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Composition and mechanical properties of commonly used carbon steel and alloy steel

tensile Yield Elongatio | Shrinkag Test | Shock | Hardness
steel standard C Si Mn P S Cr Ni Mo Al Cu Ti \Y Nb strength Strength n e tem J HB
(Mpa) (Mpa) % % P-
MIN 0.10| 0.60 485 250 22 30
A105 ASTM A105-2011
MAX| 0.35 [0.35] 1.05 | 0.035| 0.040 | 0.30 0.40 0.12 0.40 0.08 187
B MIN | 0.17 0.17| 0.35 390 195 26 55 111
20# b
MAX| 0.24 |0.37] 0.65 | 0.035|0.040 | 0.25 0.30 0.30 156
5 B/T4726.2 MIN | 0.17 | 0.2 | 0.60 390 215 24 20°C 34 106
O# JB/T4726-2000 MAX| 0.23 [0.37| 1.00 | 0.03 | 0.020 | 0.25 0.25 0.25 540 159
MIN [ 0.17 | 0.2 | 0.60 410~560 235 24 110~160
20# NB/T47008-2010 400~550 225 24 0C 31
MAX| 0.23 [0.40] 1.00 |0.030 | 0.020 | 0.25 0.25 0.25 380~530 205 24
MIN [ 0.18 | 0.2 | 0.80 485 250 20 45 20°C 31 143
c21 VdTUV399/3:2007
MAX| 0.23 [0.35] 1.35 | 0.035| 0.030 | 0.30 0.40 0.12 0.40 0.030 | 0.020 630 185
C22.8 VATUV 5 MIN | 0.18 0.40 0.015 410 250 20 20°C 31 125
1.0460 dTUV350/3:2009 MAX| 0.23 [0.40| 0.90 |0.025|0.015 | 0.30 0.30 0.08 [0.050 | 0.30 0.020 | 0.010 540 160
MIN [ 0.17 [0.17| 0.70 450 275 24 50
20Mn GB/T699-1999
MAX | 0.23 [0.37] 1.00 |0.035|0.035 | 0.25 0.30 0.25
P245GH MIN | 0.08 0.50 410 245 23 20°C 27 125
1.0352 EN10222-2:2000 MAX] 0.20 [0.40] 1.30 | 0.025] 0.015 0.30 0.08 0.30 0.020 | 0.010 530 160
P280GH MIN | 0.08 0.90 460 280 23
1.0426 EN10222-2:2000 MAX] 0.20 [0.40] 1.50 [0.025 | 0.015 0.30 0.08 0.30 0.020 | 0.01 580
MIN 0.2 ] 0.60 485 250 22 30 —46°C| 27
A3SOLF2 ASTM A350:2010 MAX] 0.30 [0.30] 1.35 [0.035 | 0.040 | 0.30 0.40 0.12 0.40 0.030 655 197
MIN | 022 | 0.2 1.15 0.04 [N O0.01 515 415 20 40
A3SOLF6 ASTM A350:2010 MAX 0.30| 1.50 | 0.025] 0.025 ] 0.30 0.40 0.12 0.40 0.11 | NO0.03 690 197
MIN 375 23% 76
Q235A GB/T700-2006 MIX | 0.22 ]0.35| 1.40 | 0.045] 0.050 500
MIN 376 235 26 20°C 27
02358 GB/T700-2006 MIX | 0.20 ]0.35| 1.40 | 0.045] 0.045 500
MIN | 0.10 |0.20| 0.50 9.020 410 265 23 31 138
P265CH DIN10222-2 MAX] 0.20 [0.40] 1.40 [ 0.025],0.020 | 0.39 0.30 0.08 0.30_{0.630 | 0.020 530 170
P250GH DIN10222-2 MIN | 0.18 0.40 0.015 410 250 20 31 125
1.0460 MAX | 0.23 |2#40] 090 |0.025/| 0/015 |\0.30 0.80 0:08 |0.056"] 0.30 0.020 | 0.010 540 160
MIN [ 0.13 /0.20| 1.20 480~630 305 20 34 128~180
16Mn NB/T47008-2010 470~620 295 20 0C
MAX | 0.20| 10:60 |\ _1.60 |0.030 1 0:020  0.30 0.30 0.25 450~600 275 20
tensile Yield Elongatio | Shrinkag
Steel standard c [Nsiymiih P P S Cr Ni Mo | Al | cu| Ti Vv Nb strength | Strength n e t;fft Shj’c" Harﬂgess
(Mpa) (Mpa) % % P
MIN | 0.13 [0.20| 1.20 480~630 305 20 —45C| 47
16MnD NB/T47009-2010 470~620 295 20 _a0C
MAX| 0.20 |0.60] 1.60 [0.025[0.012 | 0.30 0.40 0.25 0.030 | 450~600 275 20
MIN 0.20] 1.15 o Cep 450 275 20 34
16Mn(HIC) -30C
MAX] 0.20 [0.40| 1.30 [0.008 | 0.002 0.20 o1 50;0%11_—0.@’3 1 600




7

Q345A/B GB1591-2008 | MAX] 1.20 [1.40] 2.30 ] 1.008 | 1.002 120 <0.005] 1.43 601
MAX | 0.20 [0.50] 1.70 0.035 | 0.035 | 030 | 0.50 | 0.10 030 020 | 0.156 | 0.07 630
MIN 0015 Z70 45 0
Q345C GB1591-2008 MAXI 020 10501 170 {0030 (0080 {030 | 050 {070 [ 1030 (020 [ 015 [ 007 G - -
015 7 5
Q345D GB1591-2008  qyAXT 0,18 [0.50] 1.70 10.030 | 0.025 | 0.30 | 050 | 0.10 030 020 | 0.156 | 0.07 630
MIN 0.015 470 345 21
Q345E GB1591-2008 MAX[ 018 {050 170 [ 002510020 [ 030 | 050 {010 1030 0201 076 {007 630 — - -
Q460C GB1591-2008 MAX | 0.20 10.60] 1.80 ]0.030 ] 0.030 | 0.30 | 0.80 | 0.20 055 | 0.20 | 0.20 | 0.11 | 530700 >380 >16 0C
MIN 0.015 590 —750 450 17 1 47
Q500D GB1591-2008  qyAXT 0,18 [0.60] 1.80 ]0.030 | 0.025 | 0.60 | 080 | 0.20 020 1020 | 0.12 | 011 | 540—730 >440 =17 -20C
MIN 0.015 600790 =500 =16 47
Q550D GB1591-2008  MyAXT 0.18 [0.60] 2.00 |0.030 | 0.025 | 1.00 | 0.80 | 0.30 0.80 |020 | 0.12 | 011 | 590—780 >490 >16 -20C
orC e ctamaarg | VI 0.07 [0.50] 1.30 470 245 22 28 |60C| 30 143
2 ussian standard - Fyiax | 0.12 [0.80] 1.70 |0.040 | 0.040 | 0.30 | 0.30 0.30 179
R MIN | 0.10 | 0.2] 0.50 340 235 24 20C | 27 100
: MIX | 0.17 | 03| 1.40 | 0.045| 0.045 0.30 470 140
MIN 340 235 24 20C | 27 100
S235JRG2 EN10250-2 MIX | 020 | 0.6 | 1.40 | 0.045| 0.045 470 — 140
MIN 0.15| 0.60 415 220 25
AS16F60 | ASTMAS16-2010 105 1557 T0.40] 0.90 | 0.035] 0,035 550
MIN 015] 0.85 450 240 23
AS16F65 | ASTMAS16-2010 10 1557 To.40] 1.20 | 0.035] 0.035 585
MIN 015] 0.85 48% 760 21
ASI6F70 | ASTMAS16-2010 10 =527 To.40] 1.20 [0.035 | 0.035 520
MIN 015 455 360 20
AB94F52 | ASTMAB94:2008 10 T525 [0.35] 1.60 |0.025 | 0.025
MIN 015 515 415 20
AB94 F60 | ASTMAB94:2008 1051525 [0.35] 1.60 | 0025 | 0.025
MIN 15 530 450 20
AB94 FB5 | ASTMAG94:2008 10526 [8.85] 1.60 [0.025 | 0.025
. MIN 0.15 565 485 18
AB94F70 | ASTMAB94:2008 1051525 (0.85] 160, | 0.025 ] 0.025
tensile Yield Elongatio | Shrinkag
Steel standard C Si Mn P S Cr Ni Mo Al Cu Ti \Y Nb strength Strength n e tZ;St Shj)Ck Har:gess
(Mpa) (Mpa) % % -
F11 MIN | 0.10 [0.50] 0.30 1.00 0.44 485 275 20 30 156
Class2 | ASTMA182-2013 = =0 T1.00] 0.80 [0.040 | 0.040 | 1.50 0.65 207
MIN 0.30 Z.00 0.44 85 275 20 35 143
F5 ASTM A182-2013  MyAXT 5.5 [0.50] 0.60 [0.030 | 0.030 | 6.00 | 050 [ 0.65 217
- MIN 4.00 0.44 620 450 22 50 187
e e e
Fo ASTM A182-2013  MyiAS1 515 [1.00] 0.60 [0.030 [ 0.030 | 10.00 7.10 217
— MIN [ 0.05 030 200 087 515 310 ) 0 156
Class3 ASTM A182-2013 | \ax | 0.15 [0.50| 0.60 | 0.04 |0.040 | 2.50 1.13 207
MIN 200 045 550 390 18 1 47
1Cr5Mo NB/T47008-2010 | -7AXT 015 0501 0.60 10,025 1 0.075 1 6.00 | 050 5 075 76 20C
MIN | 0.12 ]0-10] 0.30 0.80 045 780640 80 0 1 47
15CrMo NB/T47008-2010  7AXT 518 [0.60] 0.80 [ 0.025]0.0756 | 1.256 | 030 [ 065 025 470630 570 20 20C
MIN | 0.09 [0.15] 0.40 0.90 0.25 015 470630 280 20 1 47
12CriMov | NB/T47008-2010 | iaX]0.15 [0.40] 0.70 [0.025]0.0156 | 1.20 | 030 | 0.35 025 0.30 460620 270 20 20¢
) MIN | 0.06 10.15] 1.20 0.45 440590 280 23 1 60
OMnNID | NB/T47009-2010  Hyas 672 [0.35] 1.60 [0.020 [0.070 | 030 | 0.85 0.05 [ 025 430580 270 23 -7oc
ToMo3 MIN | 012 040 075 20 295 73
1.5415 EN10222-2:2000 | mMax| 0.20 [0.35( 0.90 | 0.0250.015 0.35 570
45 o B ;d;l\‘ oW &




T3CMo4-5 ) MIN [ 0.08 0.40 0.70 0.40 740 295 20 } 3 156
1.7335 EN10222-2:2000 <A 0.18 [0.35] 1.00 [0.025 | 0.015 [ 1.15 0.60 590 20C
MIN | 03 0.60 0.90 0.15 800 540 13 50
42CrMo GB3077-88 MAXT 045 T040170.90 T0.035] 0,035 1.20 0.30 1100 - - - 240
o] o,
20MnMo GB3077-88 MAX] 022 [0.4] 1.20 [0.030 | 0.035 0:30 700 0cC

1. Seamless steel pipe, welded steel pipe (straight seam pipe and spiral steel pipe), stainless steel pipe, etc.

2. A series is international universal series (imperial tube), B series is domestic series (metric tube)

Nominal Outer thickness of pipe wall (mm) and theoretical weight (m/kg)

diameter Imperial
DN A| B |25 3 [35]| 4 |45]| 5 6 | 7| 8| 9| 10| 12
15 172" 213 18 [ 1| 111 [125]138] 15| 16
20 3/4" 26.9| 25 [14] 163 [186] 207|228 247 |281]3.11
25 1" 33.7| 32 [18]| 215[246] 276 [ 3.05]| 333 |385]4.32{447
32 11/4" 42.4| 38 [2.2| 250 | 2.98| 3.35 [ 3.72| 4.07 |474]535]5095
40 11/2" 483| 45 [2.6] 311|358 4.04 | 449 | 403 | 577656/ 73 [\7.99
50 2" 60.3] 57 [34| 4 |462]523]583| 641 [(765(883] 967107
65 21/2" 76.1| 76 [45] 54 [6.26] 7. [ 8.75 \[10.36 J 1.0 |13 144
80 3" 88.9| 89 |5.3| 6.36 [ 738 8138\ '0.98 | \10.36 {12281 142[ 16 [17.8
100 4" 114 | 108 [ 651777 9.02|j0.26) 1(.49} 1271509 17.4 | 19.7] 22
125 5 g of 13 - ) | < Lre7sP14ai26| 15.78 [18.79] 21.8 | 24.7 [ 27.5{ 30.33 [ 35.81
150 = | 67/ (|ces| 159 [\ | S 17.15| 18.99 [22.64| 26.2|29.8[33.3 36.75] 43.5
200 Ve 219 297 31.52| 36.6 | 41.6 | 46.6 | 51.54 | 61.26
250 (& \ Woy ) [273] 273 39.51| 45.9 | 52.3| 58.6 | 64.86 | 77.24
300 ), ) @Y 324 | 325 47.2 | 54.9 | 62.5]| 70.1 | 77.68 [ 92.63
350 14" 355 | 377 54.89| 63.9 | 72.8| 81.7[ 90.51| 108
400 16" 406 | 426 62.14| 72.3 | 82.5] 92.6 [ 102.6 | 122.5
450 18" 457 | 480 93.1] 105 [ 115.9] 139.5
500 20" 508 | 530 103 [ 116 | 128.2[ 154.3
600 24" 610 [ 630 123 [ 138 | 152.9 [ 182.9
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Steel Material c| si|mn| P | s | o |5 materiall Ni | Mo | cul| v | al Mark
grade grade
< <
0.030/0.030
12 0 =)
37Mn5 0344020151 = | = |<015 37Mn5 | <020 oc{ ot
0.39| 0.35 [ 1.5]0.025(0.015| =" -\ : Cﬁ-“
0 '~ N_]
—~
34Mn6 035| 026 | 3 o.cy,.a&os@ 4}\4@ .04 lo. 11\0.07 0.022
al
- CQ ) \I :
274 pi7-1\0- { N2- 30MA2C
2Cr lo3 8ﬁ0 < 0.4 ) <0.25 <0.20
<l D
B )\ el
Allow | Allow | Allow Allow Allow
14 able | able | able able able
. |residul resid | residu residu resid
0.27-| 0.17- | o-
30Mn2 al ual al 30Mn2 al ual
0.34] 0.37 [ 1.8
conte | conte| conte conte conte
0
nt= | nt= | nt= nt= nt=
J55 0.35]0.35| 0.30 | J55 0.30 0.30
0.4
0.26-| 0.17-| 0- 0.80- 0.15-
30CrMo 0.34]| 0.37 | 0.7 1.10 30CrMo 0.25
0
1.4
0.24-| 0.17- | o- < 0.08-
25Mn2V 028! 057 [ 1.7 <0.02 0.015 <0.15 25Mn2V| <0.20 <0.20 0.12
0
1.1
0.32-| 0.15-[ 0- | < < 0.01-
34Mn5 0.38| 0.35 | 1.3 0.025/0.025 34Mn5 0.04
0
%4 11, 3£ 9 T




< <
0.030(0.030
1.2 O
0.34-| 0.20- | 5- | =< < 0,01y
37Mn5 0.39| 035 | 15|0.025[0.015 *01° 37Mn5 | <0.20 Sﬁ“f\\ 0.0
0 (\ PSRN (\
K55 13 %5& \/\m il
34Mn6 0.35| 0.26 [ =10.018 0.0? 09 9}4 0040011/ b.0 0.022
17 % Q Eg/ \/%M 2C U
. . - s = n
30Mf e 35 | E 5 % :?? 7| <0.25 <0.20
&)/3 - <oas| 19| 5 | — |s025 <0.35
050" 6 |0-030{0.030 = =
Allow | Allow | Allow Allow Allow
14 able | able | able able able
0.27- 0.17- 0 residu| resid | residu residu resid
30Mn2 0'34 0'37 18 al ual al 30Mn2 al ual
’ ’ O conte | conte| conte conte conte
nt= | nt= | nt= nt= nt=
0.35 | 0.35| 0.30 0.30 0.30
1.2
0.34-| 0.20-| 5- | < < 0.01-
37Mns5 0.39| 035 [ 1.5 0.025]0.015| 01° 37Mn5 1<0.20 =0.20 0.04
0
L80-1 34Mn6 0.35| 0.26 153 0.018(0.005| 0.09 34Mn6 | 0.04 |0.011] 0.07 0.022
1.4 L80-1
30Mn2Cr 027-[0.47-f 0- | < | o | 02 30Mn2C| _ ¢ C " ) QD
0.34| 0.35 | 1.8]0.025|%0%%| 04 A\ | : Q Q
0 a2 N
1.4
25Mn2V 0.24-1 0.47- | 0- | 5 go1 S /_\5 C%An Vi< }D %zo gve-
0.28?.«7;6;‘&\?16@ <§ X =24C10.12
g\ C \b \/)
32-[10.1 - <
25Mn 3 ?N\) 525 0,025 <030 25Mn2 |<0.30 <0.25
0
1.4
0.34-| 0.25-| 5- | < < 0.11-
36Mn2V 039] 040 | 1710.025 0015|015 36Mn2V| <0.20 <0.20{ 4 46
0 4 5 [m., dt 9 i




L80-1 37Mn2V 37Mn2V
< <
0.030/0.030
1.2
0.34-| 0.20-| 5- | = < 0.01-
N80Q 37Mn5 0.39 0.35 | 1.5|0.025[0.015 50-1%| ngoq| 3"MnS <020 <0.20 0.04
0
34Mn6 0.35| 0.26 153 0.018]0.005| 0.09 34Mn6 | 0.04 |0.011] 0.07 0.022
Steel Material c| si|mn| P | s | o |5 materiall Ni | Mo | cul| v | al Mark
grade grade
Allow | Allow | Allow X
able | able | able
14 residu| resid | resid
0.27-| 0.17-| 0-
30Mn2 034 a )]s
7 conte
M At=
//6)30
N80Q \4
0.32-| 0.17-] 0- | < <
25Mn 039] 0.37 | 1.810.025 0025 50-30 25Mn2 | <0.30 <0.25
0
N80Q
37Mn2V 37Mn2V
1.4
0.27-| 017-] 0- | = 0.2- 30Mn2C
30Mn2Cr 034l 035 | 1810.025/5002| 0% ) <0.25 <0.20
0
1.4
0.17-] 0.17-] 0- | < <
N8o0Q 20Mn2 0241 037 | 181 0.025 0025 50-30 20Mn2 | <0.30 <0.25
0
1.2 C)
0.22- o-| = < SAE152 g
SAE1527 0.29 1.5 0.040 [ 0.050 N ]
0 A @ &!5 ,

)\

TN >4




25Mn2V <0.15 ooV <o. <0.20{ %%
f) ] 0.12
6 0.11-
36Mn2V <0.15 36Mn2V|<0.20 <0.20 016
37Mn2V 37Mn2V
Allow | Allow | Allow Allow Allow
able | able | able able able
1.4 : . ; ; )
027- 0.17-| o- residu| resid | residu residu resid
30Mn2 ' ' al ual al 30Mn2 al ual
0.34| 0.37 | 1.8
conte | conte| conte conte conte
0
nt= | nt= | nt= nt= nt=
0.3510.35| 0.30 0.30 0.30
P110 P110
1.4
0.27- 0.17-| O- < 0.2- 30Mn2C
30Mn2Cr 034! 035 | 1810.025 <0.02 04 . <0.25 <0.20
0
1.2
0.34-] 0.20- | 5- < < 0.01-
37Mn5 039! 035 115]0025|0015 <0.15 37Mn5 [ <0.20 <0.20 /0404\
0 Q e
||QQ> N
o\ \[e) |\ Y e
S G d
0.32-| 0.17- eol| (> ] resiaul g 152 &Y
35CMo 10 40499.37 $o< Cf’ o\;/ 0.25| "
conte conte
K.\/ < = ﬁ ] nt= nt=
0.030 0.030
o BN
oz
0.26-| 0.17- 0.80- 0.15-
30CrMo 0.34| 0.37 1.10 30CrMo 0.25
# 7 T, k9 4R
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_ = 133 = | = <150 — |<0.99|<085
0.35 5 |0.020]0.010 = It e
0.4
0.26-| 0.17-| 0- 0.80- 0.15-
30CrMo 0.34] 037 | 0.7 1.10 30CrMo 0.25
0
Q125 Q125
25CrMoMo 25CrMo
Mo
HCP110 HCP110
0.32 1.2 /£
— 32Mn6 o | 023 | & [0-015]0.015]0.062{~<—\| B82)In§ | 0,065/0.020| 0.5 0.012
S 10# steel 0.4, 0.188] 0.4 | 07016/ 0.0%
) ) 20#
— 20#steel 0.23| 0123704 0.034 N0.03+0.022| — | &~ [0.018 0.04
354 0.051
— 35#steel 0.38)0.237 [ 0.7[0.021 0.02 | 0.041| — | -7 |0.028 0.05 (Als
)
HO8
S HO8steel 0.07]0.022(0.5(0.016(0.020|0.017| — | . |0.013 0.05
ltems chemical composition, %
Types| C | Si Mnhn | cr Ni Cu Ti | Mo| VvV P S
Steel grade of
steel
0.2 ol s
H40. J55 AB581 7.1 0.17-11.25- <0.25] <0.25] <0.20 B °10.02]<0.028
I 0.3 0.37] 1.50 A4 3
1 0.3 £
33Mn| 1-] 0.17-] 1.35- P 00—
K55 v o3l 037 | 1.5045028] <0.26] 0020 |\ ++ ==/ ¢ 14 o.gz <0.028
5
%8 Ui, 3£ 9 I




fe %-2 0.17-] 120 <
g4 | sqmh | 3 P 1900 05) <0.25] <020 | — | — | — | 0.02]<0.028
o 0.3l 0371 1.45 :
S 2
1 NBOQ
ol P %2 0.17-]1.30 0o7-| =
n - . - . - . -
204 | 2N S 0L Sy [0.25] <0.28] <020 | — | — [957 0.02]<0.025
48 5
9
D < 0mn( %-2 0.17-] 1.30- =
L80 2440 3| 057 | Tas | s025| 0.25| <020 | — | — | — Jo02fs0020
48 0
2
ol P %2 0.17-]1.30 oo [
. n - . - . - . =
< < < —_ _C . 0.6~
1 series 244. viL) | 0.2] 0.37] 1.60 <0.25] <0.20} <0.20 012 01021=0-620
48 0
9
C90 1 series 0.2 <
2 276M 6. | 0.17-] 0.35-] 0,801 %0l Lo 905-[0258 U1 05 o 008
C90 2 series oTi | o6[\0-37 4060 116"} 1| J-045]0.35 Po e
T95 1 sefies ; 0.2 <
/ A 03540 80 05-] 0.25-
- \ 2(CMg- | OT7-} 03510806 50 <0.20 | 2951925 — ] 0.01|<0.008
|95 2 series O+l 03 00/ U G0 110 015 035 8
0.2 .
) 25Mn| 2- | 0.17-] 1.30- 007-| =
b L
Cos Vo o e[ s0:25] <0.20] <020 o 0.5())2 <0.025
9
D<1 25mn O22 0.17-] 1.30- 0o7-| =
204 | 200 = VD) oy 025|020 <020 | — | — |957 0.02|<0.025
48 s 5
3 P110
ol PV %2 0.17-] 1.30 0.20-}0.07-] .=
n] 2-]0.17-] 1.30- 20-10.07-
221;1. DN ol T 02| s0.20] <020 | — |02057 0.502 <0.025
9

1. As (arsenic) and Sn(tin) of petroleum pipe couplings shall meet: As<0.03%, Sn<0.01%, 0.4As+6Sn<0.072%
2. When coupling material and finished coupling are delivered from the factory, Cr. Ni, Mo of Ni, Cuand C90, T95 listed
3. D in the table is the outer diameter of the steel pipe.




