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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 epsilonef 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 specificatioch covers minimum-wall-thickness, lated Alloys and Ferroalloys .
seamless ferritic and austenitic steel boiler, superheater, and E 112 Test Methods for Determining Average Grain 3ize
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 )

similar grades without these different requirements. _ 3.; Defmmons—For.deflnltlons of terms used in this speci-
1.3 The tubing sizes and thicknesses usually furnished t§cation, refer to Terminology A 941.

this specification arés 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 g . .

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 Spechcicaﬁon_spec:ification. Such requirements to be considered include, but

1.4 The values stated in either inch-pound units or SI unit&'€ not limited to, the following:
are to be regarded separately as standard. Within the text, the?-1-1 Quantity (feet, metres, or number of lengths),
S| 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 Condition (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” 4.1.6 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 Standards: 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 Ste&ls 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 Tufes Ments selected.

5. General Requirements

1 This specification is under the jurisdiction of ASTM Committee A0L on Steel, 5.1 Material furnished to this specification shall conform to
Stainless Steel and Related Alloys and is the direct responsibility of Subcommitteghe requirements of Specification A 450/A 450M, including

A01.10 on Stainless and Alloy Steel Tubular Products. B s :
Current edition approved Feb. 10, 2003. Published April 2003. Originallya‘ny SUppIementary requirements that are indicated in the

approved in 1939. Last previous edition approved in 2001 as A 213/A 213M - 0la.
2 For ASME Boiler and Pressure Vessel Code applications see related Specifr

cation SA-213 in Section Il of that Code. S Annual Book of ASTM Standardgol 03.01.
2 Annual Book of ASTM Standardéol 01.03. ¢ Available from Society of Automotive Engineers (SAE), 400 Commonwealth
4 Annual Book of ASTM Standardgol 01.01. 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

" Other
Grade Composition, % 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 S 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
18Cr-2Mo 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

At 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 %.
€ Grade 18Cr-2Mo shall have Ti + Cb = 0.20 + 4 (C + N) min, 0.80 max.

purchase order. Failure to comply with the general requiretreatment shall be carried out separately and in addition to
ments of Specification A 450/A 450M constitutes nonconfor-heating for hot forming.

mance with this specification. In case of conflict between the g 2 2 Austenitic Stainless SteelsAll austenitic tubes shall
requirements of this specification and Specification A 450he furnished in the heat-treated condition. and shall be heat

A 450M, this specification shall prevail.

treated in accordance with the requirements of Table 3.

6. Materials and Manufacture Alternatively, immediately after hot forming, while the tem-

6.1 Manufacture and Conditiea-Tubes shall be made by
the seamless process and shall be either hot finished or ¢
finished, as specified. Grade TP347HFG shall be cold finished!

6.2 Heat Treatment S g
6.2.1 Ferritic Alloy and Ferritic Stainless SteelsThe fer-  these shall be so specified in the order as to be a guide as to the

ritic alloy and ferritic stainless steels shall be reheated for hedost suitable heat treatment.
treatment in accordance with the requirements of Table 3. Heat

perature of the tubes is not less than the specified minimum
?glution treatment temperature, tubes may be individually
0 . i

uenched in water or rapidly cooled by other means.

6.3 If any controlled structural characteristics are required,


https://standards.iteh.ai/catalog/standards/sist/dfcacdba-8183-43d6-b660-19b27534c2ba/astm-a213-a213m-03

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 - 03

ge
-5
no
0£0°0
—£00°0
v/
8000 0100
~00'0 -100°0
g g SIENTe)
wnueH
Ge0 xew oo | o9to| =zrO xew | xew
—ST°0 0T'0 -oro| -oro] -S00 geo| szo| ,usbomn
xew
.Ej_muccn_.
xew xew xew xew
0T'T 0T'T oT'T 0T'T wn
09°0 ‘uiw ‘uiw ‘uiw ‘uiw 080 -eue) +
-0z'0| O X 0T 2 x0T 2 % 0T 2 X0T| -02°0 wniquinjod
90
-£0, wnjuenL
00’e 00'€ VT xXew xew xew xXew xXew xXew xXew xew
-00g] -oogl -o1l s20 G0 srol  otol S0 Gro| szol  s20 wnuapgAjoN
08T | o8T| 09T | 009z | o009z | 009z | 009z | 009z | o9z | oovz | oovz | oovz | oovz| oo0z| oo0z| oo0z| oo6T| o0o0z| o0z| o06T| 08T
-091| -o91] -ovi| —oove] -oovz| —00ve| —oove| —00vz| -0ve| —002z] —-00ze| -00'ze| —00zZl -o81r| -o81| -081] -00z1] -081 -081] -0z1] -091f wnwowD
ovT | ovr| o9t | oozz| ooez| ooze| oocz| oozz| o2z | oost| ooor| oost| ooor| oer| otr| oTr| osor 0TI o1t | oo9| oss
o1l -otr| -ovt| -ooer] -ooztf -o61] -o61| 0061 -061] -00ZI| -002T| —00CT| —00ZT] -00'8] -00'8[ -o008| -o0s2| -o008 -o008 -00v —osE [939IN
xew xXew L0 xXew xXew xew xXew xew xXew xew xXew xXew xew xXew xew xXew xXew xew xXew xew xXew
grol srol -eof szo gro| sro|l  szol scol  stol sz grol szol szol  szol  szol  szof  oso|l szo  szol oot 00T uoal|is
ocoo| o0go0] sto0| o0g00] ogo0] o0g00] o0go0] ocoof sToof ocoof ogo0] ogo0l ocoof o0go0] o0go0] o0c00] 0500 ogo0f oco0f o000l 0£00] Xew unyns
xXew
ovoo] ovoo| ogoof svool osoo| svoo| ovool swool ozoof svoo| svoof swoo| svool ovoo| ovoo| ovoo| svoo| ovoo] ovoo| 09000f 090°0f ‘snioudsoyd
0z oot | o5z xew
oozl ooz &1 002 oozl o0z oozl ooe ooe ooe o0zl oozl ooz ooz o0z 00z  oso|l oozl oo -osz —o0s'g| ‘essuebuen
0T'0 xeul 210 xeuwl 0T'0 oT'0 01’0 xew xeuwl xew oT'0 01’0 xew | gxew | gxew xeuwl €10 oT'0 xeuwl xeuw xeul
-voo] sool -sool sool -voo|l -voo| -vool 800l stool 800 -vool -voo| 8oo| seoof seoof soof -z00 -voo| 00| STl  sTO uogued
609TES | 009TES | zL2TES | 800TES | ZvOTES | TrOTES |600TES |OVOTES| Z0OTES| 8060ES | TV60ES | 6060ES | OV60ES | £OVOES | €5V0ES | TSKOES | Zev0eS | 60v0ES | 00v0ES | 00202S | 00TOZS «:o_mmhw_mmo
HoTE sote [NgoHote[aoHoTE| HOTE |aoote s60e [goHeoe| Heoe | aoeoe | Tvoe | NTvOE | NvOE HYOE
dy | oredt dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dlL dL | POedL | c0edl | Toedl | 9peID

|931S JNIUB)SNY JO Sjuswalinbay [eaiwayd z 319v.L


https://standards.iteh.ai/catalog/standards/sist/dfcacdba-8183-43d6-b660-19b27534c2ba/astm-a213-a213m-03

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 - 03

slayl0
wnuan
0T'0 9T'0 9T'0
—900 —0T'0 —0T°0 ,uabonN
xXew
0T'0 0oT'0 ‘wnpejuel
0T ~S0 wnejue) +
5 5 -0x8 -20 5 4 wniquinjo)
S Y wniuen ]
00 00'% 00'e 00°€ 00'€
—00°€ —00°€ -00¢ —00¢ —00¢ wnuapaA|oN
00¢ 00¢ 0°0¢ 00¢ 00¢ 00¢ 00¢ 0'0¢ 00¢ 00¢ 08T 08T 08T
—0°LT —0°LT —0°LT 0'LT —0°LT —0°LT —0°LT —0'LT —0'8T -0'8T 09T 09T 09T wniwolayo
0€T 0€T 0€T 0€T 0€T 0€T 0€T 0€T 0'ST (4% 0vT oYt 0'ST
—00'6 —00'6 —00'6 06 —00'6 —00'6 —00'6 —00'6 —0'TT —-0'TT —0'TT —0'TT —0'0T I92IN
xew xew xeuwl xewl xew xew xew xew xewl xewl xewl xewl SXew
SL0 SL0 SL0 SL°0 S.0 SL°0 SL°0 S.°0 SL°0 S0 S.°0 SL°0 S.°0 uoaljiIs
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 ‘Inying
xew
000 0v¥0°0 000 000 000 000 0t0°0 000 000 000 000 000 000 ‘snioydsoyd
xewl
00'¢ 00'¢ 00'¢ 00'¢C 00'¢ 00¢C 00C 00C 00¢C 00¢C 00C 00C 00C ‘asauebuep
0T'0 xew 0T'0 0200 0T'0 xew 0T'0 xew xew xewl gXew xewl gXew
-¥0°0 800 -90°0 —500°0 -¥0'0 800 -¥0'0 800 GE0'0 800 GEO'0 800 S€0°0 uogred
yuoneubisag
6087€S 008Y€S TS.LYES 60LYES 00L¥ES 60TZES 00TZES €0LTES 00LTES €99T€S TSI9TES €09TES SNN
O4HLYE NILYE HLvE HTZE NT9TE
H8YE dl 8vedL dlL al dl Lvedl dl TcedL a.TedL LTedL dl NIOTEdL 19TEdL apelo

panupuod ¢ 319vL


https://standards.iteh.ai/catalog/standards/sist/dfcacdba-8183-43d6-b660-19b27534c2ba/astm-a213-a213m-03

ulf

AW A 213/A 213M - 03

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.

“Jaimoejnuew pue Jaseyaind ay) usamiaq Juswaalbe Jo Jalew e ag |feys usboiiu Joy sisAfeue Jo poyyaw 8yl ,
"JUSJUOD UOQGIed By} SaWN GT UBY) SS9| 10U JO JUSJU0I wnfejue) snid (Wnigoiu) wniquinjod e aAeY [feys N1LvEdL apelo ,,
"9 0'T UBY) J0W JOU PUE JUSIUOD UOGIed By} Sawin Jyble uey) S8 Jou Jo JUSUOI winfejue) snid WNIquINjod e aAeY [leys HEYEdL Pue H.yEdL Sapelo o
‘% 00'T Uey) 910W JoU pue JUSUOI UOCIED Y} SaWI) Ud) UeY) SS3] 10U JO Ju8jU0d wnfejue) snid wniquinjod e aAey |leys 8yedL pue /yedL sapelo
"0 09°0 Uey) 210W JOU PUB JUSIUOD UOCEI S} SaWI} N0 U] SS3| 10U JO JUSIUOD WNIUBN) € dARY [[eys HTZEdL apelD 5
"% 09°0 Uey) 910W JoU pue JUSUOI UOGIEI SY) SSWI) SAY Uy} SS9| J0U JO JUSIUOD WNiue)) © aAeY [[eys TZEJL apelD 4
9% 00°T @9 |[eYS WNnWIXew uodljis 8y} ‘saqn} 19TECL SSa|Wess 10 ,
“(ssauxaIY} [rem winwiuiw ul [ww T°T] Ul #70°0) SSauxdIy} lem afesaae ul [ww Z'T] "Ul 670°0 UeY) SS8] 9soy ale saqni [jem 1ybi pue Jsiswelp apisino ul [ww 2°2T] "ul 0050 Uey) SS9
9S0U) S paulap aJe sagn) Jalewelp apISINo [lewsS “J9TECL PUe T70EdL Sopelb ul Alessadau si o, 0v0°0 JO Wnwixew Uogted e ‘paiinbai are sassed Buimelp Auew a1sym ‘yloq Jo ‘sjjem Uiy} Jo Jajswelp [jews 104 4
"980TC IVS PUe /2§ 3 99119€id YUM 9IUBPIOIIE Ul PaysI|gelss uomeubisap meN ,,

6000
—€00°0
d
or'o
—ST0
N
xeuwl xew 52 xewl xeuwl ST
0T'0 ov'o 0€0 xew -S'T GL°0 G.°0 —S.°0 ST
a2 no T —0TO0A G200 IV no no no qd T —80 IV T sisylo
0T'0 80°0
—S0°0 —€0'0 wnusd
090 ¢€0 or'o 0c0 xewl ST'0 020
-0’0 =120 T -02'0 T T —0T'0 0T'0 T —60°0 —¥T°0 T T ,uaboniN
xeuwl
- S ‘wnfele)
0g'0 0T wnpejue) +
~0T0 ~90 wniqunioo
wniuel]
0'S 89 xeuw 00°€ ST 00°S 00°S 0C'T 9C
0¥ 09 0SS0 —0S'T T —€0 -0V 0¥ —80 97T T U e wnuapgAjoN
0'5¢ o've 01T S'€e 08¢ S'6T 002 0°0¢ 09T 092 0ze S'6T 06T
-0'€e -0'ce —0'8 -§'0C -0'9¢ —§'9T —0'LT -0'8T 0T -0've -0'02 —0'LT —0'LT wniwolyd
08T 0¢ce 0's¢C GET 0'€e 0¢ce G'LT S'LT oTT eor4 0¢cT 09T g'8T
—09T -0'0¢ -0'¢e —G'TT -0Te —0'6T —G'€T —G€T —00'6 —§'0¢ —0'0T —G'€T —S'LT I90IN
xewl xewl 08 xXew 00¢ (0874 0s'C
00T 00'T -99 00'T 0€0 098V G.°0 G.°0 0'T-¢0 70 —or'T '€ —0S'T uoalis
0700 0200 0T0'0 €00 STO00 0€0°0 0€0°0 0€0°0 0€0°0 ST00 0€0°0 0€0°0 0€0°0 Xew Injins
xeuwl
0€0°0 SE0'0 S20°0 700 0200 S0°0 0700 0v¥0°0 0t70°0 0200 0v¥0'0 0€0°0 0€0°0 ‘snioydsoyd
0L 009 0L xew
-0'S 0S'T 0¢ -00v 0T 00¢ 00¢ 00¢ —05'S 00¢ 080 00°¢ 00¢C ‘asauebuepy
xeuwl Xew xew xew 800 Xew xewl xeuwl ST0 0T'0 20 Xew
0€0°0 0€0'0 c00 900 -0°0 100 €00 €00 —90°0 G200 —S0°0 —970°0 800 uogred
wuoneubisaq
G9GVES 0s0ces 004s¢s 0T60CS 8CCEES GT9CES 9¢.L1ES GCLTES 00ST¢S 0S0TES GT80ES GT90€S 00T8ES SNN
6T-INX e ST-NX apelo

panupuod ¢ 31avL


https://standards.iteh.ai/catalog/standards/sist/dfcacdba-8183-43d6-b660-19b27534c2ba/astm-a213-a213m-03

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 - 03

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 ofSUPerheater tubes when properly manipulated shall stand all
two additional billets or tubes shall be made. Both retests, fof°r9ing, 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; qtherW|§e all remaining ma_te”al in the heat or I_Ot Note 1—Certain of the ferritic steels covered by this specification will
(as described in Section 13) shall be rejected or, at the optiofhrden if cooled rapidly from above their critical temperature. Some will

of the producer, each billet or tube may be individually testedhir harden, that is, become hardened to an undesirable degree when cooled
for acceptance. Billets or tubes that do not meet the requiren 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@le 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/s2>-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 TP444E = 32t + 10.00 E = 1.25 + 10.00]. For all
other ferritic alloy grades= = 48t + 15.00 [E=1.87% + 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 origat-treated condition is obtained directly by quenching after
tube for lots of not more than 50 tubes. Tension tests shall beot 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 heat in 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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