.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/68244226-17d3-4217-a80c-695f918d5c0c/astm-a213-a213m-15c

Ay A213/A213M - 15¢

‘uodal 1s8) [elslew oy} uo pauodal a4 |leys synsal Buise} sseupiey ay) pue jo| Juswieal) Jesy Jad 1onpoid Jo sejdwes om} aq |[eys Aousnbaly 18} sseupieH 1onpoid ay) Jo sseuxdIyl-piw Je pawlopad aq |leys Bunss)
sseup.eH ‘Buuadwsa) o} Joud Ing ainjesadwa) wooi o} Buljood pue Buiziiusisne Jalje Se paulap ‘UOHIPUOD PaUSPIEY B} Ul AH §/g JO SSSUPJBY WNWIUIW B 9ABY |[BYS [BLISTEW 8U} ‘WNWIUIW ONel S} JO Nal| Ul ‘AjAleuIs)Y,,
"€'9} 995 "XBW G0'0 JO JUSIUOD INJINS € YIM Z|1 PUB Z1 Jopio 0} sjqissiuiad si i 4

"pauodai Jo PaUILLISIEP 9q JOU PISU JUSWSIS dY) 4o} SisAjeue pue Juawalinbal ou si aJay) ‘S|qe} siy) ul seadde () sasdijje a48UAA "PAIEDIPUI S| WNWIUIW 10 dbues SSajuN ‘WNWIXe ,,

10042 0600 900°0
l00!L  OF1-060 200 -0¥0°0 0’0900 —€000°0 Sc'0-81°0 0}'}—060 §'6-G'8 (01 40] 05°0-01°0 0100 0200  090-0€0 €+0-600 19016 L6L
1004z
100 1L
0£°1-0€°0 00+0 S00°0
no 0G'2—05'} 200 —0¥0°0 0L'0-¥0'0 —S000°0 0€0-S+'0090-G20 G I-00} 0S50 0S50 0100 0200 0.0 10-200 LL216M cehL
100 42 000 900°0
00l 002§+ 200 —0€0°0 60'0-¥0'0  —L00'0  S2'0-S}+0 09'0—0€°0 §'6-9'8 ov'0 0S°0 0L0'0 0200 09000 €+0-200 09v26M 261
100 42 000
100 1L 200 —0€00  0L0-900 G2'0—81'0 SO'I-S8°0 S'6-0'8 ov'0 05°0-02°0 0100 0200  09'0—-0€°0 ¥}+0-200 10606M 161
08°'0—-0S°0
no 0S0°0 200 S¥0°0-S10°0 200 0§°0-52°0 0€0 0€' 00"}  0S°0-S2¢0 G200 0€0'0  02’'k—08°'0 Z+'0-0+0 L00LeH 9el
01°0-90°0 2000
1L 200 200 —G1L00'0 0€'0-020 0L’ k—06'0 09¢-02¢ SP'0-SHO0 0L0'0 020'0  0£0-0€0 0+0-S00 9€20€M el
0S¢
= N/L
090°0-500°0 900°0
1L SL =SV’ 0€0°0 SL00 80°0—¢0'0 —0l000 0€0-02°0 0£'0-S0°'0  09'2—06"+ ov'0 0S°0 0100 0€0'0  09'0-0L'0 0+0-¥00 CHLOVM €elL
€H1-/8'0 09206} 0S50 G200 G200  09'0-0€0 S+0-S00 06G1eM ccl
90'1-08'0  G€'€-G9¢C 00°1-0S°0 G200 G200 09'0-0€0 G+0-S00 SPSEEM leL
SO G2'1-08°0 SGE€'0-SH0 G200 G200 19°0-0€'0 S2'0-S+0 L¥02IM JANR
S90-¥¥'0 G2’ +-08°0 0S50 9200 G200 19°0-0€'0  G1°0-S0°0 29G1HIM chL
S9°0—¥¥'0  0S'+-00'} 00°1-0S°0 §200 G200  09'0-0€0 G+0-S0°0 LB6SHIN FEL
0L'1-06'0 00°01L-00'8 00°1-5¢°0 G200 G200 09°0-0€°0 SO0 606X 6L
040-0%y
1L S9'0-S¥'0  00°9-00'% 0S°0 G200 G200 09°0-0€°0 cLo SYeivM oG1
§9'0—-S¥'0  00°9-00'% 002—00'+ G200 G200  09'0-0€°0 S0 SYSIGM qsL
§9'0-S¥'0  00°9-00'% 0S0 G200 G200  09°0-0€°0 S0 SPS M Sl
S9°0-¥¥'0  18°0-0S°0 0€'0-0k0 gS200 G200 19°0-0€'0  02°0-0+0 LYSHIN cL
sjusws|3 wnip any snJ asau
19410 uaysbun) wnuiwn)y uaboiN wniqoIN uolog -euBA  WnuapgAjol  wniwoly) EXBIN uodl(IS -Ing -oydsoyq -ebuepy uogien
% ‘uosodwo) uogeubiseq apeln
o SNN

[991S Aojly moT 1o} ‘% ‘sHwi uomisodwo) [edlway) | 319Vl


https://standards.iteh.ai/catalog/standards/sist/68244226-17d3-4217-a80c-695f918d5c0c/astm-a213-a213m-15c

il

A A213/A213M - 15¢

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 SL00 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 0L0°0 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 §'€2-5'0C 00't 0€0°0 S¥0°0 0'9-0t 900 01602S 61-INX
ferA] 09-0% 0'6+-0°LL 00'k 0€0°0 0900 00+-52 SO0 00202S c0edLl
ferA] §'G-6'¢ 081091 00't 0€0°0 0900 §'/-G'G SO0 00102S L02dL
Siuewei3 wniuey | wniqoIN gusboiN wnuapgAloN  [9MOIN wniwolyn uool|IS nyng sni oseu uoque)
J8ylo T o ) ’ ’ w -oydsoyd -ebuepy uoneuBisaq apeln
uonisodwo) SNN

[991S SSB|UIL]S dN11Ia] PUE OIIUBISNY JO) % ‘SHWI uomsodwod [esiwayd g 31avL


https://standards.iteh.ai/catalog/standards/sist/68244226-17d3-4217-a80c-695f918d5c0c/astm-a213-a213m-15c

Ay A213/A213M - 15¢

ulw §'6€ ;o4

09°0-G1°0 IL
09°0-S1°0 IV
S0 NO 06e-00¢  0'€2-0'6l 00k GL00 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 0200 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 G100 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 0§-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] wniqoiN mcwmo:_z wnuapgAioN  192IN wniwoayn nynsg sni eseu uoque)
18ylo T o ’ ’ ’ -oydsoyd -ebuepy uoneuBisaq apeln
uonisodwo) SNN

panupuoy ¢ 319vL


https://standards.iteh.ai/catalog/standards/sist/68244226-17d3-4217-a80c-695f918d5c0c/astm-a213-a213m-15c

Ay A213/A213M - 15¢

"%00° } UBU] 8I0W JOU PUEB JUSJUOD UOGIBD 8y} S8l 8 UBY) SS8| 10U JO JUBJU0D B] + N UB 8ABY |[BYys 0Z080N,y
"% 08'0 Uey} 810w jou pue (N+O)p + 02'0 Uey} SS9| Jou Jusjuod gN + I 8ARY |[BYS ¥ird L apeln,

Xew 00’} = nO + IN dABY |[eYS yydl dpeln,,

Xew % 0g'} :ulW % S8'0 o9 [[eys IL + IV,

"sjuswiele paloads Jaylo 8y} JO WNs 8y} snuiw 00| J0 soualaylp Ag Ajleonewyie paulwielep 8q |eys uol|,

%0 "} UBY} 8J0W JOU pUB JUSU0D UOQJed 8y} SeWwl} g UBY} SS8| JOU JO JUSBJU0D B + N UB 8Aey |[eyS H8YEdL 8pelo),

"%QL" | UBY} 810U JOU PUE JUBJUOD UOGIeD 8Y} Sewl} O} UBY) SS8| JOU JO JUBJUOD Bl + QN UB 8ABY |[BYS 8YEd 1 8pelD,

"JUBJUOD UOCUBD 8Y) SBWI G| UBY} SS8| J0U JO JUBIUOD N UB 8AeY |leys NT.¥EdL 8peln,

"JUSJUOD UOQUBD 8y} SBWI}  UBY} 8JOW JOU pue S8Wwl} g Uey) SS8| JOU JO (AN 24 + I1) 8Aey |[eys $EH0ES 8peln,

‘NI9LEdL PUB “191edL ‘NTP0EdL “T70EdL sepein) ul Aresseosu si %010°0 JO Wnwixew uogieo e ‘paiinbel aie sessed Buimelp Auew 8ieym ‘Yjoq Jo ‘S|lem Uiy} 10 J8JeWelp |[BWS 104,
‘shojre esay} saunusp! Ajenbiun Jequinu SNN 8y “uoneubisep speif uowwod ou si a1sy) ‘skoje 8say} Jod,

1eonpold sy} pue Jeseyoind sy} usemieq Juswsalbe Jo Jejew e aq |leys usbollN 1o} sisAjeue Jo poyiew aylg

‘paodal 10 paulwIBlep 87 10U Pesu Jusws|e 8y} J0} SISAeuB pue WNWIUIW Ou S| 818y} ‘e|qe) Siy ul Jeadde () sesdijje 8J8yp\ "PeIeoIpUl S WNWUiW J0 8buel B ss8jun ‘Wnwixe,,

5 GE0°0 0G'2-GL'} o S6L-G Lk 00k 0€0°0 0v0'0 00k €00 00¥¥S YvdL
0S'1-05°0 ND G2'0-G1°0 0/.-09 092-0v¢ 0'12-06} 050 0100 0€0°0 002 0200 92680N
0G'+-08'0 NO 02'0-040 0/-09 092-0ve  0'12-06} 050 0€0°0 G500 00'} 0200 GZ680N
00'2-00"} ND 010 06-0% 082-0€2  0€2-06} 00} 0€0°0 0v0°0 002 0200 ¥0680N
ulw G'6€ 04
~09°0-G1°0 IL
09°0-51°0 IV
S0 NO 0Ge-00¢  0°€2-0'6l 00} G100 G500 05’k 01'0-90°0 L1880N
ulw G'6¢ 04
09°0-G+0 1L
090610 IV
5.0 N0 0'Ge-00¢ 06206l 00k G100 G500 05t 01'0-60°0 0+880N Ho08
Sews|g wnjuey | winigqoIN uaboluN wnuapgAloN  |1940IN wniwoayn injing sni oseu uogie)n
2ho T o g . . . -oydsoyd  -ebuep uoneubisaq epein
uonisodwo) SNN

penupuoy ¢ 3149Vl


https://standards.iteh.ai/catalog/standards/sist/68244226-17d3-4217-a80c-695f918d5c0c/astm-a213-a213m-15c

Ay A213/A213M - 15¢

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]
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
S30615 solution treatment 1900 [1040]7 water or other rapid cool
S30815 solution treatment 1920 [1050] water or other rapid cool
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