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IWHRERENIEXK: RWERET T RBERREOLT I 7E 5 F P W, o R R A6 8k e 8

© RRAETE 7 EOR, M5k 07Cr25Ni2INDN,07Cr19Ni11Ti At 07Cr18Nil 1IN {5 B 7E [ % 4b B )5 7T #2 4 ik 47 1%
T i i A 38 R B R A A B R 1 A B Y IR BE o R XU T R
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6.4 HZEMEeE

6.4.1 THRENENERIFHEBUNFER T WHE.
6.4.2 D>76 mm H S=>14 mm WREMMPHRAR. 7 PRmEREEENSRTEKELEL V
e 11 wh o R SRR B SR AE . 24 SR /N RO st iR B, /N RHRRE A /N B EE VRS 1 i 1 R
B R AE I 4 RT IR R ik R Wi B B B R TR AR 8 h s R R
6.4.3 W EIRRMAFE LT HE

a) S==5.0 mm MR , A AR I T B v PR AR

b) S<{5.0 mm FIME , HOI% QR B i 5 5

O MBI ER, BT IR, I A A R 0, R T A PR R I AU A R AR

B % R IR . A FHLE T AR IR, MR AR 7 ALE .

6.4.4 MAEEHER, BTN UIR  IFAE-A AT L T A R S 2 T ABORE B i, FE LA AR T
HIHLAE
6.4.5 MIEEFER, BB, HFAES R P EHRREE, &7 BURE R &R E R
K. M4 FPE TN R E SR (R B, AN AT A M A MHLE
6.4.6 HLAH AN Y 100 000 h R A TR EEHEFEELIE S WM % B.

®7 WERNFERE

w5 1% i B
L A B
(KV,)/]
L A
7 s B
. w5 R B A/
=2 FIE {15 % ghm | B HRC %
R./ ¢ HBW HV
R.E Rpo;a/ HRB
MPa
MPa Hin | B
~ N F
1 20G 410~550 245 24 22 40 27 1120~160{120~160 =
2 20MnG 415~560 240 22 20 40 27 [125~170|125~170 —
3 25MnG 485~640 275 20 18 40 27 1130~180{130~180 =
4 15MoG 450~600 270 22 20 40 27 |125~180|125~180 —
5 20MoG 415~665 220 22 20 40 27 (125~180({125~180 —
6 12CrMoG 410~560 205 21 19 40 27 [125~170|125~170 —
7 15CrMoG 440~640 295 21 19 40 27 1125~170|125~170 —
8 12Cr2MoG 450~600 280 22 20 40 27 1125~180{125~180 —
9 12Cr1MoVG 470~640 255 21 19 40 27 1135~195|135~195 =
_ 85 HRB~
10 12Cr2MoWVTiB 540~735 345 18 — 40 — 1160~220(160~230
97 HRB
80 HRB~
11 07Cr2MoW2VNbB =510 400 22 18 40 27 |150~220|150~230
97 HRB
12 12Cr3MoVSiTiB 610~805 440 16 — 40 — |180~250(180~265| <<25 HRC

12
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x7 &
o U i B AR
LA B 7
(KV,)/]
FRBIRE | oo e e
i . B 5E
G M5 RE Y £/ .
I IE R 5 fiF % P | R HRC =%
R.. HBW HV
/ RuBi Rpoz/ HRB
MPa
MPa W | A
A N 3=
13 15Ni1 MnMoNbCu 620~780 440 19 17 40 27 |185~255[185~270| <25 HRC
14 10Cr9Mo1 VNDbN =585 415 20 16 40 27 1185~250({185~265| <25 HRC
15 10Cr9MoW2VNbBN =620 440 20 16 40 27 1185~250{185~265| <<25 HRC
16 | 10Cr11MoW2VNbCulBN =620 400 20 16 40 27 1185~250[{185~265| <25 HRC
17 11Cr9Mol1W1VNbBN =620 440 20 16 40 27 |185~250/185~265| <25 HRC
75 HRB~
18 07Cr19Ni10 =515 205 35 S = — [140~192{150~200
90 HRB
80 HRB~
19 10Cr18Ni9NbCu3BN =590 235 35 - — [150~219|160~230
95 HRB
75 HRB~
20 07Cr25Ni21 =515 205 35 o 140~192{150~200
90 HRB
85 HRB~
21 07Cr25Ni21NbN =655 295 30 e = — [175~256 —
100 HRB
75 HRB~
22 07Cr19Nil11Ti =515 205 35 — — — 1140~192|150~200
90 HRB
75 HRB~
23 07Cr18Nil1Nb =520 205 35 . —  |140~192{150~200
90 HRB
75 HRB~
24 08Cr18Nil1NbFG >550 205 35 = — — 1140~192|150~200
90 HRB
F8 NMRTRBEMTREKESERRHY
HRE RS BB R (B B X FEJE) /mm PR
F HE R 10X 10 1
VR FE 10X 7.5 0.75
N RE 10X5 0.5
6.5 WIE
6.5.1 WENZRHIITREIRE ., BEREEN#HX(DOHE, KKK E SR 20 MPa, HiREE S

T AR R A T 10 s, MERNH B RAL .
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P =2SR/D S———————————
=l o
P — R K E T, 46 R IEIA (MPa) , 2§ P<<7 MPa i, 84 B &K 0.5 MPa, 2§ P>7 MPa
m, B4 B RIFLIER 1 MPa;
S — WEREE, PLALAZ K (mm) ;
D —NEIBR, B A ZK (mm) ;
R —— AR 1 AR R B MRS 25 MM £ 7 HLE e IR & B9 80 %0, R4k (T #O M 7
F A2 i R 58 BE 1 70 24, B07 R KA (MPa)
6.5.2 {75 AT FH 9 ARG 00 O A AR VR P I . W R I B, ko R AR N TR R (i B A4
BN E GB/T 7735—2016 F I IR E4H 8 E4 ZWH &, HMWE M 44 GB/T 77352016 H
BS54 E2H 50 E2 M HLE s T AR W B , XF U AR B AR IOk 1a) A T 3R BE B 45 & GB/T 12606—2016
FISIRER F2 HHLE .

6.6 I =gk
6.6.1 JER

6.6.1.1 D>22 mm BTN BERRK .
6.6.1.2 FEmRIABELTHEHIT:
a) HB—HREWRE.GRXEEEFREREIES Y H, H #KX0Q)HE,

:(1+a)5
a+S/D

H e 2)

v
H — B ERE M, .40 8 Z K (mm) ;
S —WMEREE, BN ZK (mm);
D —WER, BALHZK (mm) ;
PRRKEREREREREEWRME EEHNRA 0.08, R (T #OMWH 0.09; 34
S/D>0.1 i, AL Bibk R G5B o AT/ 0.01,
REEZWEARMEER RN H 6, LA AAENERMO,
b) H_PRZEAERGASER . ER4GSHET, AN W RER ., £
A Fe i 56 3 18], KR A B Hh B8 B AT WL 4 2 R e 4k
6.6.1.3 TRFHANAERNER XRS5 0 H E K.
a) AFERERETIEONESRO;
b) 4 S/D>0.1H0f,i 6 S8R 12 meh(WHO M EA N R mAMLERMO,
6.6.1.4 Xt 6.6.1.3b) H F R, AR B SMRE G HIE S/D WI/NE 0.1 AT ERRE . X8 h ¥ B F
triF] BE RS H (R M5 SEProME FEE R 13D SR @ BRI AF & 6.6.1.2 HLE.

6.6.2 T

a

6.6.2.1 D>400 mm 8 S>>40 mm KNE T HE HIXBRAFERIALE. —HD BN aE - IER
4l (RN SR 1 R R T Z PRI — A I e 45 i (SR AN N R IR R 2 h AT .
6.6.2.2 HWHIXBRMELEERRN 25 mm, AN EZE TS 180°,

6.6.2.3 ALK 5 , AR i 32 H0 2 1 AU TR B H B E AT L N aE s O,

6.6.3 ¥ 0O

MR T ZOR PSR EH, D76 mm H S<8 mm WHREAMI AXK. OB ERR

14
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THEAT TR HERE S 60°. ¥ ORISR Y O R NI A5 AR 9 9RLE . 7 1 5 3 BE AR 7 i 9E 54 48 5
O,

x99 WESEFOX

WESMEY L/ %
GBS M/ S
<0.6 >0.6~0.8 >0.8
B Tk 2R 54 4 10 12 17
GOk 8 10 15
N AT EDE 12 15 20
tOARAEHEIT AR,

6.7 {Rf&

KW EEALH NG BRA R, WERGORERTREIXA AN A BT LKA
ISR 3 N B 1IN ) 1 =

6.8 FEEEXZW

MM MEHRHEARAERLBWRNENBELBLADRE. HENIELR LYK
GB/T 105612005 H1#) A 3£3F 4%, H A B.C.D 5239 244 59 40 2 2% 0 FOBL R % 51 % 20 5 R K F
2.5 %, DS KRKYMA KT 2.5 %A B.C.D £ I 44 ¥ 19 40 7 2031 S80S 4 R 0 500 & R K
F 6.5 %,

ARYE 7 07 2K T XU U R O A (6] e T A 5 B A 4 iR Sl 2 0 T R T 4 1

6.9 RkE
B AR P SE B R N AT A R 10 IELE .
£10 RRNEHRAE

PR R b AR B K
25 ¥ ( D) iR BE )
Iag 2 R wrbL BE 2% ) 8515 BN 2
1 Bk R LSRR R TS 2 Fr3 S DL AN K & 4 25 0 4R 4~10 %* AL 3%

10Cr9MolVNDbN, 10Cr9IMoW2VNbBN, 10Cr11MoW2VNbCulBN

2 >4 g At 3 %
F1 11Cr9Mol W1 VNbBN =

3 | 07Cr25Ni21,07Cr19Ni10,07Cr19Nil11Ti.07Cr18Nil1Nb 4~7 %% AR 3%
4 07Cr25Ni21NbN 2~7 %% A 3 %%
5 10Cr18Ni9NbCu3BN,08Cr18Nil1NbFG 7~10 %% AN 3 %

i MRERKSR/NRZEEEG BN R 6 B AN 8 R HERIE BN I H BRI IR HEN
4%,

C RS e DR R AR, TR 56 S R ORI LR B AR N T 2 4.
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6.10 BERAR

A TR B R 5 A R A 4 5 R R N I L R AT B R RE

a) M JBURR G5 AR N A Bk R A BROBAK

b) 15MoG.20MoG.12CrMoG #l 15CrMoG R 4 £k E R Bk G , s iF A7 e R DL A B4 DT B
AR AEAER A G R E Ao ~Ac ZE AT 2 Y (I HJORA LD

¢) 12Cr2MoG H1 12Cr1MoVG i Jhy &k Z M hinentR D1 EG 4 o 2k 28 4 im 2k o6 ik sk 38 A ok iR I B
IR GAR B 2 I AR, AR KR, RN AAAEMZERRE Aa ~Ac ZA A Z 2
FEM (R 41 470) 5 15Ni1 MnMoNbCu 7 7 DT FAA hingk 44 , 7T 4 2 IR AAk

d) 12Cr2MoWVTiB.12Cr3MoVSiTiB Hl 07Cr2MoW2VNbB 7 2 [A] k Il A& , 7] 77 76 &R FRAK B
[l K T B A, AR AEAE A R E A

e) 10Cr9MolVNDN, 10Cr9MoW2VNbBN, 10Cr11MoW2VNbCulBN #l 11Cr9MolW1VNbBN
V7 A7 ] 2k Ty R AR B AR 5 T B AR o7 AH B9 [ ok 3R B s X A2 KT 150 mm B BE B KT 20 mm H)
10Cr9MoW2VNDbBN, F 448 & f 88 (HEFE B K A5 5K 100 ) K4 10 ANMKR/NH 0.71 mm X
0.71 mm HIEF MG, B 10 MG FHE, - BERSBNM A 5%, B ERGNA
it 10%.

6.11 M=

D<(76 mm IR CEL) PR BB 38 4544 SRR 4 5 4 00 0 ot 50 B O A B 4 B ok J2 , R b 3 i 4 ot ik
JRVEE LA KF 0.2 mm, PR 2 B ZERENAKT 0.3 mm, B ZMPAKTF 0.4 mm,

6.12 &8 /& it

ARAE T 5 ER , ST U U A L I A IR o T B L R 5 ) 00 490 B T £ i T P8 At B K % T f
BRI 7 1k 0 R R o i U7 B R AE

6.13 REHRE

6.13.1 WEMPNINRE AN A LB G ELITAIE)Z 33 B0 B N 58 27 B » S5k 6 7 bR TR 52 R
AR i BEJRE Y 106 , IR I Vi Ak ALk FR) 52 B BE JRE IO AR /N T BE JB BT SR 1 9 e /ML
6.13.2 MEWSMRIE EE (FAERBUSBE G v B WE A& T HUE
) BREDNE AKX TEEM 4%, HH KN 0.2 mm;
b) AL BFEJOWE AKRTRER 5%, HRKH 0.4 mm,
6.13.3 N BEJE 2T 17D 22 ) A SR R Bk R SRV A AE
6.13.4 4R YOI R T I AL Bk B2V R L (B B 5 G A B SR AL W SRR AR A
6.13.5 XtSMEA/NTF 219 mm HEEFEAR/NT 25 mm BOHE , 3 T Bk FE 18 1 4b 00 2 1 A SE R B
3 e PR VR A8 3 L D SRR R0 . VAR I 3 G T R A U B A T B
a) WARB BRI N AT A NB/T 47013.5 M E . FLE T R B /R 89 5B #8 0 br A A7 B, IF %
6.13.1 KR XE REAT IR BR «
— SRR B R
—— Rt 3 mm AR PR B R
——3ANE 3 AN EHEFI AT HI G BB/ T 3 mm B BREE BN 5
—4£ 100 cm’ WHEIEE A L, RitE 5 A5 MU EFERBEE R, XEEBRKRAASAKRT
20 cm, HB A B P& B E S A B AL .
b REAER W R AF A GB/T 15822 RURLAE . Rk R U 7 FR 5k s 48 L A A 02 B, I 4% 6.13.1 2R Ky
16
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RUEEATIR B BOR A I Pl #5365 ) SR SR P Ak 4 165 5 A0 1 J 3 0 00 4 G 0 =) 340 G D)
AR W B A MR R 43 A T R R
30

o ARER B B AL B R R U R A-30/100 ARSI TR N 155 8 pm);

— EKKEUWRA A- 60/1OO($EXT$*(§§7(JM+8 pm),

6.14 FTH&

6.14.1 Xt FREEAMEH/N T T 0.2 K T%TF 0.3 BN, Wik GB/T 57772008 HIHL E BB LK
BEATREFE R . AP R T X R A N 1) Z e 2 o GgE BE [FAME K F G T 0.3 B, &
G b oA B, B N BE A Loy Ol C.1 AR AE $1AT .

6.14.2 Y4NEBEE 5N 2 i
BEAT R A A . AR A Kl
6.14.3 Y4HE 1% i /P
6.14.4 RIETFH 2K

7 ke

7.1 Hrfdif i

7.1.1 D<2B mj
7.1.2 D=2
YRR

7.2 MK

5 mm H AT E AR R AR
7.3 Tl B
7.3.1 REHE

5 T B S 07 Y R A — S 1 AR SRR A R 45 B AT B GB/T 232 MMLAE . BRI L iF
16 25 AR R B S AR R [ S AR R R GSE N R T . RS 2R RTAN A WS
A5 IR A HC At ke B

7.3.2 WEER~F

A TR M R TR 12.5 mm X 12.5 mm 5 25 mm X 12.5 mm (558 X B ; 8 - 4 A4
FA NN TR £ B ACER AR T 1.6 mm ik BEK AR KT 150 mm.,

17
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8 WEMREAZE

8.1 MR Ak % B4 4 BT BURE R GB/T 20066 BYHLII 4T, k2% B4 (AL AS 20 A7 # GB/T 4336,
GB/T 11170.GB/T 20123.GB/T 20124 H#L5E #47 . 1B L4 Hr 4k GB/T 223.5.GB/T 223.9.GB/T 223.11,
GB/T 223.14.GB/T 223.16 .GB/T 223.18.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 223.58.GB/T 223.59.GB/T 223.67 .GB/T 223.69 .GB/T 223.78 .GB/T 223.80 HJ
HRE HEAT o B A B B I H YRR 43 AT B B E HEAT .
8.2 MR FFAT AN T AE IR IR I, A1 2 T A AR BRI N AT A AN T RLE

a) JER 12Cr1MoVG HAMEAR/) 406 mm HEEEA/NT 70 mm MWE , BZR LT

b) JEE% 10Cr9Mol VNbN.10Cr9MoW2VNbBN HEEEAR/NTF 25 mm KM, N ZEARHEST 5

o HAME HMEMHRE, SHMER 2 BREATCY—MWERA 1 RNATER 1D,
8.3 WMEMRTMIMNER R A EERNEEBRME.

8.4 SR PISNFE BLAE TS B AT B B AR, B VR BE R AT AR B ZOR R R R &
8.5 A& HAMKIGT H BRI 7 Bk IR 11 R .

£ NERRWEHMNDNHERE REFZENXBSZ
5 6 56 T H B E TR 7 ¥ =Y RS

i 12 R4y AT 1A RRE GB/T 20066 W 8.1

2 EIRAL BHAEFRAE LFB1 D GB/T 2975.7.1 GB/T 228.1

3 ik SHAFRBE LEW—A 3 MK GB/T 2975.,7.2 GB/T 229
GB/T 230.1,

4 eE B FREFREE LA 1Bl GB/T 2975 GB/T 231.1,
GB/T 4340.1

5 43K TH 1) B BE . 8.2 W, 6.4.4 F1 8.2 BT W5 b R

6 & TR B f BHAFRAE LB 1R GB/T 2975 GB/T 228.2

7 W BAR — GB/T 241

8 T A B — GB/T 7735—2016

9 T A AR = GB/T 12606—2016

10 E BHAFHREE L&MW1 GB/T 246 GB/T 246

11 i BMAFRRE LSW—H 2 Ml GB/T 232.7.3 GB/T 232

12 o FHEMRHE EHB LR GB/T 242 GB/T 242

13 i f P EFREE RSB 1M GB/T 226 GB/T 226 .GB/T 1979

14 e[S P2 BPERRAE LB LR GB/T 10561 GB/T 10561—2005

15 il FHAEWRPE DL 1R GB/T 6394 GB/T 6394—2017

16 BMAHH FBHAFHREE LS 1R GB/T 13298.6.10 GB/T 13298.6.10

17 i B = FHAEWRNE LB 1R GB/T 224 GB/T 224

18 i ] P ok BHAFHREE L&A1 HIEKE BT BT B A BT BT B A

18
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F 11 (8
A= 56T H BURE B & HUORE T ¥ FEWL RN
19 B K I, 6.13.5 — NB/T 47013.5
20 R A9y G I, 6.13.5 — GB/T 15822

GB/T 5777—2008,

21 7 R I i
7R B GB/T 319252015

9 HWIEMN

9.1 BEMEY
TR B A A T (e TR R R R T AT

9.3 HHEH#H=

9.4 EXRS5HERN

WE R K5 FIEMNLT & GB/T 2102 MHLE .
10 B3 FAREMEEIER

W B R o AR TR IE B B A
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B = A
(HR 5 M B 3R
RIEMEE M EMEE

R AL G T B R IR E 2 A 0 (R o) » BRI ALE I A & .

FAl BEATEMEMEE
T VL 5 9 o R

Ryo/

MPa

5= ) AT

B/

T
100 150 200 250 300 350 400 450 500 550 600
1 20G o — 215 196 177 157 137 98 49 — —
2 20MnG 219 214 208 197 183 175 168 156 151 — =
3 25MnG 252 245 237 226 210 201 192 179 172 — —
4 15MoG — — 225 205 180 170 160 155 150 s —
5 20MoG 207 202 199 187 182 177 169 160 150 S =—
6 12CrMoG 193 187 181 175 170 165 159 150 140 -
74 15CrMoG — — 269 256 242 228 216 205 198 —= =
8 12Cr2MoG 192 188 186 185 185 185 185 181 173 159 —
9 12Cr1MoVG ~sancn e — Feas 230 225 219 211 201 187 —
10 12Cr2MoWVTiB — — — — 360 357 352 343 328 305 274
11 07Cr2MoW2VNbB 379 371 363 361 359 352 345 338 330 299 266
12 12Cr3MoVSiTiB — s — — 403 397 390 379 364 342 —
13 15Ni1MnMoNbCu 422 412 402 392 382 373 343 304 = — =
14 10Cr9Mol VNbN 384 378 377 377 376 371 358 337 306 260 198
15 10Cr9MoW2VNbBN 419 411 406 402 397 389 377 359 333 297 251
16 10Cr11MoW2VNbCul BN® 618 603 586 574 562 550 533 511 478 434 374
17 11Cr9Mol1W1VNbBN 413 396 384 377 373 368 362 348 326 295 256
18 07Cr19Nil10 170 154 144 135 129 123 119 114 110 105 99
19 10Cr18Ni9NbCu3BN 203 189 179 170 164 159 155 150 146 142 138
20 07Cr25Ni21 181 167 157 149 144 139 135 132 128 — —
21 07Cr25Ni21NbN 245 224 209 200 193 189 184 180 175 == —
22 07Cr19Nil1Ti 184 171 160 150 142 136 132 128 126 123 120
23 07Cr18Nil1Nb 189 177 166 158 150 145 141 139 137 131 114
24 08Cr18Nil1NbFG 185 174 166 159 153 148 144 141 138 135 131
* R HTFI S 10Cr11MoW2VNbCul BN #3045 J b1 RHE iR B T (R FUHL3E B (R .
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