CILDS

Jieling Industries

SHENZHEN JIELING INDUSTRIES CO., LTD

THE GENERAL METALLIC MATERIALS OF CHINESE PRESSURE PIPING CODE

L 22 R4 Chemical Composition %, max

%A Mechanical Requirement

g RS mmes
Standard NV Oid c . TS, Y&. €L g
Grade C Si Mn P S Cr Ni Mo Other min min min Other
Grade MPa MPa % max
GBT 699 20 - 0.17-0.23 0.17-0.37 0.35-0.65 0.035 0.035 0.25 0.30 - Cu:0.25 410 245 25 156 Z= 55%
GBT 711 20 - 0.17-0.24 0.17-0.37 0.35-0.65 0.035 0.040 0.25 0.25 - Cu:0.25 410 - 28 - -
Q245R 2% 20g,20R 0.20 0.35 0.50-1.00 0.025 0.015 0.30 0.30 0.080 Alt= 0.020;Cu:0.30 400-520 245 25 - Axv = 31J
GBT 713" Q345R %% 16Mng,16MnR  0.20 0.55 1.20-1.60 0.025 0.015 0.30 0.30 0.080 Alt= 0.020;Cu:0.30 510-640 345 21 - Axv= 34J
15CtMoR  15CrMog,15CMoR 0.12-0.18 0.15-0.40 0.40-0.70 0.025 0.010 0.80-1.20 0.30 0.45-0.60 Cu:0.30 450-590 295 19 - Axv = 31J
12CriMoVR 12CriMoVg 0.08-0.15 0.15-0.40 0.40-0.70 0.025 0.010 0.90-1.20 0.30 0.25-0.35 V:0.15-0.30;Cu:0.30 440-590 245 19 - Axv= 34J
15CrMo - 0.12-0.18 0.17-0.37 0.40-0.70 0.035 0.035 0.80-1.10 0.30 0.40-0.55 Cu:0.30 440 295 22 179 ~ =80k
GRT 3077 Axuz = 94
O/ -
12CriMoV - 0.08-0.15 0.17-0.37 0.40-0.70 0.035 0.035 0.90-1.20 0.30 0.25-0.35 V:0.15-0.30;Cu:0.30 490 245 22 179 :Ki 107/10"]
GBT 3087 20" - 0.17-0.28 0.17-0.37 0.35-0.65 0.035 0.035 0.25 0.30 - Cu:0.25 410-550 245 20 - -
Q235A - 0.22 0.35 1.40 0.045 0.050 0.30 0.30 - Cu:0.30;N:0.008 370-500 235 26 - -
GBT 3274 Q2358 - 0.20 0.35 1.40 0.045 0.045 0.30 0.30 - Cu:0.30;N:0.008 370-500 235 26 - Axv = 27J
(GBT 700) Q275A - 0.24 0.35 1.50 0.045 0.050 0.30 0.30 - Cu:0.30;N:0.008 410-540 275 22 - -
Q2758 - 0.21 0.35 1.50 0.045 0.045 0.30 0.30 - Cu:0.30;N:0.008 410-540 275 22 - Axv = 27J
16MnDR - 0.20 0.15-0.50 1.20-1.60 0.025 0.012 0.25 0.40 0.08 Cu:0.25;Als = 0.020 490-620 315 21 - i i
GB3531" (-400)
; Cu:0.25;Nb:0.04, kvz = 34J
09MnNIDR - 0.12 0.15-0.50 1.20-1.60 0.020 0.012 0.25 0.30-0.80 0.08 Al&i= 0020 440-570 300 23 - (-700)
20G - 0.17-0.24 0.17-0.37 0.35-0.65 0.030 0.030 0.25 0.25 0.15 Cu:0.20;V:0.08 410-550 245 24 - Axv = 35J
GB3310  15CrMoG - 0.12-0.18 0.17-0.37 0.40-0.70 0.030 0.030 0.80-1.10 - 0.40-0.55 - 440-640 235 21 - Axv = 35J
12CriMoVG - 0.08-0.15 0.17-0.37 0.40-0.70 0.030 0.030 0.90-1.20 - 0.25-0.35 V:0.15-0.30 470-640 255 21 - Axv = 35J
410 - 0.21 0.35 0.40-1.20 0.035 0.035 0.25 0.30 0.10 Cu:0.30 410-530 235 22 - -
GBT5312% 460 - 0.22 0.35 0.80-1.40 0.035 0.035 0.25 0.30 0.10 Cu:0.30 460-580 265 21 - -
490 - 0.23 0.35 0.80-1.50 0.035 0.035 0.25 0.30 0.10 Cu:0.30 490-610 285 21 - -
20 - 0.17-0.24 0.17-0.37 0.35-0.65 0.030 0.030 0.25 0.25 0.15 Cu:0.20;V:0.08 410-550 245 24 - Axvz 394
GB 8479 16Mn - 0.12-0.20 0.20-0.60 1.20-1.60 0.030 0.030 0.30 0.30 - Cu:0.20 490-670 320 21 - :::21 J(:-;\’::/)
15CrMo - 0.12-0.18 0.17-0.37 0.40-0.70 0.030 0.030 0.80-1.10 0.30 0.40-0.55 Cu:0.20 440-640 235 21 - Axvz = 47J
1Cr5Mo - 0.15 0.50 0.60 0.030 0.030 4.00-6.00 0.60 0.45-0.60 Cu:0.20 390-590 195 22 Akuz = 94J
;‘i

1) YEEARRM, AEMHZHELEETEL, FRFE,

2) Cr. Ni, CuiiMofI & B E SR M X F0.70%.

3) Q245R. Q345RABAFEMFEND, V. TITE XS TEHNESBANARE X
F0.050%, 0.10%. 0.12%,

4) WEPHRMND, VTIEMBTE, AtESROTRAEM.

5) HEEXF16~40mmit, [EIR3RE 2 IFEK10MPa,

NOTE:

1) The mechanical properties may vary because of the different thickness, See the standards.
2) The sum of Cr, Ni,Cu and Mo shall not exceed 0.70%.
3) The microelements of Nb,V and Ti can be added in Q245R.Q345R and the content shall not exceed 0.050%

0.10%. 0.12% accordingly.

4) When the microelements Nb, V &T are added in steel the lower limitation of Alt dosen’

t apply.

5) When the thickness exceeds 16 ~ 40mm ,the yield strength can be reduced by 10MPa.
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nEes #HE M Chemical Composition %, max 512456k Mechanical Requirement
Tk New H&HE T8 W8 Bl g
Grade (] Si Mn P S Cr Ni Mo Other min min min Other
Grade MPa MPa % max
20 - 0.17-0.23 0.17-0.37 0.35-0.65 0.035 0.035 0.25 0.30 - Cu:0.25 410-530 245 20 - -
— V:0.02-0.15;
Q3458 16Mn, 16MnRE 0.20 0.55 1.0-1.60 0.040 0.040 - - - Nb:0.015-0.060;  470-630 345 20 - -
Ti:0.02-0.20
L360 «-- - 0.30 - 1.25 0.030 0.030 - - - - 460 360 19 - -
o L415 - - 0.26 - 1.35 0.030 0.030 - - - - 520 415 17 - -
Lo g - 0.26 - 140 0030 0.030 - - 535 450 17 - -
L 1485 -+ 5 0.23 s 1.60 0030 0.030 = = - = 570 485 16 - =
1555 »-- - 0.18 = 1.80 0.030  0.030 - - - - 625-825 555 15 - -
L360 »++ - 0.20 0.45 1.60 0.025 0.020 - - - - 460 360-515 20 - Ruws/Rm:0.88max
GBT L415 --- - 0.21 0.45 1.60 0.025 0.020 - - - - 520 415-565 18 -  Rws/Rm:0.88max
711,270 1450 =** - 0.16 0.45 1.60 0.025 0.020 - - 535 450-570 18 - Rns/R»:0.90max
' 1485 *** - 0.16 0.45 1.70 0.025 0.020 - - - - 570 485-605 18 - Ruos/Rm:0.90max
LS55 -+ - 0.16 0.45 1.80 0.025 0.020 - - = - 625 555-675 18 - Rws/Rm:0.90max
20 - 0.17-0.23 0.17-0.37 0.35-0.65 0.030 0.020 0.25 0.25 0.15 Cu:0.20;V:0.08 410-550 245 24 - Axv= 35J
GBgogg e 15CMo - 0.12-0.18 0.17-0.37 0.40-0.70 0.030 0.020 0.80-1.10 0.30 0.40-0.55 Cu:0.20 440-640 235 21 170 Axv= 35J
1Cr5Mo - 0.15 0.50 0.60 0.030 0.020 4.00-6.00 0.60 0.45-0.60 Cu:0.20 390-590 195 22 187 Axv = 35J
1Cr19Ni9 - 0.04-0.10 1.00 2.00 0.030 0.020 18.00-20.00 8.00-11.00 — Cu:0.20 520 205 35 - -
GaT 16MnDG - 0.12-0.20 0.20-0.55 1.20-1.60 0.025 0.020 - - - - 490-665 325 30 - AX?SFC;J
4')‘v
o 09Mn2VDG - 0.12 0.17-0.37 1.85 0.025 0.020 - - - V:0.12 450 300 30 - A:Z%g )
iE:

6) 71 Ak b i) JE AR 38 M i o F fE AR 38 BERelL .,

7)iXERBESAPI SLASE IR BN LN T (AW, FAIMERRERES
A REA[E): L360-X52, L415-X60, L450-X65, L485—X70, L555-X80

)7 HMBRRERNENHERSER, EP, M FLISORUATHSE, RACEE
te MEMESEK0.01%, RAFEMEMBAMn &R £ HM0.05%MnE . B
ABHL360MIMA, MnE B AR B331.45% ; 338 FL36OMWS, MnaBR
R #83i41.60% . ¥ FL485FL5550%, M ACR MILME HHEK0.01%, £
WEMZEMR AMnS & EI800.05% MnE . B AMn & BTN EBIH0.2%,
HEMBUETENAEEEREFRIRE.

9) 712 £ E P 9 JE AR 32 18 4 M B 1< 3B [ (proof strerngth,total extension)
Rt0.5. EBEIEERMEFREMEFERIFLIRE,

10)EMEMBACEMLUT, BMEK0.01%CER, RIFEMENRAMNERE
8 /n0.05%MnE . EERAMNERANBIT0.2%. HEMBLFETENRE
RCEVERE NS,

Note:

6) The value of yield strength is the lower one.

7) The comparison between these steel grades and the specification of API 5L shall be as the following:
(however, the accordingly grades may be different at other factors)
L360-X52 L415-X60 L450-X65 L485-X70 L555-X80

8) The above table indicates the chemical requirements of the welded pipes.For grades below L450, the max.
C content decreases each 0.01% than the specified one, an increase of 0.05 % Mn, may be permitted on
the specified max. one. Hoever, for the grades below L360,the max. Mn. content is 1.45%, and for the
grades above L360,a max.Mn content is 1.60%. For L485 and L555, the max. C content decreases each
0.01% than the specified one, an increase of 0.05 % Mn. may be permitted on the specified max. one up
to 0.20%. As for the details for the other microelements please refer the standards.

9) The value of yield strength is the specified total extension strength Rt0.5. As for the ratio of yield strength
and the requirements of impact test, please refer the standards.

10) Under the specified max.C content, If decreasing each 0.01% C, an increase of 0.05 % Mn. may be
permmitted on the specified max. one up to max. Mn 0.20%, as for other microelements and the CEV, please
refer the standards.

= —
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L2 43 Chemical Composition %, max

S HE Mechanical Requirement

s WAmS RERS TS. VS, EL
o — P cC s M P s cr Ni Mo Other B (Ben ) NS Other
MPa MPa %
GaTizo 022Cr1GNHO  00CrIONi1O 0030 1.00 200 0045 0.030 18.00-20.00 B800-1200 - 5 480 175 40 187 Z=60%
022Cr17Ni12Mo2 _00CI17Nit4Mo2 0030 1.00 200 0045 0.030 16.00-18.00 10.00-1400 2.00-300 - 480 175 40 187 Z>60%
06Cr19Ni10 0Cr18Nig 008 100 200 0045 0.030 18.00-2000 8.00-11.00 - - 520 205 40 187 Z=60%
GBT 1220, 06CI17Ni12Mo2  OCr17Ni12Mo2 008 100 200 0045 0.030 16.00-18.00 10.00-14.00 2.00-3.00 - 520 205 40 187 Z=>60%
GBTIZ!  ogCrigNitTTi  OCHIBNITOTI 008 100 200 0045 0030 17.00-19.00 9.00-1200 -  TiSC-070 520 205 40 187 Z=50%
06Cr1BNi1IND __ OCr18Ni11ND 008 1.00 200 0045 0.030 17.00-19.00 9.00-1200 -  Nb:10C-110 520 205 40 187 Z=>50%
om g  (22CHONITO 00Cr19NifD 0030 075 200 0045 0030 18.00-2000 B8.00-1200 - N:0.10 485 170 40 201 -
022Cr7Ni12Mo2 _00CI17Ni14Mo2 0080 075 200 0045 0.030 16.00-18.00 10.00-14.00 2.00-3.00  N:0.10 485 170 40 217 -
06Cr19Ni10 0Cr1aNig 008 075 200 0045 0.030 18.00-20.00 B8.00-1050 - N:0.10 515 205 40 201
GBT 4237, OBCrI7Ni12Mo2  OCr17Ni12Mo2 008 075 200 0045 0.030 16.00-18.00 10.00-1400 2.00-300  N0.10 515 205 40 217 -
GBT42% OGCHBNIITI " OCAENTOTI " 0.08 075 200 0045 0.030 17.00-19.00 9.00-1200 -  NO.10Ti=5C 515 205 40 217 -
0BCrIBNi1fNb __ OCr18Ni11Nb 008 075 200 0045 0.030 17.00-19.00 9.00-13.00 -  Nb:i0C-100 515 205 40 201 -
06Cr19Ni10 0Cr18N9 008 075 200 0040 0.030 18.00-2000 800-11.00 - - 520 210 35 - -
022CrONI10 00CI1ONif0 0030 075 200 0040 0.030 18.00-20.00 B800-1200 - = 480 180 35 - £
oaTizrm OBCHENIATI  OCHBNITOTI 008 075 200 0040 0030 17.00-19.00 9.00-1200 -  Te=56-070 520 210 35 - 5
0BCHBNi1TND  OCFIBNi11ND 008 075 200 0040 0.030 17.00-19.00 9.00-1200 -  Nb:10C-1.10 520 210 35 - =
0BCr7Nif2Mo2  OCr17Nif2Mo2 008 075 200 0040 0.030 16.00-18.00 10.00-14.00 2.00-3.00 - 520 210 35 - .
022Cr17Ni12Mo2 _00CH17Nit4Mo2 0030 075 200 0040 0.030 16.00-18.00 10.00-14.00 2.00-300 - 480 180 35 - -
06Cr1aNIT0 ocriNie 007 100 200 0035 0030 17.00-1900 800-11.00 - = 520 205 85 - -
022CrONI10 00CI1oNif0 0030 1.00 200 0035 0.030 18.00-2000 800-1200 - - a0 175 3 - "
G819 OSCrI8NITTi  OCr18NitOT: 008 100 200 0035 0030 17.00-19.00 900-1200 - Ti=5C 520 205 35 - -
0BCrBNI1IND  OCFBNi11ND 008 100 200 0035 0030 17.00-19.00 9.00-13.00 -  Nb+Ta:l0C-1.00 520 205 35 - =
0BCr17Nif2Mo2  OCr17Nit2Mo2 008 100 200 0035 0.030 16.00-1800 11.00-1400 2.00-300 - 520 205 35 - -
022Cri7Ni12Mo2 _ 00C17Nit4Mo2 0030 1.00 200 0035 0.030 16.00-18.00 12.00-1500 2.00-300 - 480 175 40 - -
06Cr1ONiT0 0Cr 18NS 007 100 200 0035 0.030 17.00-1900 800-11.00 - = 520 205 35 - =
022CrSNIT0 0OCI1Nif0 0030 100 200 0035 0.030 18.00-20.00 8.00-1200 - 5 480 175 35 - <
caTigrs  OBCr8NIITi  OCH8NitoT 008 100 200 0035 0030 17.00-19.00 900-1200 - Té=sC 520 205 35 - %
0BCF1BNiTIND  OCFIBNi11ND 008 100 200 0035 0030 17.00-19.00 9.00-13.00 - Nb>=10C 520 205 35 - -
0Cri7Ni12Mo2  0Cr17Nit2Mo2 008 1.00 200 0035 0.030 16.00-1850 10.00-1400 2.00-300 - 520 205 85 - -
022Cr17Nif2Mo2 00CH17Nit4Mo2 0030 1.00 200 0035 0.030 16.00-18.00 12.00-1500 2.00-300 - 480 175 35 - &
Note:

iE:
11) GB/T 4238 3ZI9S Ao TT ENE B A MIRE,

11) GB/T 4238 doesn’ t have any limitation to the content of Ni of this item grade.
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L%/ Chemical Composition %,max 7% ¥ BE Mechanical Requirement

e MARS B RES
Standard New Oid TS. VS EL. g
Grade Grade C Si Mn P S Cr Ni Mo Other min  min min Other
MPa MPa % Max
2 - 0.17-0.23  0.17-0.37 0.60-1.00 0.030 0.020 025 0.25 - Cu:0.25 390-540 215 24 106-159 A =34)
16Mn - 0.13-0.19  0.20-0.60 1.20-1.60 0.030 0.020 0.30 0.30 - Cu:0.25 450-600 275 20 121-178 Awxv=31J(0T)
15Co - 0.12-0.18  0.10-0.60 0.30-0.80 0.030 0.020 0.80-1.25 0.30 0.45-0.65 Cu:0.25 440-610 275 20 118-180 Awv = 34)
BUBNI SN . 009-0.15 0.17-0.37 040-070 0030 0.020 090-1.20  0.30  0.25-0.35 V:%l%‘gf"‘ 40-610 255 10 118-180 A >34)
12C2Mo1 - 0.15 0.50 0.30-0.60 0025 0.015 2.00-2.50 0.30 0.90-1.10 Cu:0.25 510-680 310 18 136-201 Anv = 41)
1CMo - 0.15 0.50 0.60 0.030 0.020 4.00-6.00 0.50 0.45-0.65 Cu:0.25 590-760 390 18 174-229 Axv = 34)
Nb:0.030;
16MnD - 0.13-0.18  0.20-0.60 1.20-1.60 0.0256 0.015 0.30 0.40 - Cu:0.25; 450-600 275 20 = Axy =27J(-40T)
Als: =0.015
JB 47278
Nb:0.050;
Q9MOND _ 0.12 0.15-0.35 1.20-160 0025 0.015 0.30 0.45-0.85 - Cu:0.25; 420-570 260 23 Asv = 47J(-70T)
Als:= 0.015
QCraNe - 0.07 1.00 2.00 0.035 0.030 17.00-19.00 8.00-11.00 - - 520 205 35 139-187 -
00Cr1gNi10 » 0.03 1.00 2.00 0.035 0.030 18.00-20.00 8.00-12.00 - - 480 175 35 128-187 -

18 4728 0Cri7Ni12Via2 - 0.08 1.00 2.00 0.035 0.030 16.00-18.00 10.00-14.00 2.00-3.00 - 520 205 35 139-187 -

00CANi1dMo2 - 0.03 1.00 2.00 0.035 0.030 16.00-18.00 12.00-15.00 2.00-3.00 - 480 175 35 128-187 -
0CABNHOTI - 0.08 1.00 2.00 0.035 0.030 17.00-19.00 9.00-12.00 - Ti=5C 520 205 35 139-187 -
0Cr18Ni12Mo2Ti - 0.08 1.00 2.00 0.035 0.030 16.00-19.00 11.00-14.00 1.80-2.50 Ti=5C-0.7 520 205 35 139-187 -
06CAMNI10 0CreNe 0.08 1.00 2.00 0.045 0.030 18.00-20.00 8.00-11.00 - - - - - - -
022Cr19Ni10 00Cr19Ni10 0.030 1.00 2.00 0.045 0.030 18.00-20.00 8.00-12.00 - - - - - - -

YBIT 5089 0BCrBNIT1TI 0Cr18NiOTI 0.08 1.00 2.00 0.045 0.030 17.00-19.00 9.00-12.00 - Ti:=5C-0.7 - - - - -
06Cr1BNI11ND OCr18NTIND 0.08 1.00 2.00 0.045 0.030 17.00-19.00 9.00-12.00 - Nb =10C-1.10 - - - - -
06Cr17NiT2Mo2 0Cri7Ni12Mo2 0.08 1.00 2.00 0.045 0.030 16.00-18.00 10.00-14.00 2.00-3.00 - - - - - -
022CrTNi2Mo2 00CI7Ni14Mo2 0.030 1.00 2.00 0.045 0.030 16.00-18.00 10.00-14.00 2.00-3.00 - - - - - -

2 - 0.17-0.24  0.17-0.37 0.35-0.65 0.035 0.035 0.25 0.25 - Cu:0.20 412-549 245 24 117-156 Axv= 27)
DLAT3 —— ) 0.08-0.15 0.17-0.37 0.40-0.70 0035 0.035 090-1.20 030  0.25-0.35 V:‘(’i:fso‘gfm 40-610 255 21 132183  A,>34)
12C2Mo1 - 0.08-0.15 0.50 0.30-0.60 0.030 0.030 2.00-2.50 0.30 0.90-1.10 Cu:0.20 450-600 280 20 135-180 A= 41J

iE: Note:

12) HASWBERAR, 2FSISRNTRFTF0.12%, 12) For the deoxidizing steel with vacuum carbon, the content of Si may be up 10 0.12%.

1) MEDH Lo By Wy Va2, ﬁl'\aiﬂ &‘Jf&!ﬁlﬁ BRERE. 13) The forgings have the grades of I« 11, Il andIV , and the inspection items for each grade are different.

14) HENEELRER, HOFERRAERE, ERIFE, : : 5 : z S ;

15) EESB I, . VEIF R, S4MEINLBTHERERE. 14) The mechanical properties vary with the differet thickness for forrgings, details, please refer the standards.

15) The forgings have the grades of | Il llland IV, and the inspection items for each grade are different.
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THE GENERAL METALLIC MATERIALS OF ASME PRESSURE PIPING CODE

=M Chemical Composition % , max

71 %1% Mechanical Requirement

?;ZE G",‘ai : , TS. Y.S. EL. HB
(o] Si Mn P S Cr Ni Mo Other min min min Other
MPa MPa % SHak
1
A A %Ba;s 0.30 = 1.20 0.05 0.045 0.40 0.40 0.15  Cu:0.40;V:0.08 415 240 e? = =
ASME SA 53 B
mpiERw 030 = 1.20 0.05 0,045 0.40 0.40 0.15  Cu:0.50;V:0,08 415 240 e? = =
,("SSJE"SAA‘,"(?S’, A105 "% 035 0.10-0.35 0.60-1.05 0.035 0.040 0.30 0.40 0.12  Cu:0.40;V:0.08 485 250 22 187 Z30%
ASTM A 106/ CRE 030  0.10min 0.29-1.06 0.035 0.035 0.40 0.40 0.15  Cu:0.40,V:0.08 415 240 22 = =
ASME SA 106 c 0.35  0.10min 0.29-1.06 0.035  0.035 0.40 0.40 0.15  Cu:0.40;V:0.08 485 275 20 = =
F5 0.15 0.50 0.30-0.60 0.030 0.030 4.0-6.0 0.50  0.44-0.65 - 485 275 20 143-217 2 =35%
Fo 0.15 0.50-1.00 0.30-0.60 0.030 0.030 8.0-10.0 = 0.90-1.10 = 585 380 20 179-217 Z =40%
F91 0.08-0.12 0.20-0.50 0.30-0.60 0.020 0.010  8.0-9.5 0.40  0.85-1.05 5) 585 415 20 248 Z =40%
F11CL1  0.05-0.15 0.50-1.00 0.30-0.60 0.030 0.030 1.00-1.50 = 0.44-0.65 o 415 205 20 121-174 Z =45%
F11CL2  0.10-0.20 0.50-1.00 0.30-0.80 0.040 0.040 1.00-1.50 - 0.44-0.65 = 485 275 20 143-207 Z =30%
F11CL3  0.10-0.20 0.50-1.00 0.30-0.80 0.040 0.040 1.00-1.50 - 0.44-0.65 = 515 310 20 156-207 Z =30%
F12CL1  0.05-0.15 050 0.30-0.60 0.045 0.045 0.80-1.25 - 0.44-0.65 . 415 220 20 121-174 Z =45%
F12CL2  0.10-0.20 0.10-0.60 0.30-0.80 0.040 0.040 0.80-1.25 - 0.44-0.65 . 485 275 20 143-207 Z =30%
F22CL1  0.05-0.15 050 0.30-0.60 0.040 0.040 2.00-2.50 = 0.87-1.13 - 415 205 20 170 Z =35%
F22CL3  0.05-0.15 050 0.30-0.60 0.040 0.040 2.00-2.50 - 0.87-1.13 = 515 310 20 156-207 Z = 30%
ASTM A 182/ F304 ® 0.08 1.00 200 0045 0.030 18.0-20.0 8.0-11.0 = = 515 205 30 - 2=250%
ASMESA182  F304H  0.04-0.10 1.00 200 0.045 0.030 18.0-20.0 8.0-11.0 = = 515 205 30 - Z=250%
F304L ®  0.030 1.00 200 0.045 0.030 18.0-20.0 8.0-13.0 ~ = 485 170 30 - Z=50%
F316 © 0.08 1.00 200 0045 0.030 16.0-18.0 10.0-14.0 2.00-3.00 = 515 205 30 - 2=50%
F316H  0.04-0.10 1.00 200 0.045 0.030 16.0-18.0 10.0-14.0 2.00-3.00 ~ 515 205 30 -  Z=50%
F316L ®  0.030 1.00 200 0045 0030 16.0-18.0 10.0-15.0 2.00-3.00 > 485 170 30 -  Z2=50%
F321 0.08 1,00 200 0045 0,030 17.0-19.0 9.0-12.0 = Ti:5C-0.7 515 205 30 - Z=50%
F321H  0.04-0.10 1.00 200 0045 0.030 17.0-19.0 9.0-12.0 & Ti:4C-0.7 515 205 30 - Z=50%
F347 0.08 1.00 200 0045 0.030 17.0-20.0 9.0-13.0 = Nb:10C-1.10 515 205 30 - Z=50%
F347H  0.04-0.10  1.00 200 0045 0.030 17.0-20.0 9.0-13.0 8 Nb:8C—1.10 515 205 30 -  Z=50%
F51 0.030 1.00 200 0030 0.020 21.0-23.0 45-85 25-35 N:0.08-0.20 620 450 25 - Z>45%
F60 0.030 1.00 200 0030 0.020 22.0-23.0 4.5-65 3.0-35 N:0.14-0.20 655 485 25 - 2245%
E NOTE:

2) e=1940A"/U°"; ERME.

3) EMEHBACERUT, S§MK0.01%CER, AFEMENRAMNER

Li8/n0.06%MnE it , HEI.35%A1k.
4) CritMo) & B B AF M A F0.32%,
5) Nb: 0.06-0.10, N: 0.03-0.07, Al: 0.02, V: 0.18-0.25, Ti: 0.01, Zr:0.01, 5)
6) F304, F304L, F316fIF316LAINS B AR K F0.10%.

1) Cu, Ni, Cr, MoFIVAI & i 8 & R % F1.00%,

1)
2)
3)
4)
6)

—

The sum of Cu, Ni, Cr, Mo and V shall not exceed 1.00 %.

e = 1940A°%/U°"*

Details refer the specification.

Below the specified max.C, If the content C decreases each 0.01 %, an increase of 0.06% manganese will
be permitted up to a maximum of 1.35%.
The sum of chromium and molybdenum shall not exceed 0.32 %.

Nb:0.06-0.10, N:0.03-0.07, Al:0.02, V:0.18-0.25, Ti:0.01, Zr:0.01.
Grades F304, F304L, F316 and F316L shall have a maximum nitrogen content of 0.10%.

—
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L%/ Chemical Composition %,max $1Z 1% 68 Mechanical Requirement
= = TS VS B
C Si Mn P S Cr Ni Mo Other min min min Other
MPa MPa % max
WPB 9@ 0.30  0.10min  0.29-1.06 0.050 0.058 0.40 0.40 0.15  Cu:0.40,V:0.08 415-655 240 22 197 =
WPC #1035  0.10min 0.29-1.06 0.050 0.058 0.40 0.40 0.15  Cu:0.40;V:0.08 485-655 275 22 197 -
WP5 CL1 0.15 050 0.30-0.60 0.040 0.030 4.0-6.0 - 0.44-0.65 o 415-585 205 22 217 -
WP5 CL3 0.15 0.50  0.30-0.60 0.040 0.030  4.0-6.0 - 0.44-0.65 . 520-690 310 22 217 -
WP CL1 0.15 1.00  0.30-0.60 0.030 0.030 8.0-10.0 - 0.90-1.10 - 415-585 205 22 217 -
WP CL3 0.15 1.00  0.30-0.60 0.030 0.030 8.0-10.0 » 0.90-1.10 P 520-690 310 22 217 -
ASTMA 234/  WP1  0.08-0.12 0.20-0.50 0.30-0.60 0.020 0.010  8.0-9.5 040  0.85-1.05 ‘b 585-760 415 20 248 =
ASMESA234 WP{1CL1 0.05-0.15 0.50-1.00 0.30-0.60 0.030 0.030 1.00-1.50 < 0.44-0.65 = 415-585 205 22 197 %
WP11CL2  0.05-0.20 0.50-1.00 0.30-0.80 0.040 0.040 1.00-1.50 < 0.44-0.65 % 485-655 275 22 197 =
WP11CL3  0.05-0.20 0.50-1.00 0.30-0.80 0.040 0.040  1.00-1.50 - 0.44-0.65 = 520-690 310 22 197 <
WP12CL1  0.05-020 0.60 0.30-0.80 0.045 0.045 0.80-1.25 ” 0.44-0.65 - 415-585 220 22 197 -
WP12CL2 0.05-0.20 0.60 0.30-0.80 0.045 0.045 0.80-1.25 o 0.44-0.65 = 485-855 275 22 197 5
WP22CL1  0.05-0.15 050  0.30-0.60 0.040 0.040 1.90-2.60 - 0.87-1.13 5 415-585 205 22 197 =
WP22CL3  0.05-0.15 050  0.30-0.60 0.040 0.040 1.90-2.60 = 0.87-1.13 = 520-690 310 22 197 =
304 0.08 0.75 2.00 0045 0030 17.5-195 8.0-10.5 = N:0.10 515 205 40 201 =
304H  0.04-0.10 0.75 2.00 0045 0030 18.0-200 8.0-10.5 - - 515 205 40 201 =
304L 0.030 0.75 200 0045 0030 175-195 8.0-12.0 - N:0.10 485 170 40 201 <
316 0.08 0.75 200 0045 0030 160-180 10.0-14.0 2.00-3.00  N:0.10 515 205 40 217 "
316H  0.04-0.10 0.75 2.00 0045 0.030 16.0-180 10.0-14.0 2.00-3.00 - 515 205 40 217 -
:g;': g:;% 316L 0.030 0.75 2.00 0045 0030 160-180 10.0-140 2.00-3.00  N:0.10 485 170 40 217 =
321 0.08 0.75 2.00 0045 0030 17.0-190 9.0-12.0 = 11:5?(:%#;:-0.7 515 205 40 217 -
321 0.04-0.10 0.75 200 0.045 0030 17.0-190 9.0-12.0 " Ti:4(C+N)-0.7 515 205 40 217 =
347 0.08 0.75 200 0045 0030 17.0-19.0 9.0-13.0 = Nb:10C-1.00 515 205 40 201 =
TP347H  0.04-0.10  0.75 2.00 0045 0030 17.0-200 9.0-13.0 = Nb:8C-1.00 515 205 40 201 =
TP304 0.08 1.00 2.00 0045 0030 18.0-200 8.0-11.0 = = 515 205 35 = =
TP304H  0.04-0.10  1.00 2.00 0045 0.030 18.0-200 8.0-11.0 . < 515 205 35 - =
ASTMA 312/  TP304L 0.035 1.00 2.00 0045 0030 18.0-200 8.0-13.0 % . 485 170 35 - =
ASMESA312 TP316 ™  0.08 1.00 2.00 0.045 0030 16.0-180 11.0-140 2.00-3.00 - 515 205 35 - -
TP316H ™ 0.04-0.10  1.00 2.00 0045 0030 16.0-180 11.0-140 2.00-3.00 = 515 205 35 = =
TP316L 0.035 1.00 2.00 0045 0030 16.0-180 10.0-14.0 2.00-3.00 g 485 170 35 = =
i NOTE:
7) ZREAEBSERNENEY, CEEAREKXTF0.35%, 3

- ok ks < a 7) Fittings made from bars or plates shall have max.C 0.35.
8) iizggiﬁmg# + CARFTHKAF0.35%, SITMAMKF0.35%, AX 8) Fittings made from forgings shall have C max.0.35 and Si max. 0.35 withou min_limitation.
9) EﬂEMI;CSIL:l'F FHIE0.01%CEE, AHEMEHBAMNSE 9) Below the specified max.C, If the content C decreases each 0.01 %, an increase of 0.06% Mn will be
F9900.06%Mn2 i ﬁf‘h 35%.5*J.I.t i permitted up to a maximum of 1.35%.
10) C Ni. CriGMoﬁ‘l'EAFF.ﬁk—'}“ OLE)‘V 10) The sum of Cu, Ni, Cr, and Mo shall not exceed 1.00 %.
1) C%Mo}‘]ﬁlﬁ"*ﬁi?O 32% ¢ e 11) The sum of Cr and Mo shall not exceed 0.32 %.
Y o =] . ©a S e of o .
12) V. 0-18-0.26, Nb: 0.08-0.10, N: 0.03-0.07, AD.GRTEO.ONZEO0N  i51criges Trois and TP31EH pbs. h ange of isha ba 00 140°%.
, - . ‘o

2+ ]s
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WEmM A Chemical Composition %, max

H1ZH6E Mechanical Requirement

o A | | TS S, EL g
Cc Si Mn P S Cr Ni Mo Other min min min Other
MPa MPa % max
TP321 008  1.00 200 0045 0030 17.0-190 9.0-12.0 —  N0A1OTiSC-070 515 205 35 = =
ASTMA 312/ TP32IH'™  004-010 1.00 200 0045 0030 17.0-19.0 9.0-12.0 = Ti4C-060 515 205 35 % =
ASMESA312  TP347 008  1.00 200 0045 0030 17.0-190 9.0-13.0 - ND10C-1.00 515 205 35 - -
TP37H  0.04-010  1.00 200 0045 0030 17.0-19.0 9.0-13.0 i Nb:8C-1.0 515 205 35 & =
T 030  010min 0.29-1.06 0025 0.025 = = = = 415 240 22 = =
AeTMAGSY @ 8 0.20 - 040-1.06 0025 0.025 5 1.60-2.24 - Cu075-125 43 315 (28) - =
ASMESA333® 3 019  0.18-0.37 0.31-0.64 0025 0.025 = 3.18-3.82 5 - 450 240 22 4 =
8 013  0.13-032 090 0025 0.025 2 8.40-9.60 . 2 690 515 16 w "
PS5 015 050 0.30-060 0025 0.025 4.00-6.00 - 0.45-0.65 = 415 205 22 = .
PSb 015 1.00-2.00 0.30-0.60 0.025 0.025 4.00-6.00 < 0.44-0.65 % 415 205 22 5 =
Psc 012 050 0.30-060 0025 0.025 4.00-6.00 - 0.45-0.65 @ 415 205 22 o -
ASThiAzas PP 0145 0.25-1.00 0.30-0.60 0.025 0.025 8.0-10.0 g 0.90-1.10 3 415 205 22 Y =
ASMESA335 P91 0.08-0.12 0.20-0.50 0.30-0.60 0020 0.010 800-9.50 040  0.85-1.05 m 585 415 20 250 =
Pif  0.05-0.15 0.50-1.00 0.30-0.60 0025 0.025 1.00-1.50 . 0.44-0.65 = 415 205 22 5 "
P12 005015 050 0.30-061 0025 0025 080-1.25 " 0.44-0.65 " 415 220 22 = -
P22 0.05-015 050 0.30-0.60 0025 0.025 1.90-2.60 . 0.87-1.13 . 415 205 22 - "
(L:Z ?:1.: 030 0.15-0.30 0.60-1.35 0035 0.040  0.30 0.40 0.12 C"'°\‘2g"'(‘)'::°‘°2 485656 250 2 197 "
ASTM A 350/ Cu:0.75-1.25,
e geaa: M 0.20 - 040-106 0035 0040 030  160-224 012 U 025;/:0_03 435605 315 F 197 .
LF3CLI& 4,20 020-035 090 0035 0040 030 33-3.7 .42 QUOADN002 .. o om0 20 107 2
claw V:0.03
i 2 NOTE:
14 ) B8 > 9.53mm ( 3/8in ) RYTP321 TLEHFNEEE > 4.76mm ( 3/16in. ) AITP321HFE 14) For TP321 SMLS pipes with tichkness(T.) > 9.53mm (3/8 in.)Jand TP321H SMLS pipes with T >4.76mm (3/16

S8 HITH R B\ A 485MPa(70ksi), JE AR 32 FE i /I 5 170MPa(25ksi).
15) EMEM B ACE EUT, HiE0.01%CE M, A IFEMENBAMNE &

£381m0.05%Mn it H£|1.35% A1k,

16 ) P5cRiA4 x C-0.7%MTi& R, siN#H (8-10) xC%ANb &R,
17 ) P91RIAV:0.18-0.25, N: 0.03-0.07, Al:0.02, Nb: 0.06-0.10, Ti: 0.01, Zr:0.01. 17)Grade P91 shall have V:0.18-0.25, N:0.03-0.07, Al:0.02, Nb:0.06-0.10, Ti:0.01, Zr:0.01.
18 ) EIBES#HH, Cu, Ni,Cr, VAIMoR) 88 Ai#Bid1.00%.

19) FEEHESH R, CrilMof) 2 & Fi8id0.32%.

20) £thi, NORIE BIRIKS HTRT B]F] 4H0.05%, 7= @5 HTRf 7T 40.06%:

in.), the min. tension stenght is 485MPa  (70ksi) and the min. yield strength is170MPa  (25ksi),

15) Below the specified max.C, If the content C decreases each 0.01 %, an increase of 0.06% manganese will
be permitted up to a maximum of 1.35%.

16) Grade P5c¢ shall have a Ti content4 x C-0.7%; or a Nb content ( 8-10) X C%.

18) The sum of Cu, Ni, Cr,V and Mo shall not exceed 1.00% during heat analysis.
19) The sum of Cr and Mo shall not exceed 0.32 % during heat analysis.
20) Per agreement, the content of Nb may be 0.05 % during heat analysis and 0.06% during product analysis.
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24 Chemical Composition %, max

N % 6E Mechanical Requirement

e ik : ; We ¥ess Bl e
(0] Si Mn P S Cr Ni Mo Other min min min Other
MPa MPa % max
415-585 205 "
5 0.15 055 0.25-0.66 0.035 0.030 3.90-6.10 - 0.40-0.70 - (515-690) (310) 18 - Z =40%
415-585 205 -
9 0.15 1.05 0.25-0.66 0.030 0.030 7.90-10.10 - 0.85-1.15 - (515-690) (310) 18 - Z = 40%
V:0.16-0.27
Nb:0.05-0.11
ASTM A 387/ 91 0.06-0.15 0.18-0.56 0.25-0.66 0.025 0.012 7.90-9.60 0.43 0.80-1.10 N:0.025-0.080 585-760 415 18 - -
ASME SA 38729 Al:0.02;Ti:0.01
Zr:0.01
415-585 240
1" 0.04-0.17 0.44-0.86 0.35-0.73 0.035 0.035 0.94-1.56 - 0.40-0.70 - (515-690) (310) 22 - -
380-550 230
12 0.04-0.17 0.13-0.45 0.35-0.73 0.035 0.035 0.74-1.21 - 0.40-0.65 - (450-585) (275) 22 - -
415-585 205 -
22 0.04-0.15 0.50 0.25-0.66 0.035 0.035 1.88-2.62 - 0.85-1.15 - (515-690) (310) 18 z =40%
WP304 0.08 1.00 2.00 0.045 0.030 18.0-20.0 8.0-11.0 - - 515 205 28 - -
WP304H 0.04-0.10 1.00 2.00 0.045 0.030 18.0-20.0 8.0-11.0 - - 515 205 28 - -
WP304L 0.030 1.00 2.00 0.045 0.030 18.0-20.0 8.0-12.0 - - 485 170 28 - -
WP316 0.08 1.00 2.00 0.045 0.030 16.0-18.0 10.0-14.0 2.00-3.00 - 515 205 28 - -
ASTM A 403/ WP316H 0.04-0.10 1.00 2.00 0.045 0.030 16.0-18.0 10.0-14.0 2.00-3.00 - 515 205 28 - -
ASMESAAS'  womg 0.030  1.00 200 0045 0030 16.0-180 10.0-14.0 2.00-3.00 . 485 170 28 - .
wpP321 0.08 1.00 2.00 0.045 0.030 17.0-19.0 9.0-12.0 - Ti:5(C+N,)-0.70 515 205 28 - -
WP321H 0.04-0.10 1.00 2.00 0.045 0.030 17.0-19.0 9.0-12.0 - Ti:4(C+N,)-0.70 515 205 28 - -
WP347 0.08 1.00 2.00 0.045 0.030 17.0-19.0 9.0-12.0 - Nb:10C-1.10 515 205 28 - -
WP347H 0.04-0.10 1.00 2.00 0.045 0.030 17.0-19.0 9.0-12.0 - Nb:8C~1.10 515 205 28 - -
WPLE # 0.30 0.15-0.40 0.50-1.35 0.035 0.040 0.30 0.40 0.12 Cu(')qgoo\‘l): - 415-655 240 22 - -
ASTM A 420/ 0.
ASME SA 420% WPLY 0.20 - 0.40-1.06 0.030 0.030 - 1.60-2.24 - Cu:0.75-1.25 435-610 315 20 - -
WPL3 # 020 0.13-0.37 0.31-0.64 0.05 0.05 - 3.2-3.8 - - 450-620 240 22 - -
WPLE @ 0.13 0.13-0.37 0.90 0.030 0.030 — 8.4-9.6 - - 690-865 515 16 - -
ASTM A 515/ 65 0.28 0.13-0.45 0.98 0.035 0.035 - - - - 450-585 240 23 - -
ASME SA 515 70 * 031  0.13-045 1.30 0.035 0.035 - - - - 485-620 260 21 - -
ASTM A 516/ 6524 0.24 0.13-0.45 0.79-1.30 0.035 0.035 - - - - 450-585 240 23 - -
ASME SA 516 70 0.27 0.13-0.45 0.79-1.30 0.035  0.035 - - - - 485-620 260 21 - -
ASTM A 815/ $31803 0.030 1.0 2.00 0.030 0.020 21.0-23.0 45-6.5 2.5-3.5 N:0.08-0.20 620 450 20 290 -
ASME SA 815 $32205 0.030 1.00 2.00 0.030 0.020 22.0-23.0 4.5-6.5 3.0-3.5 N:0.14-0.20 655 450 20 290 -
iE: Note:
21) &b, NbAIE R S5 H B 71 50.05%, 7 G S #i B 7l £0.06% 21) Per agreement, the content of Nb may be 0.05 % during heat analysis and 0.06% during product analysis.
22) R SRS SHENE 4 MnE BE X 50.90%. 22) Fittings made from plates or forgings shall have Mn Max.0.90 %.
23) AR HENEH MnE R1E X 50.98%. 23) Fittings made from plates shall have Mn Max 0.98 %.
24)CHMNI S B ENBNEEARAB M AR AR FERNBEXMIE. 24) The contents of C and Mn may vary with the different thickness, please refer the relevant standards.
25) XL R MR A PR R EM IR E R IENIRERE. 25) As for the impact test temperature and the test properties,please refer the relevant standards.
26) ANB MBI AR,H HHAEERAE FRME 26) Because of the different Class,the plates’ properties are different, refer the standards.
1 —



