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Standard Specification for
Seamless Ferritic and Austenitic Alloy-Steel Boiler,
Superheater, and Heat-Exchanger Tubes 1

This standard is issued under the fixed designation A 213/A 213M; 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 epsilone] 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* A 941 Terminology Relating to Steel, Stainless Steel, Re-

1.1 This specificatioh covers minimum-wall-thickness, lated Alloys and Ferroalloys o
seamless ferritic and austenitic steel boiler, superheater, andE 112 Test Methods for Determining Average Grain Size
heat-exchanger tubes, designated Grades T5, TP304, etc. Thes& 527 Practice for Numbering Metals and Alloys (UNS)
steels are listed in Tables 1 and 2. 2.2 Other Standard: _

1.2 Grades containing the letter, H, in their designation, SAE J1086 Practice for Numbering Metals and Alloys
have requirements different from those of similar grades not (UNsy'

containing the letter, H. These different requirements provid% Terminology
i3

higher creep-rupture strength than normally achievable i L o o )
similar grades without these different requirements. 3.1 Definitions—For definitions of terms used in this speci-

1.3 The tubing sizes and thicknesses usually furnished tfcation, refer to Terminology A 941.
this specification ar&s in. [3.2 mm] in inside diameter to 5 in. 4. Orderina Information
[127 mm] in outside diameter and 0.015 to 0.500 in. [0.4 to "9 I o ]
12.7 mm], inclusive, in minimum wall thickness. Tubing 4.1 It shall be the responsibility of the purchaser to specify

having other dimensions may be furnished, provided sucill requirements that are necessary for products under this

tubes comply with all other requirements of this Speciﬁcaﬁon_specification. Such requirements to be considered include, but

1.4 The values stated in either inch-pound units or S| unit&€ ot limited to, the following:
are to be regarded separately as standard. Within the text, the?-1-1 Quantity (feet, metres, or number of lengths),
SI units are shown in brackets. The values stated in each 4-1-2 Name of material (seamless tubes),
system are not exact equivalents; therefore, each system must+-1-3 Grade (Tables 1 and 2), »
be used independently of the other. Combining values from the 4-1-4 €ondition (hot finished or cold finished),
two systems may result in nonconformance with the specifi- 4-1.5 Controlled structural characteristics (see 6.3),
cation. The inch-pound units shall apply unless the “M” 1.6 Size (outside diameter and minimum wall thickness),

designation of this specification is specified in the order. 4.1.7 Length (specific or random), _
4.1.8 Hydrostatic Test or Nondestructive Electric Test (see

2. Referenced Documents 10.1),
2.1 ASTM Standards3 4.1.9 Specification designation and year of issue,
A 262 Practices for Detecting Susceptibility to Intergranu- 4-1.10 Increased sulfur (for machinability, see Note A, Table
lar Attack in Austenitic Stainless Steels 1,and 14.3),and _
A 450/A 450M Specification for General Requirements for 4-1.11 Special requirements and any supplementary require-
Carbon, Ferritic Alloy, and Austenitic Alloy Steel Tubes Ments selected.

5. General Requirements

5.1 Material furnished to this specification shall conform to

* This specification is under the jurisdiction of ASTM Committee AO1 on Steel, ; s ; ; ;
Stainless Steel and Related Alloys and is the direct responsibility of Subcommitte;[a-he requirements of SpeC|flcat|on A 450/A 450M, InC|Ud|ng

A01.10 on Stainless and Alloy Steel Tubular Products. any supplementary_ requirements th_at are indicated in _the
Current edition approved Sept. 10, 2003. Published November 2003. Originaljpurchase order. Failure to comply with the general require-
approved in 1939. Last previous edition approved in 2003 as A 213/A 213M - 03aments of Specification A 450/A 450M constitutes nonconfor-

2 For ASME Boiler and Pressure Vessel Code applications see related Specifj- . . . - .
cation SA-213 in Section Il of that Code. fmance with this specification. In case of conflict between the

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on “ Available from Society of Automotive Engineers (SAE), 400 Commonwealth
the ASTM website. Dr., Warrendale, PA 15096-0001.

*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.
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TABLE 1 Chemical Requirements for Ferritic Steel

Grade Composition, % Other
Elements
Carbon Manga- Phospho- Sul- Silicon Chromium Molyb- Tita- Vana-
nese rus, max fur, denum nium dium,
max min
T2A 0.10-0.20 0.30-0.61 0.025 0.025 0.10-0.30 0.50-0.81 0.44-0.65
T5 0.15 max 0.30-0.60 0.025 0.025 0.50 max 4.00-6.00 0.45-0.65
T5b 0.15 max 0.30-0.60 0.025 0.025 1.00-2.00 4.00-6.00 0.45-0.65
T5c 0.12 max 0.30-0.60 0.025 0.025 0.50 max 4.00-6.00 0.45-0.65 B
T9 0.15 max 0.30-0.60 0.025 0.025 0.25-1.00 8.00-10.00 0.90-1.10
T11 0.05 min—0.15 max  0.30-0.60 0.025 0.025 0.50-1.00 1.00-1.50 0.44-0.65
T124 0.05 min—-0.15 max 0.30-0.61 0.025 0.025 0.50 max 0.80-1.25 0.44-0.65
T17 0.15-0.25 0.30-0.61 0.025 0.025 0.15-0.35 0.80-1.25 0.15
T21 0.05 min—0.15 max  0.30-0.60 0.025 0.025 0.50 max 2.65-3.35 0.80-1.06
T22 0.05 min—-0.15 max 0.30-0.60 0.025 0.025 0.50 max 1.90-2.60 0.87-1.13
T23 0.04-0.10 0.10-0.60 0.030 0.010 0.50 max 1.90-2.60 0.05-0.30 0.20- W 1.45-1.75
0.30 Cb 0.02-0.08
B 0.0005-0.006
N 0.030 max
Al 0.030 max
T24 0.05-0.10 0.30-0.70 0.020 0.010 0.15-0.45 2.20-2.60 0.70-1.10 0.06— 0.20- B 0.0015-0.0020
0.10 0.30 N 0.012 max
Al 0.020 max
T91 0.08-0.12 0.30-0.60 0.020 0.010 0.20-0.50 8.00-9.50 0.85-1.05 0.18- Cb 0.06-0.1
0.25 N 0.030-
0.070
Ni 0.40 max
Al 0.04 max
T92 0.07-0.13 0.30-0.60 0.020 0.010 0.50 max 8.50-9.50 0.30-0.60 - 0.15- W 1.5-2.00
0.25 Cb 0.04-0.09
B 0.001-0.006
N 0.03-0.07
Ni 0.40 max
Al 0.04 max
T122 0.07-0.14 0.70 max 0.020 0.010 0.50 max 10.00-12.50 0.25-0.60 0.15- W 1.50-2.50
0.30 Cu 0.30-1.70
Cb 0.04-0.10
B 0.0005-0.005
N 0.040-0.100
Ni 0.50 max
Al 0.040 max
T911 0.09-0.13 0.30-0.60 0.020 0.010 0.10-0.50 8.50-10.50 0.90-1.10 .. 0.18-0.25 Ni 0.40 max
Cb 0.060-0.10
B 0.0003-0.006
N 0.04-0.09
Al 0.04 max
W 0.90-1.10
S44400 0.025 max 1.00 max 0.040 0.030 1.00 max 17.5-19.5 1.75-2.50 c N max 0.035
Ni + Cu
max 1.00

Alt is permissible to order T2 and T12 with 0.045 max Sulfur.
B Grade T5c shall have a titanium content of not less than four times the carbon content and not more than 0.70 %.
€ 544400 shall have Ti + Cb = 0.20 + 4 (C + N) min, 0.80 max.

requirements of this specification and Specification A 450/ 6.2.2 Austenitic Stainless SteelsAll austenitic tubes shall

A 450M, this specification shall prevail. be furnished in the heat-treated condition, and shall be heat
treated in accordance with the requirements of Table 3. Alter-
natively, immediately after hot forming, while the temperature
6.1 Manufacture and Conditier-Tubes shall be made by of the tubes is not less than the specified minimum solution

the seamless process and shall be either hot finished or cojgbatment temperature, tubes may be individually quenched in
finished, as specified. Grade TP347HFG shall be cold finishegysier or rapidly cooled by other means.

6.2 Heat Treatment

6.2.1 Ferritic Alloy and Ferritic Stainless SteelsThe fer-
ritic alloy and ferritic stainless steels shall be reheated for he
treatment in accordance with the requirements of Table 3. He
treatment shall be carried out separately and in addition to
heating for hot forming.

6. Materials and Manufacture

6.3 If any controlled structural characteristics are required,
atpese shall be so specified in the order as to be a guide as to the
Jpost suitable heat treatment.


https://standards.iteh.ai/catalog/standards/sist/f36969e4-1d44-4509-8f6f-72d18e45094b/astm-a213-a213m-03b

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

ulf

AW A 213/A 213M - 03b

R
R4
no
0€0°0
—€00°0
\4
8000 0700
—¥00°0 -T00°0
d d sisylo
S A wnuey
GE0 xeuwl 9T'0 9T'0 AN xew xeuwl
—ST°0 0T'0 —0T'0] -—0TO —S0°0 G20 G20 uaboniN
xew
‘wnpejue
xew xew xeuwl xew
oT'T oT'T oT'T oT'T| wnj
090 ‘ulw ‘ulw ‘uiw ‘uiw 080 -ejue] +
—02'0] O X 0T O X0T o X 0T O XO0T —02'0 wniquinjod
90
—€°0] wnjueyj
00'E 00°E VT xewl xew xew xew xew xew xew xew
—00¢] —007¢ 0T G.°0 G.°0 G0 0T'0 G20 G.°0 SL°0 G.°0 wnuapaAjon
0'8T 0'8T 09T | 009¢ 00'9¢ 00'9¢ | 00'9¢ | 009¢ 0'9¢ | 00ve 00'vC | 00'¥C | 00'vC 0'0¢C 0'0¢C 0'0¢C 00'6T 0'0C 0'0¢C 0'6T 0'8T
—09T| -09T] -0¥T| —00t¢| —00¥Z| —00¥Z|] —00%Z| —00¥Z| —O¥Z| —007¢¢| —007¢¢ —002¢| —007¢C —0'8T| —0'8T| —0'8T] —00LT -0'8T —08T| -0'.LT —09T wniwoliyd
ovT ovT 09T | 00°¢c 00°€e 00¢¢ | 00'¢c | 00'Ce 0'¢¢ | 00'ST 009T | 00'ST | 00°9T 0€T 0Tt 01T 05°0T 0Tt 01T 009 0SS
—0'TT, —0'TI] -0¥T| —006T| -00.T| -—06Tf —06TI|] 0067 —06T| —00¢CT| —00¢T| —00<CT| —00¢CT —00'8] —00'8] —008 —05°/ —00'8, —00'8] —007| —0S°¢| [39IN
xew xew 10 xew xew xew xew xew xewl xew xew xew xew xew xew xew xew xew xew xew xew
G.°0 SL°0 —€°0] G.°0 SL°0 G.°0 GL°0 G0 ST°0 G0 G.°0 SL°0 G.°0 GL°0 G0 G.°0 0€0 G.°0 SL°0 00'T 00'T uoaljis
0€0°0] 0€00] STO'0l 0€00 0€0'0f 0€0'0] 0€0'0] 0€00f STO0f 000 0€0°0] 0€00f 0€00 0€0'0] 0€00f 0€00 0€0°0; 0€0°0f 0€0°0] 0€0°0 0€0°0] Xew unyns
Xew
or0'0] O0¥0'0f 0€0'0l S¥00 0€0'0f S¥0'0] Ov0o'0l S¥O'0f 0c00] Sv00 Gr0'0] S¥0'0f S¥0°0 0r0'0] 0v0'0f 0¥0°0 G¥0°0; 0r0°0f 000 0900 090°0 ‘snioydsoyd
0¢ 00T 05, xew
002 00°¢ ST 00'¢ 00¢C 002 00°¢ 00¢C 00°¢ 00¢C 00'¢ 00°¢ 00°¢ 00°¢ 00¢C 00'¢ 0S50 002 00¢| —0SZ -05°G| ‘esauebuen
0T'0 xew 2T0 xewl 0T'0 0T'0 0T'0 xew xeuwl xewl 0T'0 0T'0 xew gxeuw gxeuw xew €T'0 0T'0 xeuwl xew xewl
—¥0°0 80°0] —800 80°0 —¥0'0| -v00] —¥0°0 800 STOO 80°0 700l -¥00 8070 GEO'0] SE0'0 8070, —L0°0 —¥0°0 80°0] ST'0) ST0] uoqgred
609TES | 009TES | CLZTES | 800TES | ZYOTES | TYOTES | 600TES |OVOTES| Z00TES| B060ES | T¥60ES | 6060ES | OV60ES | EOYOES | ESVOES | TSYOES | ZEYOES | 6070ES | 00Y0ES | 0020ZS | 00T0ZCS <co=mﬂw~_mmn_
HITE SO0T€ |NUOHOTE[AOHOTE| HOTE | AD0TE S60€ |qOH60E| H60E | 9060€ | T1r0E N170€ | N¥OE HY0€
dlL oredL dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dL vOedL | c0edl | T02dL opeId

193]S 2nIUBISNY Jo syuswalinbay ealway) Z 379v.L


https://standards.iteh.ai/catalog/standards/sist/f36969e4-1d44-4509-8f6f-72d18e45094b/astm-a213-a213m-03b

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

ulf

AW A 213/A 213M - 03b

SENile)
wnuad
0oT'o0 9T'0 9T'0
-90°0 -0T°0 -0T°0 ,usboanN
xeuwl
0T'0 0T'0 ‘wnjejueL
0T nS0 wnpejue) +
5 5 -0X8 -Z0 5 5 wniquinjod
S Y wnivel ]
00t 00y 00'e 00°€ 00°€
-00°€ —00°€ —00'¢ —00°¢ —00'¢ wnuapaAlonN
002 0°0¢ 002 002 0'0¢ 002 002 002 0°0¢ 002 08T 08T 0'8T
—0'LT —0'LT —0'.T 0°LT —0'LT —0'.T —0'LT —0'.T -0'8T —0'8T —0'9T -09T —09T wniwoiyd
0°€T 0€T 0°€T 0€T 0€T 0€T 0€T 0€T 0'ST (a4% ovT oYt 0'ST
—00'6 -00'6 -00'6 -0'6 -00'6 -00'6 —00'6 —00'6 0TI 0Tl 0Tl 0TI -00T 190IN
xew xeuwl xew xew xeuwl xeuwl xew xeuwl xeuwl xew xew xeuwl SXew
SL°0 SL°0 SL°0 GL°0 SL°0 SL°0 SL°0 SL°0 SL°0 SL°0 SL°0 SL°0 SL°0 uoaliis
0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 0€0°0 Xew ‘Inyns
xeuwl
0700 0v0°0 0v0°0 0v0'0 0v0°0 0700 0v0°'0 000 0700 0v0°'0 00’0 0700 0v0°0 ‘snioydsoyd
xeul
00¢ 00¢ 00¢ 00¢C 00¢ 00¢ 00¢ 00¢ 00¢ 00°¢ 00C 00¢ 00¢ ‘asauebuep
0T'0 xeuwl 0T'0 0200 0T'0 xew 0T'0 xeuwl xeuwl xew gxeuw xeuwl gxeuw
~¥0'0 800 —90°0 —G00°0 —¥0'0 800 —¥0'0 80°0 SE0'0 800 SE0'0 800 S€0°0 uogied
wuoneubisaq
6087€S 008Y€S TSLYES 60LYES 00LY€ES 60TZES 00TZES €0LTES 00LTES €99TES TS9TES €09TES SN
O4HLYE NTILYE H.ivE H1cZe NT9TE
H8VE dl 8ved.Ll m alL dl LvedL dlL TcedL LTedL LTEdL alL NITEdL 19TEdL apeio

panupuoy ¢ 319vL


https://standards.iteh.ai/catalog/standards/sist/f36969e4-1d44-4509-8f6f-72d18e45094b/astm-a213-a213m-03b

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

ulf

AW A 213/A 213M - 03b

Janjoejnuew pue Jeseyaind sy usamiaq Juswsalibe Jo Jepew e oq |eys usboniu o} sisAjeue Jo poyaw syl ,

JUSJUOD UOQGIeI BY) SBWI} GT UBY) SS3] 10U JO JUSIU0I winjejuel snid (Wnigoiu) WNIquinjod € aAeY [[eys N1LyEdL apelD ,
"0% 0'T UBY) 2I0W JOU PUE JUSJUOD UOGIed By} sauul Jyble uey) ssa| Jou Jo JusU0I wnjejue) snid WNIquinjod e aAey [[eys HevEdL Pue H.yedL Sapelo
"% 00T Uel) SI0W JOU PUe JUSIUOI UOCIED S} SBWI) Us) Uey) SSI| JOU JO JUSJU0d winfejue) snjd WNIguin|od € aAey [leys 8yedL pue /yEdL Sepeis
"% 09°0 Uey) 9J0W JOU pue JUSJU0I UOCED SU) SaWI) INOJ Uey) SSB] 10U JO JUSIU0I Winiue)] € aAeY |[eys HTZEdL apelo 5
‘9% 09°0 Uey) 910W Jou pue JUSUOI UOGIED B} SBWI) SAY Uy} SS9| 10U JO JUSJUOD WNIUe)) B 9ARY [[eys TZEdL apelD 4

‘% 00°T 99 [feys wnuixew uod

8y} ‘saqn) 19TEJL SS||Wess IoH ,

“(SsauxaIY! [rem winwiuiw Ui [ww T°T] Ul $£0°0) SSauxdIy) [lem abesane ul [ww z'T] "Ul 670°0 UBY) SS8| 9s0y) ate sagn [fem 1ybl| pue Jslswelp apIsino ul [wiw /2 ZT] "ul 005°0 Uey! Ssa)
9s0U) Se paulap aJe sagn) Jalewelp apIsIno [[ewsS “19TEL Pue T70EdL Sepelb ul Alessadau si 9, 0v0°0 JO Wnwixew uogted e ‘paiinbal are sassed Buimelp Auew a1aym ‘ylog Jo ‘sjjem Uiy} 1o JajawWelp |jews 104 4
'980TC VS PUB /ZG T 9919eId UM 99UBPI0IJE Ul Paysligelss uoneubisap maN .,

6000
—€00°0
d
or'o xew
—ST'0 SL°0
A no
00T xew xew xew SC Xew xew ST ST 09°0
—05°0 0T'0 (0)40] 0€0 G200 ST SL°0 S.°0 —G.°0 —80 —ST'0
no tle} no —0TO0 A v no no no tle} \4 v sisy1o
0T'0 800
—50°0 —€0°0 wnued
[44l) 090 €0 ov'o 0c0 xewl ST0 00
—8T°0 —0r'0 -12°0 -02'0 —-0T'0 0oT'0 —60°0 ~vT0 ,usboniN
xew
T ‘wnpejuel
0€'0 0T wnjejue) +
—0T'0 —90 wniquinjod
090
—ST'0 wniuey|
59 0'S 8'9 xew 00'e ST 00'S 00'S 0cT 9¢
09 -0 —-09 050 —-0S'T —€0 -0v 0¥ —80 97T wnuapgAjon
§'0C (014 o've 01T eRor4 08¢ S'6T 002 002 09T 092 0¢ce S'6T 06T 0'6C
—G'6T —0'€C —0'¢e —0'8 —§'0¢ —0'9¢ —G'9T —0'LT —0'8T —0vT —0'v¢ —0'0¢ —0'LT —0'LT —0'S¢ wniwoiyd
g'8T 0'8T 0¢e 0'se GeT 0'€e 0¢ce ST S'.T 01T eor4 0¢t 09T G'8T 0'LE
—S'LT —0'97 —0'0¢ —0'¢e —S'1T —0'T€ —0'6T —G'€T —G'€T —00'6 —§'0¢ —0°0T —G'€T —S'LT -0'¢Ze [EXEIN
xew xew xew 08 xeuw 002 ov 0S'2 xew
080 00T 00'T -99 00'T 0€0 098V G.°0 G20 0'T-¢0 70 —-or'T € —0S'T 00'T uoalIs
0700 0T0°0 0200 0T00 €00 STO0 0€0°0 0€0°0 0€0°0 0€0°0 ST0°0 0€0°0 0€0°0 0€0°0 GT0°0 Xew ‘Injins
xXew
0€0°0 0€0°0 GE00 §20°0 00 0200 G700 0¥70°0 0¥0'0 0t70°0 0200 0v0°0 0€0°0 0€0°0 G700 ‘snioydsoyd
0L 009 0L xewl
00T —0'S 0S'T 0c —00't 0T 00¢C 00¢C 00¢C —0S'S 00¢C 080 00¢C 00¢C 0S'T ‘asauebuep
xew xew xew Xew Xeuw 800 xewl Xeuw Xew ST0 0T'0 20 xXew 0T'0
0200 0€0'0 0€00 200 900 -¥0°0 200 €00 €00 —90°0 G200 -G0°0 —9T0°0 800 —90°0 uogred
wuoneubisaq
VSC1ES G9GVES 0S0ceS 0045¢S 0T60ZS 8CCEES GT9CES 9¢.L1ES GCLTES 00ST¢S 0S0TES GT80ES GT90€S 00T8ES GY0SES SNA
6T-INX ST-INX apelo
panupuoy ¢ 37149vL


https://standards.iteh.ai/catalog/standards/sist/f36969e4-1d44-4509-8f6f-72d18e45094b/astm-a213-a213m-03b

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

A8y A 213/A 213M - 03b

7. Chemical Composition 10. Hydrostatic or Nondestructive Electric Test
7.1 Composition Requirements _ ~10.1 Each tube shall be subjected to the nondestructive
7.1.1 The alloy steels shall conform to the chemical requireelectric test or the hydrostatic test. The type of test to be used
ments prescribed in Table 1. shall be at the option of the manufacturer, unless otherwise

7.1.2 The stainless steels shall conform to the chemicalpecified in the purchase order.
requirements prescribed in Table 2.

7.2 Product Analysis _ 11. Forming Operations

7.2.1 An analysis of either one billet or one tube shall be

made from each heat. The chemical composition thus deter- 11-1 Tubes, when inserted in a boiler or tube sheet, shall
mined shall conform to the requirements specified. stand expanding and beading without showing cracks or flaws.

7.2.2 If the original test for product analysis fails, retests ofouPerheater tubes when properly manipulated shall stand all
two additional billets or tubes shall be made. Both retests, foforging, welding, and bending operations necessary for appli-
the elements in question shall meet the requirements of thgation without developing defects. See Note 1.
specmcat!on; O.therWIS,e all remaining ma,te”al in the heat or |,0t Note 1—Certain of the ferritic steels covered by this specification will
(as described in Section 13) shall be rejected or, at the optiofarden if cooled rapidly from above their critical temperature. Some will

of the producer, each billet or tube may be individually testechir harden, that is, become hardened to an undesirable degree when cooled
for acceptance. Billets or tubes that do not meet the requirgn air from high temperatures, particularly chromium-containing steels

ments of the specification shall be rejected. with chromium of 4% and higher. Therefore, operations that involve
heating such steels above their critical temperatures, such as welding,
8. Grain Size flanging, and hot bending, should be followed by suitable heat treatment.

8.1 Grain size shall be as prescribed in Table 3, as deter2. Surface Condition
mined in accordance with Test Methods E 112. . -

8.2 Grain size determinations, to demonstrate compliance 12.1 Ferritic alloy cold-finished steel tubes shall be free of
with 8.1. shall be made on one énd of one finished tube fronsc@/€ and suitable for inspection. A slight amount of oxidation

each lot. See 13.1. is not considered scale.
12.2 Ferritic alloy hot-finished steel tubes shall be free of
9. Mechanical Properties loose scale and suitable for inspection.
9.1 Tensile Requirements 12.3 Stainless steel tubes shall be pickled free of scale.
9.1.1 The material shall conform to the requirements as tgVhen bright annealing is used, pickling is not necessary.
tensile properties prescribed in Table 4. 12.4 Any special finish requirement shall be subject to

9.1.2 Table 5 gives the computed minimum elongationagreement between the supplier and the purchaser.
values for each/s=-in. [0.8-mm)] decrease in wall thickness.
Where the wall thickness lies between two values showrl3. Sampling
above, the minimum elongation value shall be determined by
the following equations. For Grades T23, T24, T91, T92, T122
T911, and S4440 = 32t + 10.00 E = 1.25 + 10.00]. For all
other ferritic alloy grades= = 48 + 15.00 [E = 1.8 + 15.00].

13.1 For flattening, flaring, and grain size requirements, he
term lot applies to all tubes, prior to cutting, of the same size
(see 4.1.6) that are produced from the same heat of steel. When
final heat treatment is in a batch-type furnace, a lot shall

where: include only those tubes of the same size and from the same
E = elongation in 2 in. or 50 mm, %, and heat that are heat treated in the same furnace charge. When the
t = actual thickness of specimen, in. [mm]. final heat treatment is in a continuous furnace or when the

9.1.3 One tension test shall be made on a specimen from orgat-treated condition is obtained directly by quenching after
tube for lots of not more than 50 tubes. Tension tests shall bBot forming, the number of tubes of the same size and from the
made on specimens from two tubes for lots of more than 5@ame heatin a lot shall be determined from the size of the tubes

tubes. See 13.2. as prescribed in Table 6.
9.2 Hardness Requirements 13.2 For tensile and hardness test requirements, the term lot
9.2.1 The material shall conform to the hardness requireapplies to all tubes prior to cutting, of the same size (see 4.1.6)
ments prescribed in Table 4. See 13.2. that are produced from the same heat of steel. When final heat

9.2.2 Brinell, Vickers, or Rockwell hardness tests shall betreatment is in a batch-type furnace, a lot shall include only
made on specimens from two tubes from each lot. See 13.2those tubes of the same size and the same heat that are heat
9.3 Flattening Test-One flattening test shall be made on treated in the same furnace charge. When the final heat
specimens from each end of one finished tube, not the one usé@atment is in a continuous furnace, or when the heat-treated

for the flaring test, from each lot. See 13.1. condition is obtained directly by quenching after hot forming,
9.4 Flaring Test—One flaring test shall be made on speci-a lot shall include all tubes of the same size and heat, heat
mens from each end of one finished tube, not the one used fareated in the same furnace at the same temperature, time at

the flattening test, from each lot. See 13.1. heat, and furnace speed; or all tubes of the same size and heat,
9.5 Mechanical property requirements do not apply tohotformed and quenched in the same production run, except as
tubing thinner thar¥s in. [3.2 mm]. prescribed in 9.1.3.
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