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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 (¢) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the 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
AO01.10 on Stainless and Alloy Steel Tubular Products.

Current edition approved Oct. 1, 2011. Published November 2011. Originally
approved in 1939. Last previous edition approved in 2011 as A213/A213M-11.
DOI: 10.1520/A0213_A0213M-11a.

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®*

AS5.5/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 Tt 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 Controlled structural characteristics (see 6.3),

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

4.1.7 Length (specific or random),

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

4.1.9 Specification designation and year of issue,

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

Documents

Document Sharing Hub

*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

1

Full document details: ASTM A213/A213M-11a


http://www.avadocuments.com/doc/astm-a213-a213m-11a
http://www.avadocuments.com/doc/astm-a213-a213m-11a

Ay A213/A213M - 11a

Documents

‘uodal 1s8) [elsrew oy} uo pauodal a4 |leys synsal Buise) sseupiey ay) pue jo| Juswieal) Jesy Jad 1onpoid Jo sejdwes om) aq |[eys Aousnbaly 18} sseupieH Jonpoid sy} Jo sseuxdIyl-piw Je pawlopad aq |leys Buiss)
sseup.eH ‘Buuadwsa) o} Joud Ing ainjesadwa) wooi o} Buljood pue Buiziiusisne Jalje Se paulap ‘UOHIPUOD PaUSPIeY B} Ul AH §/g JO SSSUPJEY WNWIUIW B 9ABY |[BYS [BLISTEW 8U} ‘WNLIUIW ONEl SIU] JO Nal| Ul ‘AjaAlBuI)Y
"€'9} 995 "XBW G0'0 JO JUSIUOD INJINS € YUM Z|L PUB Z1 Jopio 0} sjgissiuiad si i 4
"pauiodal 1o PaUIWLLISIEP 8q JOU PISU JUSWSIS 8y} 4o} SisAleue pue Juawalinbal ou si aJay) ‘s|qe} siy} ul seadde () sasdijje a18UA\ "PAIEDIPUI S| WNWIUIW JO dBuel SSajUN ‘WNWIXe |

10042 0600 9000
l00!L  OF1-060 200 -0¥0°0 0+'0-90'0 —€000°0 S2'0-81°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 G070} 0S50 0S50 0L0'0 0200 0.0 10-200 LL216M cehL
100 42 000 9000
00l 002§+ 200 —0€0°0 60'0-¥0'0  —L00'0  S2'0-S}+0 09'0-0€°0 S'6-9'8 ov'0 0S°0 0L0'0 0200  09'0—-0€°0 €+0-200 09v26M 261
100 42 000
100 1L 200 —0€00  0L'0-900 G2'0—81'0 SO'L-S8°0 S'6-0'8 (040} 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-G10°0 200 08°0-52'0 0€0 0€'-00°'}  0S°0-S2¢0 G200 0€0'0  02’'k—08°'0 Z+'0-0+0 L00tLeH 9el
01°0-90°0 2000
1L 200 200 —G100'0 0€'0-02'0 0L’ +—06'0 09¢-02¢ SP'0-SHO0 0L0'0 0200  0£0-0€0 0+0-S00 9€20€M el
0S€
= N/L
090°0-500°0 900°0
1L SL=SY'L 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  090-0€0 S+0-S00 06G1eM ccl
90'L-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 GE'0-SH0 G200 G200 19°0-0€'0 SG2'0-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  0SG'+-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 §9°'0-S¥'0  00'9-00'% 0S°0 G200 G200 09°0-0€°0 cLo SYeivM oG1
§9'0-S¥'0  00°9-00'% 00200+ 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  WnuapgAjolN  wnjwoly) EXBIN uodl(IS -Ing -oydsoyq -ebuepy uogien
% ‘uosodwo) uogeubiseq apeln
o SNN

[991S Aojly moT 1o} * % ‘sHwi uolisodwo) [edlwsay) | 319Vl

Document Sharing Hub

Full document details: ASTM A213/A213M-11a


http://www.avadocuments.com/doc/astm-a213-a213m-11a
http://www.avadocuments.com/doc/astm-a213-a213m-11a

800°0
-¥00°0 9 09°0-0€°0 OV’ =00t 090Vl  09L-0%t 02°0-0€0 5100 0€0°0 002-05'L 20800 2/21es 5 .m
00" k—05°0 NO 220-810 G9-09  S8l-GZL  G02-G6l 080 0100 0€0°0 00} 0200 ¥G21eS , S
0L0°0—+00°0 g o
0.0°0-G20°0 m
e1+8) G2'0-81°0 G2I-00L 02022 050 0€0°0 000 00k 010500 0901€S °
91'0-0L'0 00€-002 0€2-012 09202 o0 0€0°0 0200 002 G200 0501€S NTONO an_m
090-02°0  S€0-GL0 022-06F 092072 00} 0€0°0 G600 002 0L0-¥00 2r0LeS NAOHOLed
0L 1-0X0}k 022-06F 092072 00} 0€0°0 G500 002 0L0-¥00 LP0LES goHoled
0L 1-OX01 022-06L  092-0%2 00} 0€0°0 Sv0°0 002 800 0v01ES qo0led.L’
8000
-2000 9
G'€-0Z ND
020k 00
0v-02 M 09°0-0€0  0€0-GL0 G92-9'€2  §€T-SIe 0v'0 5100 0€0°0 090 0L0-¥00 SE0LES
0100
-2000 9 020 ov'0-0L0  G2'0-0L0 02-0F 092-0€2  0€2-G6l 001 0€0°0 0€0°0 05’k 010 SZ0LES NAOONOLEdL
022-06F 092072 00} 0€0°0 Sv0°0 002 0L0-¥00 6001€S HOlLedL
022-06F 092072 00} 0€0°0 G600 002 800 8001€S SoLedL
0L'0 0L0 022-06L 092072 GL'0 5100 0200 002 200 2001LES 5
© S00°0—+00°0=9 08'0-05°0  020-0L0 G9I-GvL  0€20l2 00} 0€0°0 000 002 0L'0-€00 2v60€S
- O} 1-0X01 091-02F  0tg0322 00k 0€0°0 G700 002 0L'0—+0°0 1#60€S gOH60Ed.L
| Ok 1=0X0} 091-02k  0%2-022 00} 0€0°0 Sv0°0 002 800 0v60€S 4060ed.L
= 0'0-62°0 21-60 091-0€l  092-0€ 0.0 0€0°0 000 002 G200 5260€S NOW160€dL
) 0GI-02k  0%2-022 00} 0€0°0 Sv0°0 002 0L'0-¥00 6060€S H60Ed L
& 0GI-02k  0¥2-022 00} 0€0°0 G600 002 800 8060€S S60€dL
M 80°0—-€0°0 80 02010 02Z-00L 0722002 0020V L 0€0°0 000 080 0+'0-G0°0 5180€S 5
() G'1-80 IV 09I-G€l  G61-0LL ov-2¢ 0€0°0 0€0°0 002 ¥2'0-910°0 5190€S 5
& 91'0-040 0108 0'02-0'8} 00} 0€0°0 Sv0°0 002 4S€0°0 €570€S N1v0€dL
< 910040 0108 002-0'8} 00} 0€0°0 Sv0°0 002 800 LS¥0ES Nv0Ed.L
- 0S'€
Wﬂ -05'2 D
g #00°0
-1000 9 2520010 5090010 0206 G6L-G LI 00} 0100 000 002 ¥1°0-20°0 YEr0ES 5
G'e-G'g nD
‘0L0°0
-1000 9
‘080°0
—-€00°0 IV 09°0-080  2+0-500 G0L-G'L 0610k 0€0 0100 000 00} €1°0-200 2er0es 5
0108 002-0'8} 00} 0€0°0 Sv0°0 002 0L0-¥00 6070€S HY0edL
0208 0'02-0'8} 00} 0€0°0 Sv0°0 002 4S€0°0 €0v0€S Tr0ed1
0108 002-0'8} 00"} 0€0°0 Gv0°0 002 800 00%0€S ¥0ed1
050 0'62-0'22 S'11-0'8 0'8-69 0100 G200 002 200 002528 5
0v'0-GL'0 A
‘600°0
-£000 9 G2 1-GL°0 0Z'-080 O H—0'6 091-0vk 00" +-02°0 0€0°0 G600 0°,-G'S G1°0-90°0 00S12S 5
08°0-0L'0 A 0€0-0L0  0¥'0-020 00605t SEI-GLI §'€2-6'02 00} 0€0°0 Sv0°0 09-0% 900 016028 6 H-INX
S20° 09-0% 0610k 00} 0€0°0 090°0 0052 S10 00202S 20edL
S20 G§'G-6¢ 0'8L-09} 00} 0€0°0 090°0 G/-S'G SL'0 001028 102dL
Sjuswieg wnjuey | wnIqoIN gueboniN wnuapgAloN  [93OIN wniwolyy uoo nyng sni eseu uoqie)
IEIhle} o o : : : -oydsoyd -ebuepy uoneubisaq apeln
uosodwo) SNN

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

Document Sharing Hub

Full document details: ASTM A213/A213M-11a


http://www.avadocuments.com/doc/astm-a213-a213m-11a
http://www.avadocuments.com/doc/astm-a213-a213m-11a

Ay A213/A213M - 11a

ulw §°6€ 04 7,
09'0-G1°0 IL e
~09'0-51°0 IV c
G20 NnD 06e-00€  0'€2-0'6} 00k 5100 S%0°0 0S't 01'0-90°0 11880N o
ulw §'6¢ ;24
09'0-G1°0 L m
09'0-G1°0 IV -
G2'0no 06e-00€  0'€2-0'6) 00k 5100 5700 oS’k 01'0-50°0 01880N Hoo8 ()
ulw G'6¢ ;4 o
09'0-G1'0 L (]
09'0-G1'0 IV
S2°0NnD 06e-00€  0'€2-06} 00k 5100 S%0°0 oS’k 00 00880N 008
0€0 IV
0S'1-62'0 ND 0S'1-S.0 0/Z1-0Gk  O0GL-0€k G'9-G'S 0200 0%0°0 002 0€0°0 5188€S
G8I-SZL  06L-0LL 05205t 0€0°0 0€0°0 002 800 0018€S SI-INX
G.'0no
09'0-51°0 IV 09'0-51°0 06-02¢ 062062 00k 5100 S%0°0 oS’k 01°0-90°0 Sb0SES
010
el ‘02°0 00 H 0€l-06 061-0Lk 00k 0€0°0 G700 002 01'0—+0°0 608YES H8vedL
00
el ‘02'0 00 o 0€l-0'6 061-0°LL 00°1 0€0°0 S¥0°0 002 80°0 008¥ES 8vedL
405°0-02°0  0+'0-90°0 0€L-0'6 061-0Lk 00k 0€0°0 S%0°0 002 02005000 1S.PES N1ZbedL
0L'1-0x8 0€l-06 061-0Lk 001 0€0°0 G700 002 01°0-90°0 0LLYES D4HLPEdL
0L’ 1-0x8 0€L-0'6 06L-0Lk 00’k 0€0°0 S%0°0 002 0L'0-¥0'0 60.1€S H.ved1
09'2-05"F M
05'0-02°0 A 050-S20  S2'0-0L0 0'L-008  002-0Lk 00k 0€0°0 0%0°0 002 500 S0.bES MLPEL
0 1-0X0} 006 0020k 00k 0€0°0 S¥0°0 002 800 00¥ES 1¥edl
0L0 09'0-0%'0 06-0%  08I-09L  062-0'€e 00k 0L0'0 0€0°0 0/-0'S 0€0°0 595HES 5
G200 IV
‘010
-50'0 @0 00'+-09°0 0ee-0'le  0'82-0'92 0€0 5100 0200 00k 80°0-¥0°0 8z2ees 5
0s2
-0S'L NO 0S'1-080 022-06F  S6L-S9 09-8'% 0€0°0 G700 002 100 5192€S 5
00
(N +0)¥ 021-0'6 061-0°LL 001 0€0°0 5700 002 0L'0-+0°0 6012€S Higedl
00
—-(N+2)s 021-0'6 061-0Lk 00k 0€0°0 G700 002 800 0012es 1eedl
0’0 ND 280120 89-09 0€2-002 0¥2-022 00k 0200 GE0'0 0S't 0€0°0 0502€S 5
G20 N0 02'0-01°0 06-0%v  SZI-G€L  002-0LL 00k 0€0°0 S%0°0 002 €00 9z.1€S NINTZLEedL
S/°0NnD 020 06-0%  SZI-G€F  002-08k 00k 0€0°0 S¥0°0 002 €00 G2L1ES NZLedL
0v-0€  0Sk-0LL  002-08L 00k 0€0°0 S%0°0 002 GE0°0 €0L1€S JZ1edl
0v-0€ 0G0t 002-08) 00°1 0€0°0 S¥0°0 002 800 00L1€S L1edL
91'0-0L'0  00€-00Z 0°€L-00L  08L-09} 00k 0€0°0 S%0°0 002 4SE0°0 £591€S N19kedL
91'0-0L'0  00€-002Z 0€L-00F  08L-09} 001 0€0°0 G700 002 800 159168 N9LEdL
00
—(N+92)

XS 0L0 00€-00Z O0¥%l-00L  08L-09} G0 0€0°0 S%0°0 002 800 GE91ES 1okedL
00€-002 OvI-0'LL  08L-09 00k 0€0°0 S%0°0 002 010400 6091ES Holedl
00€-00Z O0%L-00L  08L-09} 00k 0€0°0 S70°0 002 4SE0°0 €091€S T91edl
00€-002 O0¥%l-00F  08L-09 00k 0€0°0 S%0°0 002 80°0 0091€S 9ledl

0S'1-05°0 ND 0v'0-08°0 08-69 082-092  0€2-G02 050 0100 0€0°0 00'€ 0200 1/21€S 5
Sjusweg wniuey] wnigqoIN gusboiN wnuapgA|oN  [9OIN wniwoiyp uoo! nyng sni eseu uoqie)
Jayio o . _ : : : -oydsoyd -ebuepy uoneuBisaq apein
uonisodwo) SNN

penupuoy ¢ 314Vl

Document Sharing Hub

Full document details: ASTM A213/A213M-11a


http://www.avadocuments.com/doc/astm-a213-a213m-11a
http://www.avadocuments.com/doc/astm-a213-a213m-11a

il

A8 A213/A213M - 11a

Documents

"08'0-(N + O)¥ + 02°0 = AN + IL 9ARY |[BUS pid L 9pelo,

"Xew 00'L = NO + IN 9ARY [[eUS ¥ihdl 8pelo,

'02°1-68°0 (IL + V),

1J108ds J8y10 8y} JO WwNs a8y} snuiw Q0| Jo 8duaialip Aq Ajleonswyiue paulwieiep aq |[Bys uolj,
%011 UBY} ©JOW JOU pUE JUSJUOD UOQJIED BY} SBWI} 8 UBY) SS9| JOU JO JUBJUOD €] + qN Ue 8ABY |leys HBYEdL dpel,,

%01 UBY} ©JOW JOU pue JUSjuod Uogied ay} Sawll O] UBY) SS9| JoU JO JUBlU0D ] + qN Ue 9ABY |leys 8¥Ed 1 dpeln,

"JUBJUOD UOQJED By} SaWI} G| UBY) SS8| JOU JO JUBJU0D gN UB 8AeY |[eys NT1.LbEdL epeio,

"JUBJUOD UOQUBD 8y} SBWI} { UBL} 8J0W JOU pue Sewl} g Uey} SS8| J0U JO (ON 24 + 1) 8Aey |[eys $EH0ES 8peln,

'NI9LEdL PUB “191EdL ‘NT¥0EdL “TP0EL SepeID) ul Aiesseosu si %010°0 JO WNWixXew uogJed e ‘palinbal ale sessed Buimesp Auew s1eym ‘yioq JO ‘s|[eM Uy} 1O JelsWelp [|ews 104,
‘shoje eseyy seynusp! Ajenbiun Jequinu NN 8y L “uoneubisep speif uowwoo ou si 81ey) ‘skoje esey) Jo4,

1eonpoud ayy pue Jeseyoind sy} usemieq jusweaibe Jo Jenew e aq |eys uabollN o} SISA[euUE Jo poylew aylg

‘papodal 10 paulwIBlep 8 10U PasU JusWs|e 8y} IO} SISA[euB pue wNwWiulw ou sI alay} ‘a|qe} sy} ul Jeadde () sesdijje 81eyp) "peieoIpUl S| WNwWiUIW Jo 8buel B sS8jUN ‘WNWIXB,,

7 Ge0'0 09'c-S.'} > G61-9'L} 00 0€0°0 0v0°0 00} €00 00vvvyS vyvdL
0S°'1-050 O G2'0-S1°0 02-09 0'9¢-0'tv¢ 0’1206} 050 0100 0€0°0 00¢ 0200 92680N
0S°'1-08'0 NO 02'0-010 02-09 0'9¢-0'tve 0'lc-0'6} 050 0€0°0 Gv0°0 00} 0200 GZ680N
002-00°F N 0L0 060¥ 0'82-0'€e 0'€c-0'6} 00} 0€0°0 0¥0°0 00¢ 0200 70680N

Sjusws|3 wniueljl] wniqoIN mcmmOb_Z E:C®0Q>_O_\/_ 1910IN wnijwoiayp uoolis nying Sni osau uoqgied
J8Y10 -oydsoud -ebuepy uoeuBisaq apeln
uonsodwo) SNN

penupuoy ¢ 37149Vl

Document Sharing Hub

Full document details: ASTM A213/A213M-11a


http://www.avadocuments.com/doc/astm-a213-a213m-11a
http://www.avadocuments.com/doc/astm-a213-a213m-11a

