22 Line Pine. |

Tolerance of Outside Diameter
I ERNE

IMERE WERE
Diameter Tolerances Out of Roundness
P SMFSEE B Bl =N Bl
Standard Size Pipe Body Pipe End Pipe Body  Pipe End

T4 2 Fh 2 Fe RE
SMLS Welded SMLS Welded SMLS Welded

D<60.3mm +0.4mm/-0.8mm - -
+1.6mm/-0.4mm
60.3mm=<D<168.3mm
(YR 0, o/ /| 0,
API SPEC | 1 36:(.)3mm<DDjI;260mm +0.75%/-0.75% +0.5%/-0.5% <2.0% <1.5%
<D=
5L mm mm +1.6mm/-1.6mm
1ISO 3183 426mm<D<610mm +0.75%/-0.75% +3.2mm/-3.2mm
o/ /| 0,
GB/T9711 610mm<D<800mm +1.0%/-1.0% +0.5%/-0.5% <15% <1.0%
800mm<D=<1000mm +4mm/-4mm
+2.0mm +1.6mm
1000mm<D<1300mm +1.0%/-1.0% +4mm/-4mm <15mm <1.0%
1300mm<D<1422mm +1.0%/-1.0% +4mm/-4mm <15mm <13mm

E D AMERXIM.

Note: D is the nominal outside diameter of the pipe.

Tolerance of Wall Thickness
BEERSTRE

Tolerance of Wall Thickness Tolerance of Wall Thickness

o SMETEH

EEEHE

Specified Outside Wall Thickness

Standard

API SPEC
5L
ISO 3183
GB/T 9711

Diameter

t<4.0mm

Tohg
SMLS Pipe

+0.6mm/-0.5mm

4.0mm<t<5.0mm

5.0mm<t<15.0mm

15.0mmst<25.0mm

+15%/-12.5%

d\/E’.ﬂ'iT

FE
Welded Pipe

+0.5mm/-0.5mm

+10%/-10%

25.0mmst<30.0mm

+3.7mm/-3.0mm

30.0mmst<37.0mm

+3.7mm/-10.0%

t237.0mm

+10.0%/-10.0%

+1.5mm/-1.5mm
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Chemical Analysis (%)
tF 52

o3 WMEFREE R Cc Si Mn P S V. Nb Ti CE® Pcm® &3+
Standard  Type of Pipe Class max max max max max max max max max max Remark
L210orA 0.22 - 1 0.90 0.030(0.030| - - - - - e,0
L245 or B 028 | - |1.200.030|0.030| - - - - - c,de,0
L290 or X42 0.28 - 1.30 |0.030|0.030| - - - - - d.e,o
L320 or X46 028 | - |1.40/0.030|/0.030| - - - - - de,0
PSL1 L360 or X52 0.28 - 1.40 |0.030|0.030| - - - - - d.e,0
L390 or X56 028 | - |1.40/0.030|/0.030| - - - - - de,0
L415 or X60 0.28 - 1.40 |0.030|0.030| - - - - - d.e,0
L450 or X65 028 | - |1.40/0.030(/0.030| - - - - - de,0
L485 or X70 0.28 - 1.40 |0.030|0.030| - - - - - d.e,0
L245N or BN 0.24 | 0.40 | 1.20 [0.025|0.015| - - |0.04|043|0.25 cfo

L290N or X42N | 0.24 | 0.40 | 1.20 |0.025|0.015| 0.06 | 0.05 | 0.04 | 0.43 | 0.25 fo
L320N or X46N | 0.24 | 0.40 | 1.40 |0.025|0.015| 0.07 | 0.05 | 0.04 | 043 | 0.25 d,fo
L360N or X52N | 0.24 | 0.45 | 1.40 |0.025|0.015| 0.10 | 0.05 | 0.04 | 0.43 | 0.25 dfo
L390N or X56N | 0.24 | 0.45 | 1.40 |0.025|0.015| 0.10 | 0.05 | 0.04 | 0.43 | 0.25 dfo
L415N or X60N | 0.24 | 0.45 | 1.40 |0.025(0.015( 0.10 | 0.05 | 0.04 |¥UAsagreed  d,g,0
L245Q or BQ 0.18 | 0.45 | 1.40 |0.025|0.015| 0.05 | 0.05 | 0.04 | 0.43 | 0.25 fo

PSL2 1™ 2000 or xaza | 0.18 | 045 | 140 |0.0250.015] 0.05 | 0.05 | 004 | 043 | 025| fo

APISPECSL oo L320Q or X46Q | 0.18 | 045 | 140 0.025|0.015| 0.05 | 0.05 | 0.04 | 043 | 0.25| fo
Sos1ss LS. L360Q or X52Q | 0.18 | 045 | 1.50 [0.025|0.015| 0.05 | 0.05 | 0.04 | 043 | 0.25| fo
L390Q or X56Q | 0.18 | 045 | 1.50 |0.025|0.015| 0.07 | 0.05 | 0.04 | 043 | 0.25| dfo

L415Qor X60Q | 0.18 | 045 | 1.70 [0.025/0.015| - | - | - |043|025| dgo

L450Q or X65Q | 0.18 | 045 | 1.70 [0.025/0.015| - | - | - |043|025| dgo

L485Q or X70Q | 0.18 | 045 | 1.80 [0.025/0.015| - | - | - |043|025| dgo

L555Q or X80Q | 0.18 | 045 | 1.90 [0.025(0.015| - | - | - |Piliasageed  hi

L245NS or BNS | 0.14 | 0.40 | 1.35 [0.020{0.008| - | - |0.040.36|022| cdjk

L290NS or X42NS | 0.14 | 0.40 | 1.35 0.020|0.008| 0.05 | 0.05 | 0.04 | 0.36 | 0.22| kK

L320NS or X46NS | 0.14 | 0.40 | 1.40 0.0200.008| 0.07 | 0.05 | 0.04 | 0.38 | 023 | djk

L36ONS or X52NS | 0.16 | 0.45 | 1.65 |0.020|0.008| 0.10 | 0.05 | 0.04 | 043 | 0.25 | djk

st g | L245QS 0rBQS | 014 | 040 | 135 |0.020/0.008) 0.04 | 004 | 004 | 034|022 |  jk

&4 | L290QS or X42QS | 0.14 | 0.40 | 1.35 |0.020/0.008| 0.04 | 0.04 | 0.04 | 0.34 | 0.22 jk
For Sour| | 320QS or X46QS | 0.15 | 0.45 | 1.40 |0.020(0.008| 0.05 | 0.05 | 0.04 | 0.36 | 0.23 jk
serviee L360QS or X52QS | 0.16 | 0.45 | 1.65 [0.020|0.008| 0.07 | 0.05 | 0.04 | 0.39 | 0.23 d,j.k
L390QS or X56QS | 0.16 | 0.45 | 1.65 |0.020|0.008| 0.07 | 0.05 | 0.04 | 0.40 | 0.24 d,j.k
L415QS or X60QS | 0.16 | 0.45 | 1.65 [0.020|0.008| 0.08 | 0.05 | 0.04 | 0.41 | 0.25 d,j.k
L450QS or X65QS | 0.16 | 0.45 | 1.65 |0.020|0.008| 0.09 | 0.05 | 0.06 | 0.42 | 0.25 d,j.k
L485QS or X70QS | 0.16 | 0.45 | 1.65 [0.020|0.008| 0.09 | 0.05 | 0.06 | 0.42 | 0.25 d,j.k
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22 Line Pine. |

Chemical Analysis (%)
KEaDHh

R MEME FR LR ' ' s

Standard  Type of Pipe Class Grade Remark

L245NO or BNO | 0.14 | 0.40 | 1.35 |0.020|0.010| - - 1004)|036|022| cdlm
L290NO or X42NO| 0.14 | 0.40 | 1.35 |0.020|0.010| 0.05 | 0.05 | 0.04 | 0.36 | 0.22 I,m
L320NO or X46NO| 0.14 | 0.40 | 1.40 |0.020|0.010| 0.07 | 0.05 | 0.04 | 0.38 | 0.23 d,m
L360NO or X52NO| 0.16 | 0.45 | 1.65 |0.020|0.010| 0.10 | 0.05 | 0.04 | 0.43 | 0.25 dl
5 LR L245Q0 orBQO | 0.14 | 0.40 | 1.35 |0.020(0.010| 0.04 | 0.04 | 0.04 | 0.34 | 0.22 I,m
TS ?§§j¢ L290Q0 or X42Q0| 0.14 | 0.40 | 1.35 |0.020/0.010| 0.04 | 0.04 | 0.04 | 0.34 | 0.22 Im
SMLS | chore L320Q0 or X46Q0| 0.15 | 0.45 | 1.40 {0.020|0.010| 0.05 | 0.05 | 0.04 | 0.36 | 0.23 I,m
service | L360QO or X52Q0| 0.16 | 0.45 | 1.65 |0.020/0.010| 0.07 | 0.05 | 0.04 | 0.39 | 0.23 d\n
L390Q0 or X56Q0| 0.15 | 0.45 | 1.65 {0.020|0.010| 0.07 | 0.05 | 0.04 | 0.40 | 0.24 d,\n
L415Q0 or X60Q0| 0.15 | 0.45 | 1.65 {0.020|0.010| 0.08 | 0.05 | 0.04 | 0.41 | 0.25 dn
L455Q0 or X65Q0| 0.15 | 0.45 | 1.65 {0.020|0.010| 0.09 | 0.05 | 0.06 | 0.42 | 0.25 d,\n
L485Q0 or X70Q0| 0.17 | 0.45 | 1.75 {0.020|0.010| 0.10 | 0.05 | 0.06 | 0.42 | 0.25 dln

L555Q0 or X80QO| 0.17 | 0.45 | 1.85 |0.020|0.010| 0.10 | 0.06 | 0.06 |ii¥/Asagreed  d,In

L2450rB  |026| - |120/0030(0030 - | - | - | - | - | cdeo
API SPEC 5L L290orx42 |026| - |1.30[0030/0030| - | - | - | - | - | deo
('BSBC/)T39178131 L3200rX46 |026| - |140(0030/0030| - | - | - | - | - | deo
L360orX52 |0.26| - |140(0030/0030 - | - | - | - | - | deo

P T 3000rxs6 026 - |140]0030/0030 - | - | - | - | - | deo

L4150rX60 | 026 | - |140(0030/0030| - | - | - | - | - | deo

L4500rX65 | 026 | - |145(0030/0030| - | - | - | - | - | deo

- L4850rX70 | 026 | - |1.65(0030/0030| - | - | - | - | - | deo

WELD L245MorBM | 0.22 | 0.45 | 1.20 [0.0250.015/ 0.05 | 0.05 | 0.04 | 043 | 025 | fo

L290M or X42M | 0.22 | 0.45 | 1.30 |0.025|0.015 0.05 | 0.05 [ 0.04 | 0.43 | 0.25| fo

L320M or X46M | 0.22 | 0.45 | 1.30 |0.025|0.015 0.05 | 0.05 | 0.04 | 043 | 025 | fo

L360Mor X52M | 0.22 | 0.45 | 1.40 [0.025(0.015] - | - | - |043|025| dfo

PSL2 | L390MorX56M |0.22 | 045 | 1.40 |0.025/0015| - | - | - |043|025| dfo

L415M or X60M | 0.12 | 045 | 1.60 [0.025(0.015] - | - | - |043|025 dgo

L450M or X65M | 0.12 | 045 | 1.60 [0.025(0.015] - | - | - |043|025| dgo

L485M or X70M | 0.12 | 045 | 1.70 [0.025(0.015| - | - | - |043|025 dgo

L555M or X80M | 0.12 | 0.45 | 1.85 |0.025|0.015 0.43 | 0.25 d,g,0
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E WERE 50 MR ¢c S Mn P S V Nb Ti CE Pem® g3t
Standard  Type of Pipe Class Grade max max max max max max Remark
L245MS or BMS | 0.10 | 0.40 | 1.25 [0.020|0.002| 0.04 | 0.04 004 | - |0.19| jk
L290MS or X42MS | 0.10 | 0.40 | 1.25 |0.020{0.002| 0.04 | 0.04 | 004 | - |0.19| jk
B4 AR | L320MS or X46MS | 0.10 | 0.45 | 1.35 [0.020(0.002| 0.05 | 0.05 | 0.04 | - |020| jk
;%iﬁ L360MS or X52MS | 0.10 | 0.45 | 1.45 [0.020(0.002| 0.05 | 0.06 | 0.04 | - |020| jk
service | L390MS or X56MS| 0.10 | 0.45 | 1.45 [0.020(0.002| 0.06 |0.08 [0.04 | - |021| djk
L415MS or X60MS| 0.10 | 0.45 | 1.45 [0.020(0.002| 0.08 | 0.08 | 0.06 | - |021| djk
L450MS or X65MS | 0.10 | 0.45 | 1.60 |0.020|0.002| 0.10 | 0.08 [0.06 | - |022| djk
APISPECSL| oe L485MS or X70MS | 0.10 | 0.45 | 1.60 |0.020/0.002| 0.10 | 0.08 |0.06 | - |0.22| djk
C';SB(,)T3;$1?’1 WELD L245MO or BMO | 0.12 | 0.40 | 1.25 |0.020|0.010| 0.04 | 0.04 [0.04 | - [019| Im
L290MO or X42MO | 0.12 | 0.40 | 1.35 |0.020|0.010| 0.04 | 0.04 [0.04 | - [0.19| Im
L320MO or X46MO | 0.12 | 0.45 | 1.35 |0.020|0.010| 0.05 | 0.05 [0.04 | - [020| Im
{Qﬁ L360MO or X52MO| 0.12 | 0.45 | 1.65 |0.020|0.010| 0.05 | 0.05 [0.04 | - [020| din
For |L390MO or X56MO| 0.12 | 0.45 | 1.65 [0.020|0.010| 0.06 | 0.08 | 0.04 | - |021| din
offshore || 415MO or X60MO| 0.12 | 0.45 | 1.65 |0.020(0.010| 0.08 | 0.08 [0.06 | - | 021| din
SeMI%® | 450MO or X65MO | 0.12 | 0.45 | 1.65 [0.020|0.010] 0.10 | 0.08 | 006 | - |0222] djin
L485MO or X70MO | 0.12 | 0.45 | 1.75 |0.020|0.010/ 0.10 | 0.08 [0.06 | - |022| din
L555MO or X80MO| 0.12 | 0.45 | 1.85 0.020|0.010| 0.10 | 0.08 [0.06 | - |024| din
a CE=C+ Mn . Cr+Mo+V . Ni+Cu
5 15
b Pem=Ct Si . Mn+Cu+Cr . Ni . Mo . \% +5B
20 60 15 10

¢ Nb+V<0.06%

d Nb+V+Ti<0.

15%

e Cu<0.50%, Ni<0.50%, Cr<0.50%, Mo<0.15%
f Cu<c0.50%, Ni<0.30%, Cr<0.30%, M0<0.15%
g Cu<0.50%, Ni<0.50%, Cr<0.50%, Mo<0.50%
h Cu<0.50%, Ni<1.00%, Cr<0.50%, M0<0.50%

i B<0.004%

j Al <0.060%, N<0.012%, Al/N=>2, Cu<0.35%, Ni<0.30%,Cr<0.30%,M0<0.15%,B<0.0005%

k for SMLS and welded pipe Ca<0.006%
I Al ,<0.060%, N<0.012%, AlI/N=>2
m Cu<0.35%, Ni<0.30%, Cr<0.30%, M0o<0.10%, B<0.0005%

n Cu<0.50%, Ni<0.50%, Cr<0.50%, M0<0.50%, B<0.0005%

o B<0.001%
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Mechanical Properties
ML 1 14 BE

o VAR 4 4r
P, BRGEE  GUEE LR g, OUIER
Standard Class Ri0.5 (MPa) Rm (MPa) Af (%) Rt0.5/Rm Tensl??e(Strei)th
Yield Strength  Tensile Strength  Elongation : of Weld Sea?n
L210 orA Min 210 335 a - 335
L245 or B Min 245 415 a - 415
L290 or X42 Min 290 415 a - 415
L320 or X46 Min 320 435 a - 435
PSL1
L360 or X52 Min 360 460 a - 460
L390 or X56 Min 390 490 a - 490
L415 or X60 Min 415 520 a - 520
L450 or X65 Min 450 535 a - 535
L485 or X70 Min 485 570 a - 570
L245N or BN Min 245 415 a - 415
L245Q or BQ
L245M or BM Max 450 655 0.93
L290N or X42N | \in 290 415 a - 415
L290Q or X42Q
L290M or X42M Max 495 655 0.93
L320N or X46N | \in 320 435 a - 435
L320Q or X46Q
L320M or X46M Max 525 655 0.93
AP| SPEC 5L L36ON or X52N | pin 360 460 a - 460
1SO 3183 L360Q or X52Q
GB/T 9711 L360M or X52M Max 530 760 0.93
L390N or X56N | win 390 490 a - 490
L390Q or X56Q
L390M or X56M Max 545 760 0.93
L415N or X60N Min 415 520 a - 520
PSL2 L415Q or X60Q
L415M or X60M Max 565 760 0.93
L450Q or X65Q Min 450 535 a - 535
L450M or X65M | Max 600 760 0.93
L485Q or X70Q Min 485 570 a - 570
L485M or X70M Max 635 760 0.93
L555Q or X80Q Min 555 625 a - 625
L555M or X80M Max 705 825 0.93
Min 625 695 a - 695
L625M or X90M
Max 775 915 0.95
Min 690 760 a - 760
L690M or X100M
Max 840 990 0.97
Min 830 915 a - 915
L830M or X120M
Max 1050 1145 0.99
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e g EIRERE  ANEE EEE e

Rm (MPa)
Rt0.5 (MPa)  Rm (MPa) Af (%) .
Senderd Sz Yield Strength  Tensile Strength  Elongation Rt0.5/Rm sz\j\lll;dStsr‘,Zg?rt]h
L245NS or BNS | Min 245 415 a - 415
L245QS or BQS
L245MS or BMS Max 450 655 0.93
L290NS or X42NS | Min 290 415 a - 415
L290QS or X42QS
L290MS or X42MS | Max 495 655 0.93
L320NS or X46NS | Min 320 435 a - 435
L320QS or X46QS
L320MS or X46MS | Max 525 655 0.93
ERIEAR |7 360NS or X52NS | win 360 460 a - 460
BH | | 360QS or X520
Forsour || 360Ms or x52Ms | Max 530 760 0.93
service
L390QS or X56QS Min 390 490 a - 490
L390MS or XS6MS | Max 545 760 0.93
L415MS or X60MS Max 565 760 0.93
L450QS or X65QS | Min 450 535 a - 535
L450MS or X65MS | 1o 600 760 093
L485QS or X70QS Min 485 570 a - 570
API SPEC 5L L485MS or X70MS Max 635 760 0.93
c';%%ﬂfﬁ L245NO or BNO | Min 245 415 a ; 415
L245Q0 or BQO
L245MO or BMO Max 450 655 0.93
L290NO or X42NO | Min 290 415 a - 415
L290Q0 or X42Q0
L290MO or X42MO| Max 495 655 0.93
L320NO or X46NO | Min 320 435 a - 435
L320Q0 or X46Q0
L320MO or X46MO | Max 520 655 0.93
5 LR L360NO or X52NO | Min 360 460 a - 460
Uiy fry L360QO or X52Q0
&F{;r L360MO or X52MO| Max 525 760 0.93
"strcli;e L390Q0 or X56Q0 | Min 390 490 a - 490
L390MO or X56MO | \ax 540 760 0.93
L415Q0 or X60Q0 | Min 415 520 a - 520
L415MO or X60MO| - 565 260 0.93
L450MO or X65MO Max 570 760 0.93
L485MO or X70MO Max 605 760 0.93
L555Q0 or X80QO Min 555 625 a = 625

Eoa EEESMETEAR  A=1940A2 0%
Note: a: The minimum elongation using the following equation: A,=1940*A0'2/U0'g
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22 Line Pine. |

Toughness
1%

B g/ MEm AR EO @6

Transverse Minimum Impact of Pipe Body

(J)

508mm<D 762mm<D 914mm<D  1219mm<D

IR/ MER AT @ @)
Transverse Minimum
Impact of Weld

(J)

D<1422mm D=1422mm

<762mm <914mm <1219mm <1422mm

<L415 or X60 27(20) 27(20) 40(30) 40(30) 40(30) 27(20) 40(30)
>L415 or X60
<Lasoorxes|  27(20) 27(20) 40(30) 40(30) 54(40) 27(20) 40(30)
>1450 or X65
<1485 or X70 27(20) 27(20) 40(30) 40(30) 54(40) 27(20) 40(30)
>1.485 or X70

40(30) 40(30) 40(30) 40(30) 54(40) 27(20) 40(30)
<555 or X80

E () RPAAFEER T2 RI AR,
(2) SRR HPENRER/IME , BESIREIHTIYE.
(3) HIEERN 0°C,

Note: (1) The values in the table be suitable for the full size standard sample.
(2) The value inside bracket is the minimum single value,outside bracket is the average value.
(3) Test Temperature : 0°C.
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