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7.1.2 B ERARTCER OB B0 S BN AT R 5 BLE .

x5 WHARRTESE

kA0 3 B R 42 50
%
EIES
Cu Cr Ni Mo Ve
AKRTF
R ET 0.20 0.25 0.25 0.15 0.08
B aW 0.20 0.30 0.30 — 0.08
N (i 340 19 0.25 — — - _

¢ 15NilMnMoNbCu 4 V &8N AKX TF 0.02%,

7.1.3  10Cr9Mol VNbN (A31108) ,08Cr9W3Co3VNbCuBN (A32088) ,07Cr23Nil5Cu4NbN (S30989)
S B Bl A 2 SO LA 4 3% 4 B RILRE AR5 0 A O R o S SRV i 22 LA 43 R 6 RILE
B it A2 B B A G AR L SCRIH E D IR DA A GB/T 222 I RLAE .

R6 HMmULERSIRTRE

) ot 2
_ LB 08 R Ak 22 B4 R %
JLE 0
%
e 22 GRS
C <0.27 0.01 0.01
<0.37 0.02 0.02
Si
>0.37~1.00 0.04 0.04
<1.00 0.03 0.03
Mn
>1.00~2.00 0.04 0.04
P <C0.030 0.005 —
S <0.015 0.005 —
<1.00 0.05 0.05
>1.00~10.00 0.10 0.10
Cr
>10.00~15.00 0.15 0.15
=>15.00~26.00 0.20 0.20
<0.35 0.03 0.03
Mo
>0.35~1.20 0.04 0.04
<0.10 0.01 —
v
=>0.10~0.42 0.03 0.03
<C0.01 0 —
Ti >0.01~0.38 0.01 0.01
=>0.38~0.60 0.05 0.05
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x6 BmUEMTAWRERE (8

N o . PIWAR P
. FE B A5 R AL 53 B BRAE %
JLE 0
%
e 22 GRS
<1.00 0.03 0.03
>1.00~1.30 0.05 0.05
Ni >1.30~10.00 0.10 0.10
>10.00~22.00 0.15 0.15
=>22.00~27.00 0.20 0.20
<0.10 0.005 0.005
Nb
>0.10~1.10 0.05 0.05
<1.00 0.04 0.04
W
>1.00~2.00 0.08 0.08
) <1.00 0.03 0.03
Cu
>1.00~4.00 0.10 0.10
Al <C0.050 0.005 0.005
<20.005 0 0.000 5 0.000 1
B
=>>0.005 0~0.011 0 0.001 0 0.000 3
<C0.100 0.005 0.005
N
=>0.100~0.350 0.010 0.010
Zr <20.01 0 —
Co <2.00 0.02 0.02
As <0.015 0 —
Sn <C0.020 0 —
Sh <0.010 0 —
Pb <C0.015 0 —
Bi <0.010 0

7.2 #EFE
7.2.1 WMBBERHIE

7.2.0.0 DR 2R AN A 4 4 SR FH R SRR T SRS o O 8 3 A RS R Ak B SR R b T S RS R
2 H SRR A PR ol R o E IR VR A

7.2.1.2 AN IR 380 49 17 SR T R ST 0 A 1O A e Ao dpe o0 e o i FL o B 0

7.2.1.3 X057 PR AL R A R R A AR B e BERAR R T . W T AR E R — MR R T
LI AR A TR
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7.22 EEWMHEERTERER

7.2.2.1 AT R B BB Bl RAAL CBBO T YR 3

7.2.2.2 EWERNATS YB/T 4149 fRUE  H A IR U B PO B0 T R R0 B T RO T
LAY L BL I3 AN KT 1 Gt ml R 28 A0 5 45 75 A AT A% JHG At B8 ey Jo i 0K 5 AL CHED A IR AT &
YB/T 5137 MALRE s B 10 (A BE) n] 2 MRERAL (BB 87 R i L 7E PHAT

7.2.3 WEMHETE

7.2.3.1 5 08Cr18NilINDFG B4 0 R FH & 4k (LD TG 4% J5 ik il i o HC AL 404 10 2R P AR EL (BF I
PO 5 R CHL) Jo 4 7 1l

7.2.3.2 SR % S BB B AN R B R FL A B A L O AR S i R BN AN /N T 3.0 SR RV BE B4
RLH A AR A O TR IR B AR AR ROV AN T 2.0,

7.3 WERE

7.3 PR SR AN R A AN A I L B A BER A S R

7.3.2 N TR 30O A9 AW A I LR AL BT FRUE S AR S 2 58 . FL B AR | i O 3 U4 PR AR B Y A
R Z RS

7.3.3 AR AR AL BRI N AT AR T BOLRE .

®7 MERRALESE

g | A o S
FIF
1 U50207 20G* 1E s 0F KR 880 C ~940 C
2 U50208 20MnG* 1E s 0F KR JE 880 C ~940 C
3 U50257 25MnG* 1E K TF KR 880 C ~940 °C
4 A65158 15MoG” 1E K TF KR 890 C ~950 C
5 A65208 20MoG" 1E K TF KR 890 C ~950 C
6 A30120 12CrMoG" TE S a ok ; TF K BE 900 °C ~960 °C , [al KR BE 670 °C ~730 °C

S<C30 mm Y9 I SR K 2 E KR BE 900 *C ~960 °C 5 [\l ki
JiF 680 °C~730 °C,

7 A30158 15CrMoG® S>30 mm [ 44 T KO E] K BEIE A Tl ks Y TR BE AN R F
900 °C , [ kI & 680 “C~750 °C 5 iF K 900 °C ~960 °C, 1] k
M 680 C~730 CHIE K JF B 47 P v 4)

S<C30 mm MY RS IE S Bl TE KRB 900 °C ~960 °C ;5 [ul K
B 700 °C~750 C,

8 A30128 12Cr2MoG" S>30 mm 4R 45 KO T K SIE KO Il ks TR S IR F
900 °C, [ kR JE 700 °C~750 °C 5 IF KR 900 °C~960 °C, [ k
MRE 700 C~750 °C ,{HIE K J5 R kA7 P v H)
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x7 WEMRLEHE (4
5 —4u
75 e JiE oAb B o R
FRE
S<<30 mm B IE SOk IE KR 980 'C ~1 020 °C, [1] k
JEEE 720 °C~760 °C,
9 A31128 12Cr1MoVG® S>30 mm I AT ] ksl e KO R ;P kR E 950 °C ~
990 °C, [l KRB 720 ‘C ~760 C~EJ(‘/ B 980 C~1 020 °C,[a]
KR IE 720 °C ~760 °C B IE K5 N #EAT P v A
) 1E ol ks IE KR EE 1020 °C~1 060 °C; [l kR BE 760 C ~
10 A32128 12Cr2MoW VTiB
790 °C
IE A K IE KR EE 1 040 °C ~1 080 °C s [al kR BE 750 °C ~
11 A38078 07Cr2MoW2VNbB
780 °C
IE KAk TE KR E 1 040 °C ~1 090 °C s [|] ki B 720 °C ~
12 A31120 12Cr3MoVSiTiB
770 °C
S<C30 mm B IE Kok IE KR 880 'C ~980 °C; [l kiR
B 610 °C ~680 °C,
13 A61158 15Nil MnMoNbCu S>30 mm B H B B KON (] Bl IE O El k. R kR E R R T
900 °C, 1] KL FE 610 °C~680 °C ; 1F K JEFE 880 °C~980 °C, ] k
MR 610 °C~680 °C HIE K Ji Wt 77 He s ¥4 4
I Jm ok IE KR EE 1 040 °C ~1 080 °C; [l k& 750 C ~
780 C,
14 A31108 10Cr9Mol VNbN
S>70 mm [FFE AT IR K, PR GRBEER K F1 040 °C, Bl KR
B 750 °C ~780 °C
Tk TE KR BE 1040 °C ~1 080 °C; [] Jk & BE 760 °C ~
790 °C,
15 A38108 10Cr9MoW2VNbBN
S>70 mm F94F AT VR KO ], R KR BE R AR 1 040 °C L [AT Ak
HLREE 760 °C~790 C
WE KT K IE KR EE 1 030 °C ~1 140 °C; ] kIR B 760 °C ~
795 °C,
16 A32088 08Cr9W3Co3VNbCuBN
S>60 mm [ AT K0 Rk, PR BRI T 1 030 °C, [l ke
IR 760°C ~795 °C
17 S30409 07Cr19Nil0 [ b BE . B TR EANIK T 1 040 °CL, 2%
18 S30489 10Cr18Ni9NbCu3BN [ 7 b B . 1 TR R IKT 1 100 °C,
19 S30989 07Cr23Nil5Cu4NbN [1 5 A B . 1 TR ONIKTE 1 120 °C,
20 S31009 07Cr25Ni21 [ 35 Ak P« [ R BEANAIRF 1 040 CL A%
21 S31059 07Cr25Ni21 NbN® [&1 5 b BE . [ TRE ANMIKTF 1 100 °CL 2%
22 S31089 07Cr22Ni25W3Cu3Co2MoNbN | [E ¥ 4b 2 . A E IR E 1 180 C~1 260 C, &A%
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x7 WEHRRLESE (20

%8
we |l i b B4 g
FRE
o v b 0 AL YR ) 60 485 [0 0 B BE R AR T 1 050 °CL 4 4K
23 S32169 07Cr19Nil1Ti o )
LN B R EAMLT 1 100 'C, 2%
. [ v Ak . AL B FE 377 06 T 0 B BE R AE - 1050 °C L 14 4K
24 S34779 07Cr18Nil1Nb* o ) -
CHL) 8 TR V0B R AT 1100 °C L 2%
_ 4 T2 Al A B A 3R I %5 2 [ B
25 S34770 08Cr18NilINbFG ) ‘ , o ]
50 °C 5 B2 11 T2 J5 T 00 8« 817 W FE R A T 1180 °C L 2%

COREL(BETR P B0 2B LAR A AT AR I R A 2Rk MU R b R Y R O ELBAS R e s v e U

g B R 203 1E KR AR R OR R I N 2R B A T A BR b

D457 mm RYAY M AL ALIRETEA L R AR E A ER P IERE LIRKIEHEN . ARG L
25V I U 7 A Ay R 2 I K Y L AR R R IR IR B B A A BR A s D<T457 mm B A LR
b 3 T5 XA ™ A A TR T R RS LR SRR A R P B TR AT S RTIR MUE I TE R IE K .

o
J

© MIEE I E R, HE R 07Cr25Ni21NbN,07Cr19Ni11Ti Fl 07Cr18Nil1Nb [ 40 45 16 [F 17 &b ¥ J5 7] $ 2 317 IC

T hfy ] e Ak PR UL R A R R A AR b P R T B A B U B e R U R R E

7.4 ZHCREWE R E I FERNAT AR 8 MM E,
*8 WEMAZFIERE
i i i i i
L 2 P =N
T LS S
; N o KV,
i o | mmpemm | A | BV \
N . o % J ) % IR
o B Jit= B B2 B WE | g 0
. . (HRC =
= (R.) (R 5% Ry0.2) (HBW) | (HV)
MPa MPa 01 | 1 | 00 1 | A HRBW)
RANF
410~ 120~ | 125~
1 U50207 20G 245 24 22 40 27 —
550 160 170
415~ 125~ 130~
2 | U50208 20MnG 240 22 20 40 27 —
560 170 180
485~ 130~ 135~
3 U50257 25MnG 275 20 18 40 27
640 180 190
) 450~ 125~ | 130~
4 A65158 15MoG 270 22 20 40 27 —
600 180 190
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a9 J P = s
]:‘L ﬁ] K’t He ?LIJI:_E‘ W ﬁE E
T Mo |WUR | R
‘ . e KV,
G yoR | mampeme | (A | BV '
) % I
B $E i i i i d ] N T i
. y (HRC =¥
5 (R.) (R Ryo2) (HBW) | (HV)
MPa MPa O\ 1h) | H T | G | 1 HRBW)
AT
415~ 125~ 130~
5 A65208 20MoG 220 22 20 40 27 —
665 180 190
410~ 125~ 130~
6 A30120 12CrMoG 205 21 19 40 27 —
560 170 180
440~ 125~ 130~
7 A30158 15CrMoG 295 21 19 40 27 —
640 195 205
450~ 125~ 130~
8 A30128 12Cr2MoG 280 22 20 40 27 —
600 180 190
470~ 135~ 140~
9 A31128 12Cr1MoVG 255 21 19 40 27
640 195 205
540~ 160~ 170~ | 85 HRBW ~
10 | A32128 12Cr2MoWVTiB 345 18 — 40 —
735 220 230 97 HRBW
150~ 160~ | 80 HRBW ~
11 | A38078 | 07Cr2MoW2VNbLB | =510 400 22 18 40 27
220 230 97 HRBW
610~ 180~ 190~
12 | A31120 12Cr3MoVSiTiB 440 16 — 40 — <25 HRC
805 250 265
620~ 190~ 200~
13 | A61158 | 15NilMnMoNbCu 440 19 17 40 27 <25 HRC
780 255 270
190~ 200~
14 | A31108 10Cr9Mol VNbN =585 415 20 16 40 27 <25 HRC
250 265
190~ 200~
15 | A38108 |10Cr9MoW2VNbBN| =620 440 20 16 40 27 <25 HRC
250 265
195~ 195~
16 | A32088 |08CraW3Co3VNbCuBN =660 480 20 16 40 27 —
250 265
140~ 150~ |75 HRBW ~
17 | S30409 07Cr19Nil0 =515 205 35 — — —
192 200 90 HRBW
150~ 160~ | 80 HRBW ~
18 | S30489 |10Cr18Ni9NbCu3BN| =590 235 35 — — —
219 230 95 HRBW
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®8 WEMANFMRE (LD

Lo B —— i i
LY E LIS S
i o | mampmm | D | KV \
0 i
B ey e i 8 % ! e | mr ‘“Ejz
N . (HRC 1%
R (Ru) (R Ryo2) (HBW) | (HV)
MPa MPa G\ | B 1 | i | o g HRBW)
FANF
140~ 150~ |75 HRBW~
19 S30989 |07Cr23Nil5CudNbN| =655 295 35 — — —
219 230 95 HRBW
140~ 150~ |75 HRBW ~
20 | S31009 07Cr25Ni21 =515 205 35 — — —
192 200 90 HRBW
150~ 160~ | 80 HRBW ~
21 S31059 07Cr25Ni21NbN =655 295 30
256 270 100 HRBW
07Cr22Ni25W3Cu3Co
22 S31089 9 MoNbN =670 310 40 — — — <230 <240 |<<100 HRBW
OIND
125~ 130~ |70 HRBW ~
23 S32169 07Cr19Ni11Ti =515 205 35 — — —
192 200 90 HRBW
125~ 130~ | 70 HRBW ~
24 | S34779 07Cr18Nil1Nb =520 205 35
192 200 90 HRBW
140~ 150~ |75 HRBW~
25 | S34770 | 08Crl18NillINbFG =550 205 35 — — —
192 200 90 HRBW

7.4.2 D=76 mm H S=14 mm YL BT R A F15 G 0 A R b g6 . % 8 rp iy b o e i BE B
A ROPIRAE LV ORLER 1 h o WSO RE R EOR (B, 24 R /N RS bt sl i /N RO 3R 1 die /N B 1
VAl 1 vl IR AT RE e SRR Sy 4 RS A v A A R e SR B3R LA R 9 b B2 ek AR K

F 9 IRTIRE SRR E SR R

S L BRE R (T B R B —
mm
i A 10X 10 1
AN EE 10X7.5 0.75
AN RE 10X 5 0.5

7.4.3  BAAE R I RLAT A LR MLE -
a)  Sz=5.0 mm B A ECRE 10 B 3 A R A
by S<T5.0 mm RN MO TR B2 UG (32 8 i R 4 9 I Al 8 S SRR A AN AR08 TG A R 106D
o MRIETE T EOR L ST BT U R L I A [ R B AR AT O A A A FCORE 0
SR TORE R . A RN 1 4 A TCRE U i FLE R AT 55K 8 ML .
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7.4.4 MU T5 BOR A XU YR L IFTE A R b B AT 7R A A A 3 T RORE K HE A S 3R 8
HIRLAE

7.4.5 WG J5 R AN XU U R OF AR A ) v B IR L (O T AR A Y e I D 2 R B K
5 0 T U A A R B (R o) B A A B S C I REE

7.4.6  JAHAAE Y 100 000 h FF AR BE HETEBHE 2 ULIE S D,

7.5 ®E

7.5.1 AN B AR PEAT ORI o WO R T # s CD A5 RIS TR ) O 20 MPa. 7RI H K )
TR B ] AR F 10 s, B R R IR IR 4 .
P =2SR/D B NG D
A
P — iR 5 JE Sy, 5 R IR (MPa) . 24 P<<7 MPa i} .8 25 [l f& J 0.5 MPa, 4 P =7 MPa i}, &
9B 4 1 MPaj
S BN R BE JE P 24 BE JRE (i B /INBE JRESZ BRI L B R 22K (mm)
R ——FeVF NIy D BORR R A0 A0 B 00y 2 8 WL SE T it e it J3E sl L 5 2 A % 8 ) 8006 . AN B
CIit P20 49 4y 2 8 HLAE 2B VESE AR5 BE 1 70 06 . L7 S IR (MPa) 5
D — W AR BT R AME A FRNARZEHTI) B 2K (mm)
7.5.2 Ay L P il A D) s G A YR T s e A A 0 X LR AN T B S 5 S A 59
BN GB/T 77352016 g g EAH 5 E4 FAGHLE AL WE BAF S GB/T 7735—2016
Kol g E2H 8 E2 G HUE 5 T BEAS I I L 6k LU AR A AR T N 1) N TSR I BLAF S GB/T 12606—2016
T I G F2 I HLAE

7.6 IEEse
7.6.1 EB

7.6.1.1  D>22 mm K40 IO e i 5
7.6.1.2  JE i 4% DL W AP AT
a) BB RIS R R AR R B R O H L R R R R s s O, H #(D
.,
(4SS

H*a+S/D

e (2)

Horprs
H —— Wi VA ] (9 B2 B o 22K (mm)
BN AR I BB TR AR A 4245 R 0,08, AN (it #O 40 0.095 24 S/D >0.1
B OB A o TS/ 0,015
S WA A PRRE JR BT 2 RE TR i S /NRE JEAE AR B S B Ol 222K (mm)
D —WEAFRIMEI T IME R AFRN ARG , Hf7 2K (mm)
b) 5 T R SRR (G T D o R Ak S EAT BB SRR M 24w AR X T RE A Al A R
A FE i 3 56 30 1 L R R 7 B H AT LAY 4 2 AT e 2
7.6.1.3  FIRIEBANAE A R A A 5 A 0 AR
a) ARG S R R RO
b) 4 S/D>0.1 I, iRXFE 6 S8 ORFR) A 12 A 80 (TR ER) 7 8 4b P R T R 4E st 0,
18

a
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7.6.1.4 X 7.6.1.3 b)A S U, A HIE SN EE AR HIAE S/D WM E 0.1 J5 SEAT R i U8 07 v
M Y H (5 42 1 5 SE bR AN FIBE JE T 50 55 1 8 BEOR MIAT & 7.6.1.2 RLAE .

7.6.2 T

7.6.2.1  D>400 mm 5 S™>40 mm AR AT 2 il a0 0% e 100 . — 2045 it 0 1 A 4 —
ﬁﬂ%ﬁlﬂﬂ(%ﬁ%ﬁﬁf%ﬁﬂ@lﬁﬁi‘%ﬁxfﬁﬂ{ﬁ/)*ﬂ*/\fifﬂ%Hﬂ(%ﬁﬁﬂﬁW?@EE@lﬁﬁ%ﬁxﬂ_x
B .

7.6.2.2 Al 9 2SS AR 25 mm, URE N 7R i T A5l 1807,

7.6.2.3 A5 AR FE L 1CRE ATl A2 4 3R T S A0 TS I B LT L A A B R T

7.6.3 ¥ A0

AR5 07 2R IFAE S R P EW] . D<<76 mm H S<8 mm HYHIE nl iy L8 . 3§ 158 1 = i
FHEAT T HERE S 60°, §7 FUR UERAY AMR YT TR AT 5 3 10 B RLE - 97 1 e 1R A R Y BH 2R 4

20,

F10 WEEFOFX

WEIMEY O R
%
GBS
WAE/ oMz
<0.6 >0.6~0.8 >0.8

It J5 Bk 25 4N 10 12 17

&4 8 10 15
AN (i #4049 12 15 20

B R A FROMETT ST S AR AR T 5T AR s A8 H A PR AR TT SR i L AME D il R T3 AR

7.7 K{E

K FH AN BE 132 5L A A5 O SRR A ARG 6 . A R A ARG 6 B AR T R VR R A R i AT H AT LAY
P N N W 1 =

7.8 FEREZY

7.8.1 B4 BE A% o DA R O HE AL A WA N BCIE S B e e R e . WA 1 AR & 8 e e W %
GB/T 105612023 H iy A VLTS, H A B.C.D & 28 2 W) (1 40 3 900 FOHL 3 SO0 L 43 9 AN KT 2.5
P DS KITY AR T 2.5 9 A B.C.D &I 72 W1 19 4l R P00 B80S HL R 900 S 800 4 A KT
6.5 9.,

7.8.2 MR 7 BOK M XU By RS I AE A TR b i B R B9 A IR 4 R e A W nT SR )

79 BRAE
Y A B SE PR SRR EE N AT A R 11 AELE .
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11 BEANENRAE
) WA IR kL e K gk
i 126 CH J ) R 2 51 B
5 /N 2
MR ENA LTS 275 3 55 LLAN K
1 N v 7 4 Y~10 % Rt 3 %
G4EW
) ) D<89 mm B},6 24 ~10 %%
2 | 10Cr9Mol VNbN,10Cr9MoW2VNbBN it 3 %
D>89 mm H},3 %% ~10 Z;°
3 08Cr9W3Co3VNbCuBN HETE XU b 1 i 2
4 | 07Cr19Ni10,07Cr25Ni21,07Cr19Ni11Ti,07Cr18Nil1Nb LH~T % gt 3 %
5 10Cr18Ni9NbCu3BN 6 %% ~10 2% At 3 %%
6 | 07Cr23Nil5Cu4NbN.07Cr25Ni21NbN 2 H/~T7 % KBt 3 %
7 | 07Cr22Ni25W3Cu3Co2MoNbN 3H/~T % Rt 3 %
8 | 08Cr18NilINbFG 7 % ~10 % o

L WBLEE RS /NN 2R A /N 6 S B RO 8 L HZE T 3 st/ N 6 L B RO 9 S HiZE

49,

© Y A 2 A DL TR AR I TG 06 5T B TG R
"RG0 I B PR AR AR BE L R AN T 2

7.0 BRAR

LB 2% 100 M 5 < A9 B it 09 A 14 S R SO0 A AR L

a)
b)

c)

d

e)

D

7.11

BT Rtk 2R 4 Ay 4k 3R A I BRI

15MoG,20MoG,12CrMoG F1 15CrMoG I 8k R AR B OSGAR . o 7/FAF7E AR DL AR Bl 42 DL IR
PR HEFAEAE AR AR I FURE A ¢ ~A e Z 18] 1R 58 A 7= ) Cln s Bk 41 20)

12Cr2MoG il 12Cr1MoV G Jij Jhy 8k 28 fA iRtk DU FC A , 504k 38 A Bk S 1, 54k 2 M ki tk 1
IR I BRG A, 54 DL G IR W] A7 76 3R TCAR AN A7 ZE A AR G I A i ~ A Z IR A58 42 4
75 7 (I Bk 2 40) 5 15Ni1MnMoNbCu i 4 DU G AR fin &k 2 4k , 7T k4 0L [ 4K
12Cr2MoWVTiB, 12Cr3MoVSiTiB fl 07Cr2MoW2VNbB i 7 [ k U1 [C A4, A 47 75 2 (G A 5%
] K EC AR R AETE H ik R Ak

10Cr9Mol VNDN Al 10Cr9IMoW2VNDBN L A 1] Jk I [ A4 5 XF 4R 42 K F 150 mm 5 BEJ&E KT
20 mm [ 10Cr9MoW2VNbBN, i 4 # & il 5% CHE 72 B0 K A% 50 100 £5) K 25 10 A~ K/N K
0.71 mm X 0.71 mm B IEJ5 &3 . B 10 AW (0 - 35905 0- Bk AR & & W At 5%, e ™
HEW N AT 10 %05

08CrIW3Co3VNbCuBN Ji 24 [0l K B [C AR A B A7 7E i ik AR (O- R Z MO Fl A kR Ik

B % =

I 202 1T AR A6 i Lo T 0 A A o R A DA T8 AR < A 06 o 4 R L 92 4 BB R
TR AT 2 T BUAE -

a)

b)

20

IR G SPRBA KT 0.2 mm, WREA KT 0.3 mm, PHEZFHAKRT 0.4 mm;
BEJRANRT 12 mm B9IEL (B R PO A SR A KR T 0.4 mm, WRTA KT 0.3 mm. F#H
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ZAARKRTF 0.6 mm; BEE KT 12 mm BHEL (B 3 WA AR
7.2 RERE

7121 AR NSNS DA R0 T B A ELAT B SR o X S i I S8 4 T B - S B T R TR
N A BE JEE 410 06 . tf A T B3k Ak 1 S B E JEE RN AS /N T RE JRE T LA 14 e /IME
7.12.2 B AN R EIE CEARRBUE R SRV B TR AT & U0 MLUE
a) RIREDWE AKX TR 420, HiF KN 0.2 mm;
by BAEL R IO AR TRER 500, HiRR N 0.4 mm,
7.12.3 MO UART IR A R R E ] AT RLE 7.12.2 DL EOE PR EOR .
7.12.4 ORI REJR SRVE T i 22 B HAU SR S X SR VR AT AE
7.12.5 B N AR T S AR R B T BR - (EL W B ARG A A SRR )2 VR AR . AMR R 300 mm fY
08CrIW3Co3 VNbCuBN #{48 A 13 T 1z 5 A1 i sl (LN T 52 %
7.12.6  XAMEA/NT 219 mm HEEJEA/NT 25 mm B9 . 3 10 Gk B 18 A X 3 1 5T R A BE ()
R A 368 T 0 2 4 R IR AR 38 S A ) SR A Y A5 2 ARG D) T o A DO LA 5 U R RE
a)  WARBBERMIAT 5 NB/T 47013.5 fHLE . LI 2 7w SR A 0 bR WAL B JF 4% 7.12.1
A4 LR AT B -
o ERE B W
— Rt 3 mm AR LR G BR
383 A RS RAT  HID G EE/N T 3 mm 1Y BB R 5
— £ 100 em® AR T AR b RIHA 5 Ak 5 AR EE ARSI BRI KA R T
20 cm, H A BREE 2 7s 3F5E fie A F R ERAL
b) BRI AT S GB/T 15822 RN . WERy A I {2 78 B k3 40 AR WA o7 ¥, 0 4% 7.12.1 g
SEREATIRBR o R G TN A 3 ) 30 49 SR P ke 1 Ak 1% e A A 0 G e R A T g A ) G
RN 9 A R L 23 AT S 0T HLE

- ey, 90
AR B ALk (1 Je R TR ) A-30/100 HEXS RETR g 55 -8 em) 5

- , 60
A RKIRI A-60/100 XT R 75518 pm)

7.13 TR

!

7131 X FREESAMEZ LA KT 0.2 (84S, Nid% GB/T 5777—2019 [ # € B MR 4 K i 1
Wy, s S 9N Ry U2,

7.13.2 X TREEESIMEZ KT 0.2 H/NTF 0.3 BAE . B % GB/T 31925-—2015 1L B AR 4>
AT R PRI L 50 S G R U2,

7.13.3 X FREEESAMEZ A/NT 0.3 A BRAEG R O3 A BUE N N 4% GB/T 5777—2019 ff
SEA AL BRLE B AR AR AT R R R L S SR N Ry U2,

7034 YRR H SR/ NRE SR SE DT L G RS 0 VR B T 38 RE SRR

7.13.5  ARET I BRSSO PR L ITAE G R rh B AT AR At T B A

i

=

8 #

8.1 R MR

8.1.1  D<C219 mm AYHIE . LAz 56 07 v 49 2 1) HORE
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8.1.2 D=219 mm RN A4 RS suvF i, i A i 56 07 0 50 48 188 1) O EL A2 O 10 mme 19 BT A
AT URE 5 2 A RO A 2 DU 10 mom 3CRERS S DU R AT AR O 8 mm & 5 mm o a] fE A9 52K R
A 1] IR FE A A TP R 5 A R S S R AR 5 e (59 S A8 76T AR I o 6 7 T A4 O 1 DR
A 1] [5EAEZ A A I A I BB 1 AR 28 s i ) R B

8.2 kit ik

o 7 O 2 T B0 1 IR R 4 Al AR IDURE 1 SR I L o T 0 A R, TR
e R T RO 2 0 0 16D AR o ol R B R b AR SE LR 7.5 mm BRJREE 5 mm FR T AR AR
S
8.3 TWHRBILH
8.3.1 ikiEHIE

257 36 54 A IO T A ) — i o) AR SRR B ) 5 AT S GB/T 232 MRLE o BURE ORI L IE
1) 25 A o S i 5 BT A R T 2 ) 75 R R i A PN SR LR S 2 A 3 TS A
A3 IR A kB

8.3.2 WMHER~T

BAE I T A R 12.5 mmX12.5 mm 3% 25 mm X 12.5 mm (5 B X< JE B 5 8 m ki pg A4
A TR A, B AEEARARKT 1.6 mm; K E A KT 150 mm,

9 WHBWHE

9.1 ANAE Ak 2 o 4 BT B BURE RE S GB/T 20066 B9 KL, 4k 2% BG4 20 M7 3 % 3 <F GB/T 4336,
GB/T 11170.GB/T 20123.GB/T 20124 .GB/T 32548.YB/T 4395.YB/T 4396 =% H {th i ] )7 = 89
E e B sE GB/T 223.5.GB/T 223.9.GB/T 223.11.GB/T 223.12.GB/T 223.14.GB/T 223.18,
GB/T 223.19.GB/T 223.23.GB/T 223.25.GB/T 223.26 .GB/T 223.29.GB/T 223.30,GB/T 223.31,
GB/T 223.36 .GB/T 223.38.GB/T 223.40.GB/T 223.43.GB/T 223.47 .GB/T 223.50,GB/T 223.59,
GB/T 223.63.GB/T 223.65.GB/T 223.78 .GB/T 223.80.GB/T 223.84.GB/T 223.85.GB/T 223.86.
GB/T 32548.YB/T 4395.YB/T 4396 WJHLE .
9.2 MR FEAT AR WAL B I I BRAES R b o5 A RLE L A 3 T A B G A S A ALE

a) 5k 12CriMoVG BAMEA/NTF 406 mm HEEEAR/NTF 70 mm E , BB IHIT;

b) BEJEA/NTF 25 mm 5k 10Cr9Mol VNDbN, 10Cr9MoW2VNDbBN, 08Cr9W3Co3VNbCuBN

M IR HEAT 5

o) HApMS AR A R 2 AR A T O — I A 1 AR B AT 1 AR .
9.3 NI RST FIAME B R A7 60 BE SR 1Y & BB iR I &
9.4 N N AP R NLTE FE 5 BRI 2500 B AR H LA A o B TR BE IR A G B SR i B 2L &
9.5 AN HABK IR I B U 7 ik AN A N AT A 3R 12 BRLE .
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¥ 5 i 56 350 H IR B WORE J7 1% By 1%

1 b2 14 B 1 AR GB/T 20066 9.1

2 ST EVR LY BATEPIRNE LA Al GB/T 2975.8.1 GB/T 228.1

3 hifi AEPIARE LA HC L 43 At GB/T 2975.8.2 GB/T 229
GB/T 230.1, GB/T 230.1,

4 g iz BHTE PR A LA IR 1Ak GB/T 231.1, GB/T 231.1,
GB/T 4340.1 GB/T 4340.1

5 A 3 THI B 9.2 7.4.4 70 9.2 BT S B R

6 o Ul A FEHEAEPIAR B b 25 1 AR GB/T 2975 GB/T 228.2

7 LIPS BAR — GB/T 241

8 AR ORI B — GB/T 77352016

9 T T A ) B — GB/T 12606—2016

10 i AL AE AR A 1 A B 1 AR GB/T 246 GB/T 246

11 il BEHEZE AR 0 LA 1 2 2 e GB/T 232.8.3 GB/T 232.7.6.2

12 s AL AE P AR B 1A 1 AR GB/T 242 GB/T 242

13 A BPTEPARL A &1 AN GB/T 226 GB/T 226 .GB/T 1979

14 k4B I

BPTEPIRNE LA S ElRE

GB/T 105612023

GB/T 10561—2023

Ak
15 i KL BE FATEPIAR A b2 1 AN GB/T 6394 GB/T 6394
16 I R BEHETE AR A b A B 1 A ke GB/T 13298.7.10 GB/T 13298.7.10
17 JBE Bk 2 L AE AR B 1A B 1 SR GB/T 224 GB/T 224
18 W15 7 7.12.6 — NB/T 47013.5
19 it 7.12.6 — GB/T 15822
20 - - B GB/T 5777—2019,

GB/T 31925—2015

10 @M

10.1 #EMEY

B R A R R A R T T R W R T AT

10.2  ZE#EM M

A B A 2 13 AT R 6 T A 4 Ji I 2 W A T e R A e R A A L A R S T N At
K AR . BEAE R R R — RS TR — 5 LRl — AR R R — P A R B O 0O AR R . A
R K5 F AN e R R

a) D<{76 mm H S<{3.0 mm,400 R ;

b) D>351 mm,50 #;
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o) HABRSS,200 ],
10.3 HUEH=

A A A TS 6 JBORE 5 A R 12 B LGE .
104 EBRS5HERN

WA B9 A2 05 ) E MU AT S GB/T 2102 fRLRE .

11 8% FEMREIERPB

B IR ARSI E ] B AT S GB/T 2102 BYMLE .
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AL HI A AT A R B R el T 0T AR T BT I P R SE . O AR H AR SO TT I AN AR /Y S TR

T,
®AD AT
75 S AR
1 R LS 22 48 6.1.1
2 NG WP 6.1.6
3 RAF S 22 6.1.6
4 JE R 6.2.1.2
5 R A RO A 6.2.2.1
6 Ok A KA 6.3.3
7 AN [B J3E 1 BE JEE R 3 6.4
8 LT 6.6.1
9 L LORER RS 7.2.1.3
10 5 A B AR A 2 B 4 ) 7.2.2.2
11 D<7457 mm B Y E TR L IE K 7.3.3
12 Y [ AE T 2 7.4.3
13 A1 3 TR 3 3 4 7.4.4
14 WAL sy 7.4.5
15 ¥ A 7.6.3
16 3E & s Je 22 M 9 7.8.2
17 08Cr9W3Co3VNbCuBN & ki 7.9
18 HIERE 7.12.3
19 Te A5 A ) 7.13.5
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Mt X B
(ERH

B P 5 48 5K R o B R S 3 BR

FEl A AR G o o B9 5 X B2 L3R B,

& B.1 ERSMEXRERNESIR
75 éj::~§:;;ﬁff% NS QLTS ASME EN 10216-2.EN 10216-5
1 Us50207 20G SA-106 B.SA-210 A-1 P235GH
2 Us50208 20MnG SA-106 B.SA-210 A-1 P235GH
3 Us50257 25MnG SA-106 C.SA-210 C P265GH
4 A65158 15MoG — 16Mo3
5 A65208 20MoG SA-209 Tla
6 A30120 12CrMoG SA-213 T2/SA-335 P2 —
7 A30158 15CrMoG SA-213 T12/SA-335 P12 13CrMo4-5
8 A30128 12Cr2MoG SA-213 T22/SA-335 P22 10CrMo9-10
9 A31128 12Cr1MoVG — —
10 A32128 12Cr2MoWVTiB — —
11 A38078 07Cr2MoW2VNbB SA-213 T23/SA-335 P23 —
12 A31120 12Cr3MoVSiTiB — —
13 A61158 15NilMnMoNbCu SA-213 T36/SA-335 P36 15NiCuMoNb5-6-4
14 A31108 10Cr9Mol VNbN SA-213 T91/SA-335 P91 X10CrMoVNb9-1
15 A38108 10Cr9MoW2VNbBN SA-213 T92/SA-335 P92 X10CrWMoVNb9-2
16 A32088 08Cr9W3Co3VNbCuBN — —
17 S30409 07Cr19Nil0 SA-213 TP304H X6CrNil8-10
18 S30489 10Cr18Ni9NbCu3BN SA-213(S30432)
19 S30989 07Cr23Nil5CudNbN — —
20 S31009 07Cr25Ni2l SA-213 TP310H —
21 S31059 07Cr25Ni21NbN SA-213 TP310HCbN —
22 S31089 07Cr22Ni25W3Cu3Co2MoNbN SA-213(S31035) —
23 S32169 07Cr19Nil1Ti SA-213 TP321H X7CrNiTil8-10
24 S34779 07Cr18Nil1Nb SA-213 TP347H X7CrNiNb18-10
25 S34770 08Cr18NilINbFG SA-213 TP347HFG —
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M ® C
(F3e)

MEN DR E BT HEE

B AE A e it R I S R 5 T (R 0 ) AT R C1 R RLE

RC1 WENTENEL T MEE

15 i J 9 A AR B (R .2
MPa
Gt— RNF
e | BT i
o2 i
C
100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650
1 | U50207 20G 215 | 196 | 177 | 157 | 137 | 98 | 49
2 | U50208 20MnG 219 | 214 | 208 | 197 | 183 | 175 | 168 | 156 [ 151 | — | — | —
3 | U50257 25MnG 252 | 245 | 237 | 226 | 210 | 201 | 192 | 179 [ 172 | — | — | —
4 | A65158 15MoG — | — | 225|205 |180 | 170 | 160 | 155 [ 150 | — | — | —
5 | A65208 20MoG 207 | 202 | 199 | 187 | 182 | 177 | 169 | 160 [ 150 | — | — | —
6 | A30120 12CrMoG 193 | 187 | 181 | 175 | 170 | 165 | 159 | 150 | 140
7 | A30158 15CrMoG — | — | 269|256 | 242 | 228 | 216 | 205 [ 198 | — | — | —
8 | As0128 12Cr2MoG 192 | 188 | 186 | 185 | 185 | 185 | 185 | 181 | 173 | 159 | — | —
9 | A31128 12Cr1MoVG — | — | — | — [230| 225|219 | 211|201 |187 | — | —
10 | A32128 12Cr2MoW VTiB — | — | — | — [360|357 | 352|343 (328|305 | 274 | —
11| A38078 07Cr2MoW2VNbB 379 | 371 | 363 | 361 | 359 | 352 | 345 | 338 | 330 | 299 | 266 | —
12 | A31120 12Cr3MoVSiTiB 403 | 397 | 390 | 379 | 364 | 342
13 | A61158 15Nil MnMoNbCu 422 | 412 | 402 | 392 | 382 | 373 [ 343 [304 | — | — | — | —
14 | A31108 10Cr9Mol VNHN 384 | 378 | 377 | 377 | 376 | 371 | 358 | 337 | 306 | 260 | 198 | —
15 | A38108 10CryMoW2 VNDBN 419 | 411 | 406 | 402 | 397 | 389 | 377 | 359 | 333 | 207 | 251 | —
16 | A32088 | 08Cr9W3Co3VNbCuBN | 465 | 450 | 435 | 430 | 421 | 412 | 401 | 383 | 364 | 342 | 316 | 244
17 | 30409 07Cr19Nil10 170 | 154 | 144 | 135 | 129 | 123 | 119 | 114 | 110 | 105 | 99 | —
18 | S30489 10Cr18Ni9NbCu3BN 203 | 189 | 179 | 170 | 164 | 159 | 155 | 150 | 146 | 142 | 138 | —
19 | S30989 07Cr23Nil5Cu4NbN 249 | 227 | 209 | 195 | 183 | 175 | 168 | 164 | 161 | 158 | 157 | 155
20 | $31009 07Cr25Ni21 181 | 167 | 157 | 149 | 144 | 139 | 135 | 132 | 128
21 | $31059 07Cr25Ni2INbN 245 | 224 | 209 | 200 | 193 | 189 | 184 | 180 [ 175 | — | — | —
22 | $31089 | 07Cr22Ni25W3Cu3Co2MoNDN | 250 | 245 | 225 | 215 | 210 | 200 | 200 | 200 | 195 | 190 | 180 | 180
23 | S$32169 07Cr19Nil1Ti 184 | 171 | 160 | 150 | 142 | 136 | 132 | 128 | 126 | 123 | 120 | —
24 | S34779 07Cr18Nil1Nb 189 | 177 | 166 | 158 | 150 | 145 | 141 | 139 | 137 | 131 | 114 | —
25 | S34770 08Cr18NilINDFG 185 | 174 | 166 | 159 | 153 | 148 | 144 | 141 | 138 | 135 | 131 | —
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[1] ASME SA-106/SA-106M Specification for Seamless Carbon Steel Pipe for High-Tempera-
ture Service

[2] ASME SA-209/SA-209M  Specification for Seamless Carbon-Molybdenum Alloy-Steel
Boiler and Superheater Tubes

[3] ASME SA-210/SA-210M  Specification for Seamless Medium-Carbon Steel Boiler and Su-
perheater Tubes

[4] ASME SA-213/SA-213M  Specification for Seamless Ferritic and Austenitic Alloy-Steel
Boiler,Super-heater,and Heat-Exchanger Tubes

[5] ASME SA-335/SA-335M  Specification for Seamless Ferritic Alloy-Steel Pipe for High-
Temperature Service

[6] EN 10216-2 Seamless steel tubes for pressure purposes— Technical delivery conditions—
Part 2:Non-alloy and alloy steel tubes with specified elevated temperature properties

[7] EN 10216-5 Seamless steel tubes for pressure purposes— Technical delivery conditions—

Part 5:Stainless steel tubes
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