Company: GKsteelpipe

Web: www.gksteelpipe.com

Email: eva@gksteelpipe.com

Tel: +86 13991232350

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 \ 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
MIN | 0.17 | 0.2 0.60 390 215 24 20C | 34 106
20# JBIT4726-2000
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
204 NB/T47008-2010 400~550 225 24 oC 31
MAX [ 0.23 0.40| 1.00 [0.030 |0.020 | 025 | 0.25 0.25 380~530 205 24
MIN | 0.18 | 0.2] 0.80 485 250 20 45 | 20C| 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 MIN | 0.18 0.40 0.015 410 250 20 20C | 31 125
VdTUV350/3:2009
1.0460 MAX | 0.23 |0.40| 0.90 |0.025]0.015] 0.30 | 0.30 0.08 10.050 | 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 20C | 27 125
EN10222-2:2000
1.0352 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
EN10222-2:2000
1.0426 MAX| 0.20 |o0.40| 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 |-ascC| 27
A350LF2 ASTM A350:2010
MAX [ 0.30 |0.30| 1.35 [0.035]0.040 | 0.30 | 040 | 0.12 0.40 0.030 655 197
MIN| 022 | 02] 1.15 0.04 | N0.01 515 25 20 40
A350LF6 ASTM A350:2010
MAX 0.30| 1.50 | 0.025[ 0.025| 0.30 | 0.40 0.12 0.40 0.11 | N-6:03 590 197
MIN 375 235 76
Q235A GB/T700-2006
MiIX | 0.22 [0.35] 1.40 | 0.045] 0.050 500
MIN IN 375 235 26 20C | 27
(2358 GB/T700-2006 MIX | 0.20 |0.35] 1.40 | 0.045 | 0045 — 500
MIN | 0.10 [0.20] 0.50 0:020 410 265 23 31 138
P265GH DIN10222-2 MAX| 0.20 |o.4e477.40 |0.02540,020 [[080 | 080 0,08 0.30{0.030 | 0.020 530 170
P250GH DIN10222.2 MIN| 0.18 0.40 0-015 410 250 20 31 125
1.0460 MAX | 0.23/10/40] 0.96+]0025 10.0%5 | 0.30 ] /0.30 0.08 |0.050 | 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_10:66.] 1.60 |0.030.1'0.020 | 0.30 |_0.30 0.25 450~600 275 20
tensile Yield Elongatio | Shrinkag
Steel standard c |si| v | P S Cr Ni Mo | Al | cu| Ti Vv Nb strength | Strength n e t;‘f; Shj’Ck Harggess
01 i, 3 o16 || (Mpa) (Mpa) % % '




MIN ] 0.13 J0.20] 1.20 480630 305 20 25C] 47
16MnD NB/T47009-2010 470620 295 20 200
MAX| 0.20 [060] 1.60 | 0.095 [0.012 0.40 025 0.030 | 450600 275 20
MIN 0.20] 1.15 0 | Cep 450 275 20 Nz
16Mn(HIC) Max | 0.20 040 1.30 [0.008 |0.002 0.20 <0.004| 0.43 600 -30¢C
Q345A/B GB1591-2008 | MAX| 1.20 |1.40] 2.30 |1.008 | 1.002 720 <0.005 1.43 601
MAX | 0.20 [0.50] 1.70 |0.035 | 0.035 0.50 0.30 | 020 | 0.15 | 0.07 630
MIN 0015 Z70 345 20
Q345C GB1591-2008 MAX] 020 10501 1.70 10.030 | 0.030 050 030 10201 015 1 007 530
MIN 0015 470 345 1
Q345D GB1591-2008  M\iax[ 0.18 [0.50] 1.70 ]0.030 | 0.025 0.50 030 | 020 | 0.156 | 0.07 630
MIN 0015 470 345 1
Q345E GB1591-2008 MAXI 018 {050 170 {00251 0020 050 e O30 020 015 1007 630 — - -
Q460C GB1591-2008  MyaX] 0.20 [0.60] 1.80 |0.030 | 0.030 0.80 ' 055 [0.20 | 0.20 | 011 | 530—700 =380 >16 0C
MIN 0015 590 —750 450 317 . Y
Q500D GB1591-2008  M\iax[ 0.18 [0.60] 1.80 ]0.030 | 0.025 0.80 020 {020 | 0.12 | 041 | 540730 =440 >17 -20C
MIN 0.015 600 —790 =500 >16 147
Q550D GB1591-2008  qyAx 0.1 [0.60| 2.00 |0.030 | 0.025 0.80 080 | 020 | 0.12 | 0.11 | 590—780 490 >16 -20C
OrC ~vesian ctandarg | MIN | 0.07 [0.50] 1.30 470 245 22 28 |60C| 30 143
2 MAX] 0.12 [0.80] 1.70 | 0.040 | 0.040 0.30 0.30 179
S MIN | 010 | 0.2 ] 0.50 340 235 24 20C | 27 100
: MIX | 017 | 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\
AST6F60 | ASTMAS16-2010  op s 557 T0.40] 0.90 | 0.035] 0.035 Coo L~ (Il 5 )
MIN 0.15] 0.85 PN 460\ |/ 240\ \ | —23
ASTBFES | ASTMAS16-2010  IMyasT 024 J0.40] 1.20 | 0.035] 0.035 VL T/ 585 \ \ )
MIN 0.15] 0.85 VNI 48\ [\ 760/ [—21
ASTBF70 | ASTMAS16-2010  op s 557 (040 1.20 |0.035 | 0.035 \ T B20\ \|
] MIN 0.15 \_J \ 360 20
AB94F52 | ASTMAB94:2008 105526 [0.35| 1.60 |0.025 | 0.025 T UL / | )
] MIN 0.15 o) Ns P | \ 515 415 20
AG94 FEO |  ASTM AG94:2008  |yit—s——ToseT 150 o738 7025 S T »
] MIN 0 N W A —~. \ \ 530 450 20
AG9 F65 | ASTM AG94:2008  |yio—s—=Ta%et 1 o0 (0098 | 0025 RIS
] MIN 0.15 ) J 565 485 18
AGS FT0 | ASTM AG94:2008  |yiot—>etoa=T-5o0 [ 5025 [ 0,095
\_) \-) tensile Yield Elongati i
gatio | Shrinkag
Steel standard C xr\\_Mn/ P S Ni Al Cu Ti Nb strength Strength n e tZ;St Shj)Ck Harggess
(Mpa) (Mpa) % % P-
F11 MIN | 0.10 |0.50] 0.30 485 275 20 30 156
Class2 ASTM A182-2013 - -0 T0.20 [1.00] 0.80 |0.040 | 0.040 207
MIN 0.30 785 375 20 35 143
F5 ASTM A182-2013  MyAXT 515 [0.50] 0.60 ]0.030 | 0.030 050 217
- MIN 620 450 22 50 187
FoA ASTM A182-2013 -5 —10501 0560 100401 0.030 050 2!
MIN 0501 0.30 585 380 20 70 179
Fa ASTM A182-2013  MyAXT 515 [1.00] 0.60 ]0.030 | 0.030 217
= MIN [ 005 030 515 310 0 30 156
Class3 ASTM A182-2013 | yax | 0.15 [0.50| 0.60 | 0.04 |0.040 207
MIN 590 390 18 147
o kit “W %1152 8'?8 8'%8 00221 0010 020 0.2 8076 20 280 20 = 47
) ) : 7806 -
15CrMo NB/T47008-2010  M7ANT 518 [0.60] 0.80 | 0.025]0.015 030 025 470630 270 20 20C
o | omrroma o [MIN ] 0.09 ]0.15] 0.40 PR N 470630 280 20 47
S T6 %




PAVE )

e e et uworew ity MAX] 0.15 ]0.40] 0.70 ]0.025]0.015 | 1.20 0.30 0.35 0.25 0.30 460~620 270 20
09MNID |  NBT47000-2010 (i =090 10520 To020 00T [ o30 | 065 0.05 | 0.25 S0t i = 70—
16Mo3 MIN | 0.12 0.40 0.25 440 295 23
1.5415 EN10222-2:2000 | max [ 0.20 [0.35[ 0.90 [0.025|0.015 0.35 570
Y] EN1022222000 | iny—o e o5 10000075 [ooTs |18 0’50 350 = ——2 20 1%
42CrMo GB3077-88 M| 0 ae Toa0 0. 90 1003 0035 129 0 105 20 - 20 240
20MnMo GB3077-88 MAX] 022 1091120 1003010055 050 700 =0 - oc [
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 3.5 4 4.5 5 6 7 8 9 10 12
15 1/2" 21.3]| 18 11111]1125] 138 1.5 1.6
20 3/4" 269| 25 |[1.4| 163 1.86| 2.07 | 228 | 247 | 2.81] 3.11
25 1" 33.7] 32 [1.8]| 215|246 276 | 3.05| 3.33 | 3.85|4.32| 4.47
32 11/4" 424 38 |22 259298 335|372 4.07 | 474 535(5.95
40 11/2" 483| 45 |26] 311|358 404 | 449 | 493 | 5771656} 73 [\7.99
50 2" 60.3| 57 |34 4 |[462]| 523|583 | 6.41 76551.8.83 | 9.67110.7
65 21/2" 761 76 |4.5| 54 | 626 7.4 [AA93 | 8.75 \[10.36] 11.p p1371| 4.4
80 3" 88.9| 89 |5.3| 6.36 | 738~ 8138\ 9.38 | \10.36 |12.28| 142 | 16 | 17.8
100 4" 114 |-408 | 65| 777 (| 9.021| 10.261 11.49+" 12.7 11509\ 17.4 | 19.7| 22
125 5" 140( 133 10.73114\26| 15.78 |18.79] 21.8 [ 24.7] 27.5 30.33 | 35.81
150 6" 168 | \159 17.75| 18.99 |22.64( 26.2|29.8|33.3|36.75| 43.5
200 8" 249 | 219 31.52| 36.6 | 41.6 | 46.6 | 51.54 [ 61.26
250 10" 273 273 39.51| 45.9 | 52.3|58.6| 64.86 |77.24
300 12" 324 | 325 472 | 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 1 82.5192.6 | 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 1 182.9
%03 0, 316 7




Steel Material c| si |mn| P | s | o |5 Materiat| Ni | Mo | cul| v | A Mark
grade grade
< <
T 0.030]0.030 T
2 O =)
37Mn5 034-10.20-1 5| < | = |45 37Mn5 | <0-20 0({ 01-
0.39] 0.35 | 1.5(0.025(0.015] ™ \ ’ Cﬁ.m
|
34Mn6 0.35] 0.26 1.3 0.%.[1%05@ 4}\45@ .04 0. 11\0.07 0.022
nl
& = ok
27F bi7-\0- q - 30 C
2Cr {03 8ﬂ0 < 04 ) <0.25 <0.20
e\ D
S ) i
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 0.350.35]| 0.30 | J55 0.30 0.30
0.4
0.26-] 0.17-| O- 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 028l 037 |17 <0.02 0015 <0.15 25Mn2V | <0.20 <0.20 012
0
%40, 16 I




1.1

0.32-| 0.15-| 0- | = < 0.01-
34Mn5 0.38] 0.35 | 1.3/ 0.025[0.025 34Mn5 0.04
0
< <
0.030(0.030
1.2 o
0.34-| 0.20-| 5- | < < 01
37Mn5 0.39] 0.35 | 1.5|0.025|0.015| <0-1° 37Mn5 1<0.20 Si'wf\ 0.0
0 0 A
K55 = K55 eV AN
34Mn6 0.35( 0.26 | o [0.018/0.005| 0.09 54 0@; 0.}1\/\@3.0\( T/ 0.022
7-|f0.47 /10"4’ Lﬂ I C@Mn i T
30%;:3 : 35 1@%0 51002 i B <0.20
N
i%’ ‘o < | — |=025 <0.35
50177 ;7| 0.030(0.030 =2 =2
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=
0.35 | 0.35 | 0.30 0.30 0.30
12
0.34-| 0.20-| 5- | = < 0.01-
37Mn5 0.39] 035 [ 1.5 0.025]0.015| 01° 37Mn5 1 <0.20 <0.20 0.04
0
L5041 34Mn6 0.35| 0.26 1;’ 0.018|0.005| 0.09 34Mn6 | 0.04 [0.011] 0.07 0.022
1.4 L80-1 b
027-|017-| 0- | = 0.2- 30Mn2C
30Mn2Cr 0.34] 035 | 1.8]0.025|%°%?| 0.4 n\ <028

o
g%
T

14 \
osmn2y |24 017 O SO&QO ié@\s C%An v\ <q.2
o £

/=1 \ |

0.28?.’71.7 ( 6.12
A 1P\ \[<h ; , Jb 16 |5




%\ \b =
25Mn @ W D = 1<0.30 25Mn2 |[<0.30 <0.25
39| 0.37 |y .6107025(0.025| = = =
0
14
0.34-| 0.25-| 5- | < < 0.11-
36Mn2V 0391 040 | 1710.0250.015] 01 36Mn2V|<0.20 <0.20{ 4 46
0
L80-1 37Mn2V 37Mn2V
< <
0.030(0.030
1.2
0.34-| 0.20-| 5- | < < 0.01-
N80Q 37Mn5 039 035 | 151 0.025|0.015]<0-15|N80Q| 37Mn5 |<0.20 <0.20 0.04
0
34Mn6 0.35| 0.26 1;’ 0.018(0.005| 0.09 34Mn6 | 0.04 |0.011] 0.07 0.022
Steel Material c| si|mn| P | s | e |5 material] Ni | Mo Mark
grade grade
Allow | Allow | Allow Allow O
14 able | able | able able
0341037118 conte | conte| conte ; (e
0 = nt= t= /Q_\B Nt <7
N80Q : 9/{ 0< ;
b 035 PO 1 \ ) 1 9%
0.32-1 0.1 - < ?
5Min2 0 37 D)’-O 3_025 <0.30 25Mn2 | <0.30 <0.25
(_0/
Mh2v < | & 7Mn2V
3 ) Ngoq S M
14
0.27-| 0.17-] 0- | < 0.2- 30Mn2C
30Mn2Cr 034|035 | 181 0.025(5092| 42 ] <0.25 <0.20
0
1.4
0.17-| 0.17-] 0- | < <
N80Q 20Mn2 0241 037 | 181 0.025 0025 <0-30 20Mn2 [<0.30 <0.25
0
1.2 C)
0.22- 0-| = < SAE152 Q
SAE1527 0.29 1.5|0.040|0.050 h (\ KE
0 ) M\(\/—\\\ AT ¥ 7
%06 7, 4L 16 7L




y N
— — VAV =
1.4 — Ca {J o \é
25Mn2V 0.24- 0. 0- = @) { 2\ =0 o‘ <0.20| %98
Oiﬁv 0437 1(" 01015 "C :@ ' - 0.12
/3 Q
] \ 14] )
0.34 2 s < < 0.11-
36Mn2 @9 0117100250015 <0.15 36Mn2V| <0.20 <0.20 0.16
0
37Mn2V 37Mn2V
Allow | Allow | Allow Allow Allow
14 able | able | able able able
027 0.17- O residu| resid | residu residu resid
30Mn2 ' ’ al ual al 30Mn2 al ual
0.341 0.37 | 1.8
conte | conte | conte conte conte
0
nt= | nt= | nt= nt= nt=
0.35 1 0.35 0.30 0.30 0.30
1.4
0.27-| 0.17-] O- < 0.2- 30Mn2C
P110 30Mn2Cr 034 035 | 18]0.025 <0.02 04 P110 . <0.25 <0.20
0
1.2
0.34-] 0.20- | 5- < < 0.01-
< < <
37Mns5 0.39| 0.35 [ 1.5(0.025]0.015 <0.15 37Mn5 |<0.20 =0.20 ).04\
0 n - ~ VD
||<g> N
A\ 12
8sid id
0.32-| 0.17- eol| (> ) resIaulg 1521 oY
35CrMo < 3 o u
0.40470.37 go CQ o 02s | o
§ < = ﬁ [~— nt= nt=
0.030 0.030
=2 BN
o fozs
0.26-| 0.17- 0.80- 0.15-
30Cr 0.34| 0.37 1.10 30CrMo 0.25
<
- = 13| = | = |<150 — |<0.99|<0.85
0.35 5 0.020(0.010| ™ - -
%7 0, 4L 16 7




0.4
0.26- 0.17-| 0- 0.80- 0.15-
Q125 30CrMo 0.34| 037 |07 110 | Q125|30CrMo 0.25
0
25CrMoMo 25CrMo
Mo
HCP110 HCP110
0.32 1.2 - -
— 32Mn6 0.23 0.015[0.015| 0.062| —— 1-32Mn6 |0.065[8-028| 0,45 0-017
0 6 N
— 10# steel 0.1 |0.188| 0.4 | 0.016] 0.01 N
—
— 20#steel 0.23/0.231|0.4[0.031| 0.03-10.072f = S‘t-‘j’; 0.018 0.04
o 0.051
S 35#steel 08802871 0.7 | 9.021\0.62 [ ogat—="| 27 10.028 0.05 (Als
)
. HO8
— Hossteel 0,074 0:0220.5 0.0160.020( 0.017| — | [ ° |0.013 0.05
Items chemical composition, %
Types| c| si | vn | cr | Ni Cu Ti Mo v]P S
Steel grade of
steel
Al 02 17-11.2 10 =
H40. J55 6581 7.1 0.17-1 1.25- <0.25] <0.25] <0.20 ) ~10.02]<0.028
I |os]037] 150 04 N
1 0.3 &
33Mn| 1- | 0.17-] 1.35- g \ oo
K55 v | osl 037 | 1 sads0i28) <p.25] w0l |\ - /| o 5a o.gz <0.028
5
_ 0.2
o< 8- bo1z-| 1a0- s
s44.] 3qvin | 5 - <0.25| <025 <020 | — | — | — |0.02]<0.028
o 0.3] 0371 1.45 s
e 2
1 N80Q
D21 550 %2 0.17-]1.30 007-| =
n - . - . - . -
2441 7 52l 037 | 150 | S0-25]s0.25| <020 | — | — |55 0.02|<0.025
48 5
9
D < a30mn( %-2 0.17-| 1.30- =
L8O 24415 M 03] 0,37 | 145 <0.25|<0.25] <020 ] — | — | — |0.02]<0.020
48 0
2
%8 7, 316 m




oo 02 )
. 21 25Mmn| 2- | 0.17-] 1.30- oo [
J— —C Y, N6~
1 series 24| O | 057 | o | <025| <0.20] <020 519 [ 010210620
48 0
9
i 0.2 <
2 C90 1 series 27M 6. | 0.17-] 0.35-] 0,801 %ol Lo 905 (0250 U1 5L co 008
C90 2 series oTi | o5 \0-37 4060 | 11104722} 5257 1045 | 035 s ™
T95 1 sefies . 0.2 <
- 35. ) - - -
: 2(CMp- | O17-3 035-°0.80°F 4 90| <0.20 | 2951925 _ | 0.01|<0.008
195 2 Series O+ 03 OO/ U G0 110 015 035 8
0.2 j
) 25Mn| 2- | 0.17-] 1.30- 0o07-| =
5 <0.25] <0.20| <0. — | = 02]<o.
co Vol o ae [ <0.25] <0.20] <020 A ogz <0.025
9
D<1 25mn O22 0.17-] 1.30- 0o07-| =
244 | 2500 2 L 0I0) 150 <025 s0.20] <020 | — | — |957 0.02|<0.025
48 s 5
3 P110
ol P %2 0.17-] 1.30 0.20-|0.07-] .=
n] 2-]0.17-] 1.30- 20-10.07-
2:;1. o S <025 s0.20| <020 | — |02 %07 o.gz <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 pibe.




Petroleum steel grade comparison table

PSL1 Pipeline steel grade comparison table

Tens
ile Chine deliver
Steel grade] Yield strength Mpa | stren] se C%| Si% | Mn%] P% | S% Cr% Ni% | Mo%| V% | Cu%])y
gth status
Mpa
10# ] 0.0] 0.17-] 0.35-] =< < <0.15 1 <0.30] — — Finish
7-1 0.37] 0.60]0.030]0.030 0.25)rolling
0.1 or
- anneal
20# 1 0.11 0.17-10.35-] < < <025 | £048010 - = Sing
L175 7-| 0.37] 0.60]@.080] 0.030 0.25
or A25 2175 2310 0.2
1
API < ¢ < < < /A A — —
0.2 0760 1.6,0301)0.030
1
104-n0.64-047-] 0.35-] =< < <0.15 |1 <0.30] — — <
7-1 0.37] 0.60]0.050]0.030 0.25
0.1
3
Finish
L175P 20# 1 0.11 0.17-10.35-] < < <0.25 1<0.30] — — 9 rolling
>175 >310 7-1 0.37] 0.60]0.050] 0.030 0.29 or
or A25P
0.2 anneall
1 ing
API < — ]1<0.60]0.0454 < — — — —
0.2 0.080] 0.030
1
10# 1 0.0] 0.17-] 0.35-] < < <0.15 ] <0.30] — — g
7-1 0.37] 0.65]0.030] 0.030 0.25
0.1
3
Finish
20# 1 0.1]1 0.17-10.35-] < < <0.25 1<0.30] — — 9 rolling
L210or A 2210 2335 7-| 0.37 ] 0.65]0.030]0.030 025 or
0.2 anneal|
2 ing
API < — [1=0.90] =< < — — — —
0.2 0.030]1 0.030
2

010 w, 3t
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20# | 0.1] 0.17-] 0.35-1 < < A x0.25\| 2050 A <
7-| 0.37 | 065}.0:030] 0.030 025 Finish
L245R 0.2 rolling
or BP L245 >245 2415 1 or
orB AR <\ N\—D=1201 < < — — | — anneal|
) 0.030] 0.030 ing
8
20# | 0.1] 0.17-] 0.35-] =< < | <025 |<0.30] — R
7-1 0.37 ] 0.65]0.030] 0.030 0.25
0.2
3 Finish
L290R or 20G | 0.1] 0.17-] 0.35-] =< < | =0.25 |=<0.25]<0.15 Jrolling
X42 1290 >290 >415 7-1 0.37] 0.65]0.030] 0.030 0.20lor
or X42 0.2 anneal
4 ing
AP < | — [=130] = < — — 1| —
0.2 0.030] 0.030
8
16Mn] 0.1] 0.20-] 1.20-| =< < | <025 |<0.30] — R
2-] 0.60 | 1.40]0.030] 0.030 029 Finish
0.2 rollin
1320 or >320 >435 0 o
X46
APl | = | — |=140] = < — — 1] — normal
0.2 0.030} 0.030 izing
8
16Mn] 0.1] 0.20-] 1.20-| =< < | <025 |<0.30] — 4
2-] 0.60 | 1.40]0.030] 0.030 0.25
0.2
0 Finish
20Mn] 0.1] 0.20-] 1.20-] < < — U /- — Lolling
L.360 or 2 | 7-| 045 1.40]0.030]\0.630
X52 2360 2460 02 or
. normal
4 izing
APL | 2\ /= Bei\do] —< < = — 1 = —
0.2 0:03010.030
8
20Mn | 6.140.20-1 1.20-] < < — —
2" | 7-] 045 1.40]0.030] 0.030
0.2 Finish
L390 or >390 4 rolglrng
X56 = 2490] 25Mn| 0.2] 0.20-] 1.20-| < < — — | rormal
2 | 2-]045] 1.40]0.030] 0.030 e
izing
0.2
8

11
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25Mn] 0.2] 0.17-] 1.20-] < < | =025 |<0.20 007 o
2v | 2-] 0.37 | 1.40]0.025 0.025 0.12] 0.20] £inish
0.2 rolling
L390 or X56 2390 8 or
AP ] = | — I=140] < < — — d | — Jnormal
0.2 0.030] 0.030 izing
8
25Mn] 0.2] 0.20-] 1.20-] < < — — — | =
2 | 2-] 0.45] 1.40]0.030] 0.030 »
Finish
0.2 )
8 rolling
+
L415 or g ~eon] 25Mn] 0.2} 0.17-F1.20-] < < | =0.25 |<0.20 0.07-]  dnormal
X60 2415 25200 2y | 2-| 0.37 ] 1.40] 0.025) 0.025 0.12| 0.20 izing
0.2 or
8 temper
APl 102l — |1.40°] = < — — f1 > "9
8° 0.0304:0.030
16Mn| 0.1] 0.20-] 1.20-| = <V =0.25 [\<0,30 — =
2-] 0.60 | 1.40}0-630} 0030 0.25
0.2
9
20Mh | 0.1}, 0.20-] 1.20-] = < - — — | -
2 \| 7-1%0.457] 440]0.030] 0.030
0.2
4
Quenc
L450 or ) 25Mn] 0.2] 0.20-] 1.20-] < < — — — | — |hing+
X65 2450 2535 5 | 2-| 0.45] 1.400.030] 0.030 temper
0.2 ing
8
25Mn] 0.2] 0.17-] 1.20-] < < | =0.25 |<0.20 0.07-] <
2v | 2-] 0.37 | 1.40]0.025 0.025 0.12] 0.20
0.2
8
APl 1 0.2] — 11.40° < < — —_ f —
8° 0.030] 0.030
16Mn| 0.1] 0.20-] 1.20-| = < — — — | =
2-] 0.60 | 1.40]0.030] 0.030
062 Quenc
L485 or hing +
>4 >57
X70 85 570 20Mn] 0.1} 0.20-] 1.20-] =< < — — — | — |tempen
2 | 7-] 0.45] 1.40]0.030] 0.030 ing
0.2
4
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25Mn] 0.2] 0.20-] 1.20- < < — — A — AN,
2 | 2-] 0.45] 1.40]0.030] 0.030)
0.2
te]
Quenc
SARR 26Minl 0.27 G.17=]_1.20- < < <0.25 1=0.20] — [0.07- 9 hing +
L485 or X7Q 2189 2v |\2\| 037l 140 |o-625]0.025 0.12] 0.20/temper
Q.2 ing
te)
APl 10.2] — [1.40° < < — — — f —
8° 0.03071 0.030
PSL2 Pipeline Steel Grade Comparison Table
Tens
ile . .
Steel grade] Yield strength Mpa | stren] Cina steell oo | qio U vines | s | Nioe | Nbo | Tios | ves | cuce| CETT|CEPC] Delivery
gth grade w m status
Mpa
L245R or oo 047-fos3s| = | =030 1 | || | | Rolledor
BR 0.37 | 0.65]0:015 0.25 annealed
L245N or 0.20- < 1,030 . .
BN 16Mn <0171 0.40 <1.20] 0.015 < —~\ — joesl\= — | normalizing
7- N x i
L245Q or a5 20mn 0'1,,‘_, <1 5040015 _ J =) AV L . Quenchlpg
BQ 245-450 768 0,57 + tempering|
J
R <
> <N D, 0) 1 —_ J—
N £0.241=0.40] =¥.20 0015 c |=0.04] c <0.43] <0.25 Hoat
<
L245M or apl | el <0.18|<045| <1.40| . = | — |<0.05|<0.04]<0.05] — |=<0.43]=<0.25] treatment
BM 0.015 process of
< welded pipe
M ] <0.22]<0.45] <1.20 0015 — <0.05]<0.04]=<0.05] — | =0.43] =<0.25
L290R or 0.17-] 0.35-] = = Rolled or
< < J— J— J— J— J—
X42R 204 =017 4 37| 0.5 |0.015] <0-30 0.25 annealed
L290N or 0.20- < < .
X42N 16Mn <0.17 040 <1.20] 0.015] =0.30 — — | —lo2sl — — | normalizing
415-
290-495 760
L290Q or 0.17- < Quenching
< < —_ J— J— J— J—
X42Q 20Mn | <0.17 0.37 <1.20 0.015 ¢ ¢ + tempering|
;ﬁ 13 ﬁ’ N 16 ﬁ




R,\‘l <0.24]<0.40] <1.20 0_515 — ]=0.05]1<0.04]<0.06] — | <0.43] <0.25
Heat
L290M or 415- < treatment
X42M 290-495 760 APl | Q | <0.18]<0.45] <1.40 0015 — ]=0.05]1<0.04)=0.05) —3.<0.A31<0.25 process of
welded pipe
M | <0.22] <0.45] <1.30 051,__ —\ 1=0.051=0.04]1£0.05)\ —] s0.43] <0.25
. 9
L320N or . | <
X46N 16Mn | <017 (1'40_151.20 I =020 N — 1 — %] — | — [|normalizing
0,40 0.045
X46N . 435~
320-525 260
L320Q or ) 047 < Quenching
20Mh, (=<0.1 <1. — —1-1-1-1 - — :
X46Q ‘g g 0.37 =1.20 0.015 + tempering]|
N | <0.24]<0.40] <1.40] =< — <0.05]<0.04]<0.07] — — —
0.015 Heat
L320M or AP Q ] <0.18]1<0.45] <1.40| =< — <0.051<0.04|<0.05) — — — treatment
X46M 0.015 process of
M [ <0.22] <0.45| <1.30] < — |=s0.05|<0.04]<0.05] — | — | — |welded pipe
0.015
L360N or 0.20- < -
X52N 16Mn <0.17 0.40 <1.20 0.015 <0.30 — — — | — — — | normalizing
L360Q or 0.17- < Quenching
X52Q 20Mn2 1 <0171 37| <1200 g 015] — -1 1 1 1 |+ tempering|
360-530 460- <
760 N | <0.24]<0.45] <1.40] . ~. — <0.05]<0.04]<0.10] — | <0.43] =<0.25
0.015 Heat
L360M or < treatment
X52M APl | Q | <0.18]<0.45] <1.50 0015 — <0.05]<0.04]<0.05] — | <0.43]<0.25 process of
< welded pipe
M ] <0.22] <0.45] <1.40] . -, — d d d — ] =0.43] <0.25
0.015
L390N or <0.17 0.17- <1.20 < \normalizing
X56N 20Mn2 0.37 0.015) = N N W AR R
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390-545

490-

L390Q or 760 (16Mn 017 0.20- <220 < <030 < Quenching
X56Q guenching)l ~ | 0.40.14 06150 — — — 025} __ — |+ tempering|
N | 0.24| <0.45] <1.40| . = <0.05|<0.04] = <0.43| <0.25
J— < J— <
=TT T 0015 7T 010 e e Heat
L390M or 490- < treatment
X56M 390-545 760| AP! | @ |=0.18]<0.45] <1.50] ) " | — |[<0.05|<0.04|<0.07) — |<0.43]<0.25 process of
< welded pipe
M | <0.22|<0.450 <1.40] j O | — d d d | —1 — —
L415N or 0.20- < <
YGON 16Mn | <0.12f 0% f=<120) o | <030 | — | — | — |55 — —
N grade
L415Q or (Ng 0.20- <
X60Q steel can 0121 o455 0oos)] — | — | = | =] = | =
520- Quenching
415-565 < < < .
760 N |<0.247<0.45]<1.401 ) 15| — |=0.05] 0.04 ] 0.10| — |BY @greement| + temperingf
L415M or . ’ d =
X60M API I Q |<0.18]<0.45)<1.707 , o45| — — | — ] — | —|=043]=025
M | =0.121<0.457 <1.60f 0;15 — — 1 =1 — 1 — | s043] <025
L450Q or 0.20- < § <
X65Q 16Mn [ <0.12f % <120 o S 07%0.30 | =1 S (006l —
0.17-] 1.30- 0.07-
< = \— J— — R J— J—
450600 535-| oMV ]<0-12) 537 160 0.12 Quenching
L450M or 760 1o bal—2 2\ —“_1T_\ L |- < + tempering|
U | =
| PRV P _ e _ — —
M\| =0.124<0.451=1,60 ;515 <0.43| <0.25
L485Q or Jon 0.20- < <
X70 w6t/ | 012|050 15120 o015l 030 | — | — | — lozsl — —
0.17-] 1.30- 0.07-
o 570-| 1MV =021 5570 qeo] = | — | = | —lo12] = | — | — | quenching
L485M or v 760 f f T < + tempering|
X70 - Q [<0.181<0.45]<1.80) , 55| — — 1| — ] — | — |=043]=025
<
f U f = _ _ — J— —
M [<0.121<0.45]<1.701 ; 515 <0.43] <0.25
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L555Q or 0.20- < <
X80 16Mn <0.12 0.40 <1.20 0.015 <0.30 — — —Joo2s| — —
wovny l<oof 0171130 | _ | _ |oor7- N
625- 0.37] 1.60 0.12 Quenching
555-705 825 < + tempering]|
L555M or f 1 q = _ 1 _ _ _
X80 Q | <0.181<0.45' <1.90 0015 By agreement
API
M | <0.12]<0.45] <1 85] . == — — | — | — | — |=s043]=025
<0.12'1=<0.45 <1. 0015 . .
Marks:

1. Hot-rolled "R" grade thin-walled pipes must be normalized, and thick-walled "N" grades can be replaced with normal-temperature rolling when the final rolling temperature is not less than 900 ° C.

2. When the purchaser designates steel pipes to be applied in acid environmerjt§ or submarire pipelines, the steel grades cannot be implemented as shown in Table, another type of corrosion-resistant
steel to be selected. The specific status is subject to the ordering technical agreemeni:

c indicates that unless otherwise-agreed, thie totai centent pf niobivm)andiifarium|should/be 0.06% ar less
d indicates that the total content @ffnioblum, vanadism\and\titanitim-should be’less than or equal ta.0.15%
f means that unless otherwise agreed) theltotalvaradium content should be less than or equal to 0.15%
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