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3.1.4
H#HEEH calculation pressure
MR RET AU E T R E S . SR E N S 8.
3.1.5
iKIRE A test pressure
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3.1.6
BEEAWIIEEH maximum allowable working pressure (MAWP)
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RIS E  test temperature
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3.1.14
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D.1.5 RAAFEETNEEEXENERLZLHEARBEREN. 9 JETHAFH.

D.2 {EREHREXR

D.2.1 BEZFBUAHERALEREFETHER, HELBRTHRFBIT 5 £,
D.2.2 ZEEBOIRBITHRELBETHEGT&MEH 0%,

D.3 igit&EH

D.3.1 5&REHREWAER . EHE,

D.3.2 BIHEEFREST2RASGEINEE, W FHRITEEMET o CHAS, AR RINAE REMK
FEREBZWRINRE.

D.3.3 BHEAABETFSRARNBITES,

D.4 4

D.4.1 MNEZBREITASNSSREBAFARAREMNEHE. EBHEHRR TR HAAM LN E
0.85~1,15 Zd.

D.4.2 {EFRIEM AR ASFEADENET. A REHMRA. BN ERERRELRTEE
T B2 TS AR M YK R Jy R0 (B3 0 O R

D.5 ##
D.5.1 MEZLBFHAEROTHOTAET N AIERRBABRTSRESMEMOMMEER.

D.5.2 XHAREIFSOHEEREETERE TS BASMAMEER,
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D.6 i&it

D.6.1 ISR G200 B R AR LA R BER , BLAEH RS A e My A AU E

D.6.2 BRiF AR R B .

D.6.3 % F#: JB 4732—1995 f 3. 10. 2 1 3. 10. 3 FRF HATR H 407 40 A0 8% IR A Wi s 9 B R
FixS IR E RO B R T R A S AR B BT AT A
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o BEEBHRRIIHERE.

F.3 REFEHEEAS
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2) EARBORFRIISH. KN GBE SR A RERMS RS

by BAETHRKFRHE,

o) BB O ANS T R ENEE . IR R R ERE,

&) ITARMEE SF M IR LB R AARAE R 430

e X FARMENA SR MR FHE  MRT P ERA VE S R BN R T 77 i B IR 5 5
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AEANSDSEHE B MR CAHBEEMN ERABHM.

A AR HE GB 150¢ [E 1 & #5043 A AR 4%«

— % 13 EAER

—% 2 W4 MR

—% 3 HAr iR

— 5 4 Ho R

AESH GB 150 B4 23R4y . REWAHEIE GB/T 1. 1—2009¢ R AEML T4 3 M D44 H 9 HL R
B,

AT GB 150—1998 fHH R (5 4 2 M AR F RIMR D,

AHBAMKIE GB 150—1998 S LA e 7 B FE ) 25 88 R 4 A0 35 AR o B 2R, 3 4% IR TSG R0004—
200 BRERIE N A RL LR BRI WHEXIERIT T BIT. 5 GB 150—1998 ALk, FEEF)
HEWMT -

——5 2 WE| A AR AR ST TER. EAREMN TR - WA 3 AR
(NB/T 47002. 2 NB/T 47002. 3 Fl NB/T 47002.4), REEMELENE R M T B K-k ik
BT AE(GB/T 21833), RENBEEMERMTRPMALKRBZARREREHERHE
(GB/T 24593) 1 M -4k £ IR BN AR (GB/T 21832, A5 HIH 1 n T % i T 8 iz
W(GB/T 4226),

—— 5 3 T PR E AR A A S CRAR B AR ) 1 v st SRR (LB TSG R0004 1
LSRRG TR .

—— ¥ TSG R0004 Fi#lE %L AR EFHE TR REMRRERITFHNI.

WA EREPENT 7 AKE 4 S MR (12Cr1IMoVR, 12Cr2Mol VR, 12MuNiVR,
15MnNiNbDR,07MnNiMoDR ,08Ni3DR #1 06Ni9DR), 6 4N & 4 44 # (S11972. 530409 .
$31008,539042,522253 #1 $22053),

— 5 4 B R T IR R S B AR B R B R M A P i R T R T R
FHLE .

— 5 EAAE RN T 2 MES 4 R (09MnNiD fil 08Cr2AIMo), 2 M H KK AR & & B
S04 (1Cr19Ni9 #1 0Cr25Ni20) .4 MR K B- Sk R AR & A S L8 M (S21953,522253,
$22053 1 S25073), B &L WEBREMA 5 MR KERHEE (530408, 530403, 831608,
S31603 1 $32168) 1 3 MK AE-8k F AR5 (S21953.,822253,822053) .

— %5 EWE AT RPN TS, M THAXHE.

6 B RN T 4 N E S 4 H B fF (20MnNiMo, 12Cr2MolV, 12Cr3MolV #i
08NI3D) ,4 4~ L FC 44 8 B & 4 SR 4M 48t 147 (S30409.,$31008, 831703 Fil $39042),2 I R [ 4%-#k
ZRRI & & B {4 (S22253 1 S22053),

5 7 TR (AR AR EE R T 35CrMoA Fl 40CrNiMoA 1% 18 F 80k 1 3 % b i IR
LB T 30CrMoA . 35CrMoA 1 40CrNiMoA B2k i IR vk DY #4738 A0 T 31008 7
T T4 S 4 R R D SR AL AL B AY S30408 {KIR B & & HIIRAE .

— B FE A REINT 4 MES S MWK (12Cr2Mol VR, 15MnNiNbDR .08 Ni3DR #1 06Ni9DR) iy

FHARER. UK 2 MEA & RHE (0IMnNID fl 08Cr2AIMo) FIH R ER.
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AR AR E A A I AYURATE B P EDE AU TR B AR R ER R R SR R . &R
TERKANER FEAMIRERAR BEXRRAARHFMIRELZLERR . IAEFHREEE L
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GB 150 f A 54030 5E T 6 1 45 8832 [E T0 14 PR 40 A0V 6 0 1O 40 2 BOBLAR o AL O I I B R B
A 1 R 91 P CORLBE R ) AN I BE 7

A TR — 253 °C ~800 C . EH AR A F 35 MPa [ JE /14055

AR E R EE NGB 150. 1 M M RE R T #l8 ERIT VA AR EHBEASIE R

FE 1% 8%5 TSG R0004 1 1. 4 Z& BT HLE WY HEH

2

.

MEHES] B

T FA WA RGART AR, LEE ARSI B EB BN EAEATARX
FLERE B S A, BB RAS (BEITA NS EOE A TR,
GB 150.1-—2011 EHAEH B 1WA EHEXR

GB 150.3—2011 HEAA#HE 5 3 #4017t

GB/T 228 &RH#E HRAHRETE

GB/T 228 &RHHE EHEEPHEBTE

GB/T 699 {REIBE LR

GB 713 R4 RIE S 8 R

GB/T 1220 AREEHEE

GB/T 1221 TH#4AHE

GB/T 3077 & &4HR

GB 3531 {RiREN B AKE EMPR

GB/T 4226 FREHHSM TRE

GB/T 4334 £BMASNENR REMSREHRKTE
GB 5310 WERHALERE

GB 6479—2000 EEMIEEEATERNE

GB/T 6803 k2 {4 i 0 S8 M 4% 20 VB FE VB il B0 O
GB/T 7735 HWERKEHRR I E

GB/T 8163 kA LENE

GB 9948 AWMBILALERYE

GB/T 12771 FilkEiARGRBRERE

GB 13296 A MR BHRENWLENE

GB/T 14976 AR ATERMEENE

GB 19189 JE 77 725 #% FH ¥ I o S R AR

GB/T 20878 RERMMHIN M5 K2R a

GB/T 21832 WA ERHIFENE

GB/T 21833 BMEH-KRELIMFHHLENE
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GB 24511 FRIEE: & A5 B4R B a0 ie

GB/T 24593 B4 FHh e e 28 FY 2R IR A R 45 BUAR B4R AT

NB/T 47002.1 ENEHHABERELEHR 18T TER-HEEGR

NB/T 47002.2 EHEHABIEREESR #2853 8- WEAR

NB/T 47002.3 KN ESHBIEREZOR 53 W H-HEER

NB/T 47002.4 JENEHABEREEEGM § 4 W H0-HWE K

NB/T 47008 REWR&EMMBENNG MRS

NB/T 47009 K& ERE KA SWES

NB/T 47010 A& %4 F A5 SN A LR 4B 1

JB/T 4730.3 FRER&SLFKM 53 55 BA R

JB/T 4756 HEB A& HIE I EH#

TSG R0004 B RIE S B AL 2 HAR MM

18O 9328-2:2004 AEB & AWREME SEECOREN 52 B EaREEndaam
4 4 M (Steel flat products {or pressure purposes— Technical delivery conditions—Part 2; Non-alloy -

and alloy steels with specified elevated temperature properties)
3 BN

3.1 AARERE SR R IR TC R AR R 0 AL ¢ SR R PR T R R
55 TR RLE B0 A7 e P 0 M B PR UM

3.2 %Fﬁ#ﬁbﬂﬁ‘:*ﬁﬂ}\ﬁa%miﬁmﬂ”-%ﬁ;mmﬂ%ﬂw/mmﬁ%msﬁ AMERME., RFRHE

FUN B AR Y 8 R AR B R (BN B g O R SR IR T A T AR A BT AR

AT P e A A E S LT Lo :

3.3 JE RS I 01 AT A o O S AT 5 Y B 2 95 T R A

FxEGIR AT ANTEH B B R0 3 B M N 85 O < 2 TSG RO004 o 2. 1 Y BLEE.

X FF & TSG R0004 5 2, 11 BT HLAE R0 o [E s 75 48 i 38 B o b i M i AT B .

3.4 EEHEHAEMZEICH RS RS S AR A &M GNRTHRE G% RS A R MR

R RO O R TR0 M MR A AR HME T LU REF A,

3.5 EHASZETHEHNEYZESEPRERPRERETN. SR ERBEE FRE TR

HETF 540 MPa (K& S B WAR R R K-S A RS R L BHE THARERT 20 THIE

TR AR IR B B MR AP T

3.6 EAAEM/ZETM AWM AEHRE LR

3.6, B A{E IR R CRIR S B R B B TR ) AR AR R F R R ) R & RS IR

TR LR B R . WE T 2B s A S S T AR PR e, iR SO,

FHBL 7 R AR A R R A 10 /N A e IR FF AR AR PR B i A

3.6.2 BREWMBEWMNMERT 425 CRE T KB AR, 8% P A o B0,

3.6.3 RECAEIMA A HRER T 525 CHL NP ERBMANF 0.04%.

3.7 EHEBZELFRWAMNERRETR

3.7.1 WM CRREBHEM RSN B ARE FROENZELHM R R EEIETE7E

HRAKRRE.

3.7.2 REREHEMEEARESTREFT 196 Cot, ol mfiohf X, £F—196 C~—253°C,
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3.7.3 SR FARIBMRIL ) TAL A b B0 AR T M GB 150, 3—2011 MR E WMLRE .

3.8 BREMALE SREH M ki R

3.8.1 BRBMAMEA SWEM GHIRHE  BB: BRSO Wb o RICEER L ALE .

®1 BREANEEGERRAHNAEIRKE

BB SRR B T PR 3 AR AR h i P
R, /MPa KV./]
<450 =20
>>450-~510 =24
>510~570 =31
>57¢~630 7 =84
630650 >38

B xE R, BT KT B IR B0 04T 02 120 e /N TR T B B R W b S

3.8.2  EH VRIS Wb L RE AT IRE 8 B R B R AR G MR R B LR . e AR R LR
3 A FRAEIREE A 1A BB A R PR Hﬁkﬁ;ﬁiﬁ.#uﬁt{ft& PR L HUEER 0%, MM
R T B 46 AR L ST U G ST 0 75 mime B 5 mman TP Rl il 0B oo iR AR A
B RRE AR bl DR F5 2 S0 4 .
3.8.3 BRI S IRBEICAAIE GB 713,G1 3531 A GB 19189 9RLRE . W7 A P EDNIR AR B
LR PIER. % Q24BRLQSAER 1 13MnNiMoR S8, 4075 B I 17— 20 °C i ik 308, Bi 7E
et SRR
3.8.4 AR ILIRRERIES 5 ¥ HE R CRAE.
3.8.5 HUHRMMAnRIR I BUE AE0E NI T ATO08 Y NEB/T F100y JRET IR R vh S AT L
FEAR I SC e iE M, %F 20,16 Mn A 20MnMo 14 . 407 L HE4T — 20 °C ol iR SRt , B 73 0B
.,
3.8.6 {ASHMENBERBERE 7. L3M7. L4 KRE.
3.9 ARV SCHET R, WA T H GB/T 4334 HEAT & 8] B phoR 4% , 0 T A 9 FR R AT L B TR K
B SR . BRIR IS U S A R AR T S R
3,10 S4B AT BB A SR RS IS B YR R 7 B L TR AR B AL LAY VR 1 sl TR AR LI AR TE R IR
S MR R TR B I A e S R SN B RE R B ) B U L E
3,11 BT ARERAEMARMESIRIRE FREATRSE T 540 MPa i MHTEASHITRERT
— 40 °CHOAIS & 4 SRR AR » 100400 B2 351 3o B (3% JC 2% AR 7 T 07 25 % o 9 o P Ml 48 ) 0 A o 2R 7% B
TSG R0004 Y HLE 8 1L B AR IFH .
3,12 GIMEED R SR AR R R R T R KRR S HS LR B,
3.13 GASWNSEMMNESRERC,
3014 FE A7 2 B840 v 5 B 2 4R S0 437 3 37 TR ST 40 FRAN M A 1R A, R S8 OIS IR R T B 000 0 45 T AL v 3
R 1LE LR Ie .
3,15 Akl AR B0 VEE R 7 8 GB 150, 1 (9 TR & . 45 00 4 L RE A o o ol 1D ORLBE 1A 3 LB
3 71 o4 R AR
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4 iR

41 BERNKSSNNE

411 WMRAREERARERFREAEE 2 HHE.
4.1.2 F2PHTE BEGRAF W, R4 AT 3.
4.1.3 A RR G v A AR P AT I K L T8 KO ] ok B R AL TR A IR S S SRR R e
BARERRETAFTE 2 PHERRES . R S0 T 1500 2 5% 2% 8 5 B0 408K 1 26 1
REST . LA PG BB R BRI AT RIS . BRI A AR B K R B AT 3 AR
B, REFENEKNATEBEERR 1/4 BEAL, HAE T4 A0 00 B B2 & 0 7 59 85 B B AR /N T REER
JERE (BRI RE A S B (BRI R MR .
414 FTHBREARMBEESWNER MEEJCRETHA.

a) FTEZEEHNEI Q245R A Q345R;

by HTFREMEEKT 36 mm #) Q245R F1 Q345R;

o) HATHMZETHGEE ERFLESWEE KT 50 mm ) Q245R #H Q345R,
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4.1.5 THBRZERAGS SRR DS IR Gl S SR A B SRR R 1 Sk D
HEFTHRLMHOR V Bk O ph

a) FRMA B AR

by ZEFHEMAENR;

o) FHREEKXTF 60 mm RHR.
4.1.6 MRERICHEER S EE KT 36 mm M FRRESEHNRRAMEE KT 80 mm #IEKBIE
NI SR AS B I AR L T I — L R AR TR 1/2 ARIROBE A a5 L B vh A o AR AR A U SOk R
HRE .
4.1.7 BB CEESR, MR KT 36 mm f94RMETL AR E T R K T H % F 540 MPa i #1480
BRI R T — 40 C R AT Mg AT RN IR . R4 GB/T 6803 #47 R A P-2 BRIk,
YR AR (NDT) B E A B IR 7E I P ALE .,
4.1.8 FEFARNKFLESERBUER NI E 3 FMMERK ST KN, 50 7 1 77 H: M
RESRIE IB/T 4730. 3 WHE.
4.1.9 AHRERATRET 50 m' HHREHEE, KR REESTERT 50 mm,
4.1.10 FFEHBEERET 200 CTH Q370R #45, U & HFi% B E & F 300 CH 18MnMoNbR.
13MnNiMoR il 12Cr2Mol VR AR , B 78 #3304 o BLR AR 3 e o 47 BT IR T M0 A B 19 1A 58
EERBEHSRERD,
4111 ZETTHRRAR, HEARE T REE 4 R, & 4 F Q245R Al Q35R WM E &
MRS 4. 1.4 MAE. MEEAT 100 mm #7464 FRR R RS, B 8™ sh iy il i
B g KA 3 MR i

a) WHRBREEEEROTEE . EhEERETE OIS

b wERREERTRETEE, b ERER L WHE.

F3 REAWMPEEHWER

we mzljﬁ 75 AR At RiFR
Q245R >30~36 - AET N8 ﬂ
Q345R >36 — AEFI4
Q370R
Mn-Mo #&
oMo K >25 AETUIL
Cr-Mo-V %
I 1emmDR
Ni REEH >20 — AEF T4
GRBURASBRSM
e
AR >16 - 14
ERMES
FRER =12 — 14
TR
iR A T B 4R E R A
— =12 iR H,S FE P AEF D%
RITE N K FHETF 10 MPa
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mm C
oh i RISRAR
<6 St & —20
6~12 —20
L ELEK
>12~16 0°C ity —10
Q245R
>16~150 0
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4.3.1
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4.3.2
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4.3.3
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b)
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d)

4.3.

o
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d)

5 W&

THR-NEGH

FER-NECHEMBEARERBHS NB/T 47002, 1 BAE . A4 AR 5 00 B K kB
FESREH L WA GB 24511 A ERIFAE NS BEM WS HHEAZRAR A
B BEERS) AWRT GB 24511 HHBIH S WALE

BABHRGE R RRRAT 5%, Bt 0o MAE R A RINE T

R 060 L R £ P D TR B 65 A A B o 0 A AR 5 R VR BE S A L 5

B SOt 3 A A A AR AT o B E AR ERAEARERERNA S )~ O NIE,
Hoh 8 4 R 45 B D3R B R RN T 210 MPa,

R-WEEH

B E S ARBERES NB/T 47002 2 BRLE 5

HEWIRE G RRRLAT 5% R IT 30 R E A IR 5

- AT AR T Y 9L U B T I e A T A SR O R M M L P A B TR
EHENASAFRENE BN O EAREEEMAS JB/T 4756 MALE

WS A AT S A A A AR bR, B AR BRI EEERNA S O ~OMIE,
HPFARENE G PRENAR/NDT 210 MPa,

H-REEW

H-WMESRPBEARBRBFE NB/T 47002. 3 B5HE 5

AWM REGRERRATF 5%, 830 b R ALE R AR R

k- A AR A R T PRI ASAR M AT BE A B HLE B IR L TRy 350 °C

B A B A A E S R, AR AR ER I E RGNS 0~ FALE.
HepE A RENES SR ERA/NT 140 MPa.

H-REAE

H-NE WA ARBERRA G NB/T 47002 4 HIHLRE 5

EAMMRERBERRAT 5% % 0HFRAER S HRARA;

- A A PR IR T PR B A A M RE A B BE B FIR BT B PR Oy 200 °C

B SO AT R A AR AR BB ARER M AR ERE NG &)~ MLE,
HE A R R4 A BT VI E AN TF 100 MPa,

5.1 BERMEAESNNE

5.1.1

R RS RIFRIB N2 6 (ME. XEEREAT 30 mm WNE MM AR EIET

—20 CHIE  RAFIERF AV ARG & EXRERRLRIE.

5.1.2

% 6 R TR BT —40 CHME MWL M.
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5.1.3 GB/T 8163 rh 10,20 A1 Q345D MBI FME T .
) AREBATFHRME
) WHEHIAKT 4.0 MPa;
¢ 10,20 F1 Q345D H4E K (8 FHIELE T IRAHR N — 10 'CL0CH—20 °C s
d)  REBEELRKKTF 10 mm;
o) AR TR YRR O PR B I R R A R
5.1.4 GB 9948 P HREWE MM MMEMT .
a) BRI IR S B R TR R B P O I
by ABRARNF 70 mm. LB /DNT 6.5 mm (9 10 1 20 HE, W4 T —20 CRI0 Cly i
I3 YRR MR O il S TR R RN 310, 1 A IR YRR 08 DA BN RGHR AR B
A DIEEARE 3.8, 2 IOHE . 10 A 20 A RIE TR AN —20°CM 0T,
5.1.5 GB 6479 FEREMENERAMZM H .
a) WA EBHERAKTF 0.020%;
by HREREFS RS HARE RERTRENEAS SRR,
) HMERAF 70 mm, HEEEA/NT 6.5 mm [ 20 F 16Mn %, W W ITOCH—20CH
iR g3 AR HE R R A o R SR BME R A RN F 31T M 34 1. 1 MR R BRI
BN SRR S b b TS b B BL 8. 2 i LE . 20 B 16 Min B AV TR EE TR 4 B 0 °C A0
—20°C,
5.1.6  GB 35310 d: i 12Cr1 MoV G 95 FIFEHe #VE i, Bt Ve RS 5L .
5.1.7 FEJEERAET —20 YR HARS RS RO R B R K T D 1
% THHLGE . TR 16Mn AL A R & <0, 025 % S0, 012X ML E MR RN F 70 mm. B,
BEEAUNT 6.5 mm H0E BET-10 C R o LB, 8 A S AR R b o DD B H(E R R AN F 34 ).
1 AR AE B0 AR AR DA R/ R i R o bl T b 3.8, L B9 L 09Mni) #1 09MnNiD 4R Ay #H S 3L
ERMR A,
5.1.8 ﬁﬁﬁmGWTw9¢ﬁ#%ﬁT5mmﬂMOMﬁmaﬁm%ﬁﬁﬁ%ﬁﬁﬁ%ﬂ%ﬂ?;
) BESEFER KT 8w ELE R K S8 I UG L
by 10 174 20 BIBE M A T R T 6 b GB 9948 MRS MEEILAY G AR 5
o 104M0 20 WESMEAEE TRME Y —10 CH 0C; Y 10 4% 1 P<0.030%.
$<0. 020 Yottt Fo A IR E T HR A —20 °C;
& EEaioldiR k. BE R RB TR ERER I HRRE.

®7 REANENERRETR

©

o

M MR AR BEPL/mm e LR B/ C

16Mn GB 6479 iEk <40 —40
09MnD st A Ek <8 —50
09MnNiD [EN Ek <8 =70

5.2 BRAEWMNE

5.2.1 S NOARVE BEJELIE T R AT 8 UMLAE . WM TORA R 8 B I E R Y
MEE., %8  GB 13296 fl GB/T 14976 ME % — R FR S R GB/T 20878 W E .
5.2.2 GB/T 14976 YR G H TRE .
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5.2.3 GB/T 21833 s g4 W FHIEN , R AR ER N LRE  MEMR T HENERER
5.2.4 GB/T 12771 dagy T 2~ VMR A% 6 A (R 48 LTI 8, (1R b 0 v WA BT 8 S O 4R
e, I 3SR R A AT 2R GB/T 14976 SR NS T WA B iF AR . MM IV MM
FAMENT .

a)  WiHE S/ F 10. 0 MPa;

b AEETHEERREIRERFELEHAL .
5.2.5 GB/T 24593 FHMEFAMENT :

a) AN EMIET RN, 3 AR A THBMA S GB/T 7735 Rl %% B MHRE

b) I ES/NTF 10. 0 MPa;

o) FRERTEHEUBEINESRERENNE.
5.2.6 GB/T 21832 sy T 261 [l HME R ERSH THRAG. BRI L&Y Bk A rHE
Hl, TRWEVFRR TR GB/T 21833 tFAARI M 'S TAME VFAR 7.
5.2.7 GB/T 21832 i VI E (L FH#E, HRENEHNELINE ., HERRAT
MR ER ., BRREWERAEDNT

a) R RIER TR, X RS A THR R4S A GB/T 7735 hRR RS B MR 5

by  #iHEH/ANF 10.0 MPa;

o ABATENRBEIMREISEEENR.
5.2.8 S RIRETRMETAME.

a) GB/T 21832 #1 GB/T 21833 M S N —20C;

by GB 13296.GB/T 14976.GB/T 12771 il GB/T 24593 &8 SMEH# 3.7. 2 HIHLE.
5.2.9 A% A GB/T 1220 #EZF KT 50 mm H S30408, S30403, 532168, 531608, 831603,
$31703 H1 S31008 4RHEHIE EE .

a) BERERKT 8 mm, B 7EEE (RBRE M LBRETHEAM

b) SHESREWERN AT EER8 F GB/T 14976 RIS MV AL 5

O HUSEENEERE TRE3.7.2 WHE;

d) B NEE GRALED RR MRS B SRR H S P LE .
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ME.

o) {EAEEMRT —40 C~—70 THy 30CrMoA 1 35CrMoA BB FI S, HoAL 5 R 4 B4R 247D
BB & BN P<C0. 02056 ,S<C0. 010 %6 5 40CeNiMoA B2 H: A1 A IR BF IR F — 70 'C~
—100 TRy 30CtMoA Bk FIMN, JoAb 2 R 4 CE SR A0 P BE B & B AL P<C0. 015%.,8<

0.008%,
£ 14 RERBRERMETH
a2 2 PR/ mm Bl oh i KB/ C KV,/]
30CrMoA <Ms6 —100 =4
35CrMoA <M56 —70 =41
40CrNiMoA M52~ M64 —50 =47




GB 150.2—2011

7.1.5  SumAE FANLES AT AR AT SR 15 IR e TR A AR A IR AW, R
SR A PRV T R T T 0 R AR R 0 1 [ IR

£15 BENNEESNBESTAN

[ ]
ERWE ERREEE
Ws WM bR mARE ”c
20 10,15 GB/T 699 Ek —20~350
35 20.25 GB/T 699 Ek 0~350
40MnB 40Mn, 45 GB/T 699 Ek 0~ 460
40MnVB 40Mn. 45 GB/T 699 Ek 0~400
40Cr 40Mn .45 GB/T 699 EX 0~400
40Mn, 45 GB/T 699 Ek —10~400
30CrMoA
30CrMoA GB/T 3077 PR —100~500
40Mn.45 GB/T 699 EX —10~400
35CrMoA
30CrMoA . 35CrMoA GB/T 3077 il —70~500
35CrMoVA 35CtMoA . 35CtMoVA GB/T 3077 bl —20~425
30CrMoA . 35CrMoA GB/T 3077 AE —20~500
25Cr2MoVA
25Cr2MoVA GB/T 3077 AR —20~550
40CrNiMoA 35CrMoA ,40CrNiMoA GB/T 3077 R —50~350
$45110(1Cr5Mo) $45110(1Cr5Mo) GB/T 1221 R —20~600
E: BmETHAHERS,

7.2 RAESWNE

7.2.1  GUERIAR AL AOHE DR RIF BB A IEAR 16 MIMLUE .
7.2.2 WS A BENATIGRR RRERMARBF & GB/T 1220 WAE.
7.2.3 HEEWBENERRETRETIIME:
a)  S42020 HEEKER 0 °C;
by B R R AL 4 PR B I 3. 7. 2 UBLE .
7.2.4 SYENFMAA RS RATRE 17 R ATEAFEHEROLARE AN, WK
RS P R 4 L BT ok L O 0 T 4L T B SRAE PRI B 0 KGR

67



GB 150.2—2011

CEMHKREHS R

€11 62 | ¥v | vL | 92 | 82| 08 | 28 | S8 | w6 | 86 | €OV EIL | 281 | ‘woz -0z BYIN~VEN
: #E 0221 1/99 8912€S
€T | S2 | v | 69 | T4 | €L | SL | L2 | 6L | ¥8 {06+ 48| 201 | 82T | <07 025 TN
0 1 0S [ e | 8L |64 |18 | 28 | ¥8 | 28 | €6 | 66 ;40T 211 2801 602 1t . o0z¢ 8PN ~PZIN
: : % 0221 L/99 809168
0¢ | 0§ | 89 | €4 | SL | 92 | 4L | 62 | 28 | 48 | €6 [ TOT{s0l {wgl] <oz |0z 2N
g |21 |61 | 1¢| 19 ) e8| os|ss|os|es| 96|65 cor|irr|izr|ser| eoz 02§ 8VIN~ V2N
i 0221 1/49 800188
8 |81 | 61 |1 | 19| 8, | 08 | €8 | ¥8 | 28 | 06 | $6 | 86 | FOL|erL |82l | g0z 028 TN
iz | ev | 29 | 1L | WL 92 | 6L | 28 | S8 | 06 | w6 €0l ) FII 07 0z8 8YIN~FEN
; % 0221 1/99 8010€S
2| ev |85 ] 99 | 69 | ¥z | wL o2 | 62 | ¥% | 08 | Le ! roT iRzl cuz 0§ N>
LOT | €11 | LTT | 021 | €21 | 081 | 281 | 4¥T | oF% 079 LN ~PTIN (£1402)
i 0221 1/49
16 | 6 [ 00T | €OL | 90T | TTI | 411|921 | obp 0F9 ZTN 0202¥8
edN | BAA
008 | 0GZ | 004 | 089 | 009 | 0SS | 005 [ 0S¥ | 00F | 048 | 008 | 0¢Z | 002 | 051 | 001 |02>> . w
S o A TP R
i M4 £
e UE S K3
SAN/ IR ARE L (O BB gL F
BE
CRHAHEHEESE o ¥

68



F17 BEEWNEFAN

GB 150.2—2011

SR
BRHEWES _ ; . I
W B AR HEHR & B BT )/
S42020 $42020 GB/T 1220 ol 0~100
S30408 $30408 GB/T 1220 [GE —253~700
$31008 $31008 GB/T 1220 ek —253~800
S31608 S31608 GB/T 1220 b —253~700
532168 532168 GR/T 1220 i —253~700

7.2.5 [EE TS SN ERLALTE R S30408 BRAE A BN GB/T 1226 M. H—
= RASTR AL T2 B R AR B AR — i B — B TR
R IORE T 18] S S 1 AR R 0B R I

W7 T R [F) — 19 4 SR A TR
B BH LB — AR IR 3 b E I (R ERD .

AR 1/2 4, BRI BT E TIIME.
a) ﬂ%ﬁ%ﬁﬁ‘]ﬁ@ﬁ“ﬁﬁﬁ?ﬁﬂ‘]ﬁ)ﬁf‘bﬁi 18 FKJ%ILi, )

%18 Eﬁﬂﬁiﬁbﬂﬂﬂﬁﬁﬁ

HEFS R —

- B ', 'j,'g,;. o ~;,RW o <50 SRR
mm "> NPa ek P : ‘MPa
<Mz .o =800 17
$30108 oib i, =50
M24~M27 S 2750 =510 170

b ﬁ!ﬁﬁﬁfﬂﬁ‘—loc ‘(‘S\r'ﬁ»f}fﬁ J&ﬁﬁi)ﬂiﬁ)ﬁ"ﬁﬁ@ﬁ?ﬁﬁ‘iﬁﬁyﬁ iR DR KV.
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M R A
(EEHR)
RN FERE

Al Al

AT ARMFRE AR R CAN T, WA T AWM R TR,
a)  BFIAZKRAEE ¥ R F]A B R E (B R AR RAT AR A .
b) RF AR .
A 1.2 EFAWMBRRAF S AN RS, MM A RRER T XE.
A 13 ERARPASIRERRA G 6l B AR AT TSG R0004 BHLE B HARTEF.
A 1.4 EFBAMNES M, B TSG R0004 AIHLEE .

A2 RESEEE

A. 2.1 12Cr2Mol VR R AGH R BRINT .
a) WEAERSUEHEITDOER A LHHE.

FA
fe2E 5/ %

c Si Mn 13 S Cr Mo
0.11~0. 15 <0.10 0.30~0. 60 <0.010 <0. 005 2.00~2. 50 0.90~1.10
LSy %

v Cu Ni Nb Ti B Ca

0.25~0, 35 <0.20 <0.25 <0.07 <0.030 <0.0020 <0.015

b) IR AL Y AW E P, 003%,540.002% , A ST £ #% GB/T 222 ¥ 2 9L
RE B AR O B

o AR LUIE K CRVFAR v s v 40D i (K B A RS 3 5t W KR BE AR F 675 °C.,

& MR E RS YEAT R, A RIER A2 WHE.

FA2
Hr R CBE D it R CBR 1))
(AT 5
mm R Ra, A R E KV,
MPa MPa % ‘C I
30~120 590~760 =415 =17 T o—20 =60

e REFHER WRAHTTHRE. S OERN SRR, Tl fES 180°. TR
J » R i S 2 T P R T IR

B BURAE 2 RS F0 2 B 4R 5 T B AR PR K e R U B

g) FAERIEHW B GB 713 FAIXRME.
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A.2.2 15MnNiNbDR ##MFEARERWT -
a) WAL R S URERIER A 3 HILE.
£A3
25 %
C Si Mn P S Ni Nb
0. 18 0.15~90.50 1.20~1. 60 <0, 020 <0.010 0.30~0,70 0.015~0. 040
b) ML KSR IE A B K A R A AL 5
o) PURM N EAERRERER A LNLE.
FA4
FO B (B D el I AR CBE 1)
AFRELEE
m Rn Ra. A RIEE KV,
MPa MPa % C J
10~16 530~630 =370
>16~36 530~630 22360 =20 —50 =60
>36~60 520~620 22350

[s]

Ja AT R E T RB T RAL.
e) AKARHEHTIE GB 3531 MAHXME.
A.2.3 O8N3DR HRMBEAERIT
a)  REERAY ORI R A5 HE.

REFHER ETHEFSHRAR. SOERN 3 HRERE. Tllif R 180°, THER

FAD
T2 A/ %
C Si Mn P Ni Mo \%
0. 10 0,15~0.35 | 0,30~0. 80 <0.015 <0.010 3,256~3.70 <0.12 <0. 05
b) AR BATE K IF S ARk v I v 400 I [E] o 88 % e i ) ok Hu A AR 7S 38 4% T KRB R
{&F 600 C,
o) PRE SRR B E AL 6 MBUE . DAIE KGR BB v £ A 150 ok i 2 Y o
JORBL RPN, N F BB IR AT I RN,
FAG
AR R ED B R ED
AREE
R. Rq A R E KV.
mm
MPa MPa % c 1
6~60 490~620 =320
=21 —100 =47
>60~100 480~610 22300
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A AR R AR T AT SR L H AR 3 AR, Bl M e 180°, HHRE
7 IR T A0 2 T A IR R,
oy ARAARME FI R GB 3531 WAIRAE.
A.2.4 O06NIODR i H A BRI -

a) IR A RSP R AT WHRLE.
FzAT
s/ %
C Si Mn ) P T S Ni Mo i v
<0.08 <0, 35 0.30~0. 80 ; 0. 008 r 0. 004 8. 50~10. 00 <0. 10 \ <0.01
B Cr+CutMos<0.50%

by AR A AL T A AR P40, 003%,540. 0022, Hfli T Bk GB/T 222 & 2 9
HE.
©)  HUAR LA S LRV A h B K B TR R AR RS IR M EE AR KT 12 mm B9 HYAR T B IR GE K B
FIJORAZ L. FHRIG I AR IR 7 540 C,
d) BB ST RTINS A R R AL B HLE
£AL
, K D W B4R A
LR e :
o iR K A IR E KV,
M MPa % ke ]
6~30 )
RGO 18 - ¥96 =100 J
>30~ 10

e REFTER MR THITEHIAE . BO0ERN 3 KRR, S AR 1807, THiXE
JE R i SR T IR AT LR

D

A3 RESWNE

AR ARHE FHH % GB 3531 MHERME .

A.3.1 12Cr2Mol BB AERINT .
a) SHEEERAT CRIFE PR A0 M.
£A9
e 5/ %
¢ si Mn P s Cr l Mo
0.08~0.15 <0.50 0. 40~0. 60 <0. 025 <0.015 2.00~2.50 | 0.90~1.10

by R LLIE KA B K A BR A S L ERIRERET 700 °C,

o BRI HRMERRER A 10 HHLE.
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%A 10
] B R Wk A D
ARREEE —
wm R, R, A RGRE KV,
MPa MPa % T J
<30 450~600 =280 =22 20 =40
d) FERMEBEIF YT GB 9948 WAHXIE.
A.3.2 09MnD WEMRARERIT -
a)  FRAE AT ORI AL 1L BRLRE.
£ A 11
L2 RA/ %

C Si Mn P S Als
<0.12 0.15~0.35 1.15~1,50 _ <00 | <0.010 >0.015
by IR K A ER S5,

o) MBI AR R AV e . ‘ﬂ’fﬁiﬁ#ﬂiﬁ%‘.‘ﬁﬂ)\lﬁlhﬁfﬁ{;ﬁkﬂﬂfﬂu
£A12
i B LD Wk B A )
A D ~ s o
o " P A ABRE KV,
MPa MPa x i
<8 7 g 560 70 = 50 >47
d) AL RME EI I GB 9948 MHXME.
A.3.3 09MnNiD MERHERERMT
a) B OB D R AL I3 BIHLE .
A3
fl¥ e %
C Si Mn P S Ni Nh Als
<0.12 0. 15~0, 50 1.20~1. 60 0. 020 0. 010 0.30~90. 80 <C0. 04 20.015
b) W DIIE A A BLR ZS 3R .

¢ HIEH HFEEREIEE A 4 BT BRI E E . YA B
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F A 14
TR A D o % G D
AFREEE
R Ra. A HRIEE KV,
mm
MPa MPa % T ]
<8 440~580 =280 =24 —70 =47
&) FERMEFET L GB 9948 M AME.
A.3.4 08Cr2AIMo G MFERERIT .
a) PWAERS UEHRSTD R AL BHHE.
RAI5
M2 B4 %
C Si Mn P R Cr Al Mo
0.05~0,10 | 0.15~0.40 | 0.20~0.50 <0, 025 <{0.015 2.00~2.50 | 0.30~0.70 0. 30~0, 40
by DATE K H Ak BR324 5 T KR R T 680 °C
o MEMNHEMEEE A 16 HRE.
£ A 16
R R G ED
AFREEE
Ra Ra. A
mm
MPa MPa %
<8 400~540 =250 =25
& FHEKRMEHFWH L GB 9948 HAHAME.
A.3.5 09CrCuShb WEMBEARERMT .
a) WHAERS UBHRMERE A 1T HHEE.
FA 17
MBI Y%
C Si Mn P S Cr Cu Sb
0. 12 0,20~0,.40 | 0.35~0.65 (0. 030 <0. 020 0,70~1.10 | 0.25~0, 45 0.04~0.10
b) WEMIEASSHERERRR.
c)
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F A8
B B B D
AHEEER
Rn Ra A
mimn
MPa MPa %
<8 390~550 =245 =25

PV R E AE IR BT 2 ARAE LA L R BRI 10 mm B ER.
TEFR SO 50% i Ho SO, WA ,70 T+2 CHERAMETER 24 h, 2 MR H#E R
H9 R KT 80 g/m* X h 3 140 g/m® X h, RARIEIRTE T S & R P HE .
AR E B M GB 9948 MBI RIME .
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W x B
(FEREMR)
M BERIEMES S
%B1 BERNEALHEAESEERER
5 o P LT IR CCOFM Ry (Re)/MPa
mm 20 100 150 200 250 300 350 400 450 500
3~16 245 {220 | 210 | 196 | 176 | 162 | 147 | 137 | 127
>16~36 235 | 210 | 200 | 186 | 167 | 153 | 139 | 129 | 121
Q245K >36~60 225 | 200 | 191 | 178 | 161 | 147 | 133 | 123 | 116
>60~100 205 | 184 | 176 | 164 | 147 | 135 | 123 | 113 | 106
100~150 185 | 168 | 160 | 150 | 135 | 120 1.110 | 105 | 95
3~16 345 | 315 | 295 | 275 | 250_| 230 | 215 | oo | 190
SA63 335 190 | 180
>36~60 175 | 165
Q345R
60418 165 | 155
>100~156 7 160 | 150
>15p 2007 155 | 145
10167 3 240
Q370R >16m38 36y 1330 | 310 =890 | 275 230
P ) 350 | 3¥0 [ 200 | 270 ) zas i g4m.| 225 | 210
30~60 | 400 | 375 365360 | 355 | 50 | 340 | 30 | 275
18MnMoNbR - -
60~100 390 | 370 | 360 | 355 | 350 | 345 | 335 | 305 | 270
30~100 390 | 870 | 360 | 355 | 350 | 345 | 335 | 305
13MnNiMoR
>100~150 380 | 360 | 350 | 345 | 340 | 335 | 325 | 300
|
660 295 | 270 | 255 | 240 | 225 ) 210 | 200 | 189 | 179 | 174
15CrIMoR >60~100 275 1 2s0 | 235 | 220 | 210 | 196 | 186 | 176 | 167 | 162
>100~150 255 | 235 | 220 | 210 | 199 | 185 | 175 | 165 | 156 | 150
6~100 310 | 280 | 270 | 255 | 245 | 230 | 220 | 210 | 195 | 176
14Cr1MoR
>100~150 300 | 270 | 260 | 245 | 235 | 220 | 210 | 200 | 190 | 172
12Cr2MolR 6~150 310 | 280 | 270 | 260 | 255 | 250 | 245 | 240 | 230 | 215
6~60 245 | 225 | 210 | 200 | 190 | 176 | 167 | 157 | 150 | 142
12Cr1MoVR
>60~100 235 | 220 | 210 | 200 | 190 | 176 | 167 | 157 | 150 | 142
12Cr2Mol VR 30~120 415 | 395 | 380 | 370 | 365 | 360 | 355 { 350 | 340 | 325
616 315 | 200 | 270 | 250 | 230 | 210 | 195
16 MnDR
>16~36 295 | 270 | 250 | 235 | 215 | 195 | 180 B
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£B.1ED
B 1 FFIRE CC) FH Ruo (Ra)/MPa
# s mm 20 100 150 200 250 300 350 100 150 500
>36~60 285 | 260 | 240 | 225 | 205 | 185 | 175
16MnDR >60~100 275 | 250 | 235 | 220 | 200 | 180 | 170
>100~120 265 | 245 | 230 | 215 | 195 | 175 | 185
6~16 325 | 300 | 280 | 260
15MnNiDR >16~36 315|230 | 270.% 250
>36~60 305 | 280 | 260. | 240
16~16 370 | 340 | 320 | 300
15MnNiNbDR ST 360 | 330 | 310 | 290
>36~50 350 | 320 | 300 | 280
09MnNiDR
07MnMpVR ;
07MnNiVDR i |
07MnNiMoDR
12MnNiVR
LemB? SESWWRBRERER -
&% % T IR (C) T Ry 2 /MPa_
ns mm 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | s00 | S50
S11306 <25 |} 205 189 | 184 | 180 | 178.| 175 | 168" 163
S11348 <25 170 ] 156 | 152 | 150 | 149 | 146 ] 142 | 135
811972 <8 275 | 238 | 223" | iz {204 | 196 | 187 | 178
$30408 <80 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 | 106
$30403 <80 180 | 147 | 131 | 122 | 114 | 109 | 104 | 1ol | 98
830409 <80 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 | 106
$31008 <80 205 | 181 | 167 | 157 | 140 | 144 | 139 | 135 | 132 | 128 | 124
$31608 <80 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 119 | 117
S31603 <80 180 | 147 | 130 | 120 | 111 | 105 | 100 | 96 | 93
$31668 <80 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 119 | 117
$31708 <80 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 119 | 117
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£ B.2 (8
I #FPIRE OO F# R, ,/MPa
w3 mm 20 100 150 200 250 300 350 400 450 500 550
831703 <80 205 175 161 149 139 131 126 123 121
832168 <80 205 171 155 144 135 127 123 120 117 114 111
535042 <80 220 205 190 175 160 145 135
521953 <80 440 355 335 325 315 308
522253 <80 450 395 370 350 335 325
§22053 <80 450 395 370 350 335 325
B3 HWENNESESNRESRERER
38 TEFFBRECC) T A Ry, (R.)/MPa
m ® mm 20 100 150 | 200 | 250 | 300 | 350 J 400 | 450 500
<16 205 181 172 | 162 | 147 | 133 | 123 | 113 98
10 >16~30 195 | 176 | 167 | 157 | 142 | 128 | 118 | 108 93
<16 245 220 | 210 196 176 162 147 132 117
2 >16~40 235 | 210 | 200 | 186 | 167 | 153 | 139 | 124 | 110
<16 320 | 290 | 270 | 250 | 230 | 210 | 195 | 185 | 175
16Mn
>16~40 310 | 280 | 260 | 240 | 220 | 200 | 185 | 175 | 165
<16 205 181 172 | 162 | 152 | 142 | 132 | 123 | 118 113
12CrMo
>16~30 195 | 176 | 167 | 157 | 147 | 137 | 127 | 118 | 113 108
<16 235 | 210 | 196 | 188 | 176 | 162 | 152 | 142 | 137 132
15CrMo >16~30 225 | 200 | 186 | 176 | 167 | 154 | 145 | 136 | 131 127
>30~50 215 | 190 | 176 | 167 | 158 | 146 | 138 | 130 | 126 122
12Cr2Mol <30 280 | 255 | 245 | 235 | 230 | 225 | 220 | 215 | 205 194
<16 195 | 176 | 167 | 162 | 157 | 152 | 147 | 142 | 137 127“
1Cr5Mo
>16~30 185 | 167 | 157 | 152 | 147 | 142 | 187 | 132 | 127 118
12CrIMe VG <30 255 | 230 | 215 | 200 | 190 | 176 | 167 | 157 | 150 142
08Cr2 AlMo <8 250 | 225 | 210 | 195 | 185 | 175
09CrCuSh <38 245 | 220 | 205 | 190
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%£B4 BESWEEIREREE
T FERE CC)TH) Ryw.2/MPa
F5 ®H %
20 100 | 150 [ 200 | 250 | 300 { 350 | 400 | 450 | 500 550
1 0Cr18Ni9 205 | 171 | 155 [ 144 | 135 | 127 | 123 | 119 | 114 | 111 106
2 G0Cr19Nil0 175 | 145 | 131 | 122 | 114 | 109 | 104 | 101 98
3 0Cr18Nil0Ti 205 | 171 | 155 | 144 | 135 | 127 | 123 | 120 | 117 | 114 111
4 0Cr17Nil12Mo2 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 119 117
5 00Cr17Nil4Mo2 175 | 145 | 130 | 120 | 111 | 105 | 100 96 93
6 0Cr18Nil12Mo2Ti 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 118 117
7 0Cr19Nil3Mo3 205 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121 | 119 117
8 00Cr19Nil3Mo3 175 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121
9 0Cr25Ni20 205 | 181 | 167 | 157 | 149 | 144 | 139 | 135 | 132 | 128 124
10 1Cr19Ni8 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 106
1 521953 440 | 355 | 335 | 325 | 315 | 305
12 $22253 450 | 395 | 370 | 350 | 335 | 325
13 822053 485 | 425 | 400 | 375 | 360 | 350
14 826073 550 | 480 | 445 | 420 | 400 | 385
15 530408 210 | 174 | 156 | 144 | 135 | 127 | 123 | 119 | 114 | 111 106
16 830403 180 | 147 | 131 | 122 | 114 | 109 | 104 | 101 98
17 331608 210 | 178 | 162 | 149 | 139 | 131 | 126 | 123 | 121 | 119 117
18 $31603 180 | 147 | 130 | 120 | 11t [ 105 | 100 96 93
19 532168 210 | 174 | 156 | 144 | 135 | 127 | 123 | 120 | 117 | 114 111

. FE 1~9 % GB 13206 f GB/T 14976 Y24, 52 10 2 GB 9948 £ GB 13296 A B#&{H,F 5 11~14 R
GB/T 21833 S #1H, )55 15~19 5 GB/T 12771 IS H{H.

£B5 HERANKSENAGETRERBR

R AFRERE TR CCO T B Ryo.2(Ra.)/MPa
%
mm 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
<100 235 | 210 | 200 | 186 | 167 | 153 | 139 | 128 | 121
20 >100~200 225 | 200 | 191 | 178 | 161 | 147 | 133 | 123 | 116
=200~ 300 205 | 184 | 176 | 164 | 147 | 135 | 123 | 113 | 106
<100 265 | 235 | 225 | 205 | 186 | 172 | 157 | 147 | 137
® >100~300 245 | 225 | 215 | 200 | 181 | 167 | 152 | 142 | 132
<100 305 | 275 | 250 | 225 | 205 | 185 | 175 | 165 | 155
16Mn >100~200 295 | 265 | 245 | 220 | 200 | 180 | 170 | 160 | 150
200~ 300 275 | 250 | 235 | 215 | 195 | 175 | 165 | 155 | 145
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£ B.5 (#)
" s IR EFFHRE CCOFH# Ry o (Ry)/MPa
=
mm 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 430 | 500
<300 370 | 340 | 320 | 305 | 295 | 285 | 275 | 260 | 240
20MnMo >300~500 350 | 325 | 305 | 290 | 280 | 270 | 260 | 245 | 225
>500~700 330 | 310 | 295 | 280 | 270 | 260 | 250 | 235 | 215
<300 170 | 435 | 420 [ 405 | 395 | 385 | 370 | 355 | 335
20MnMoNb
>>300~500 480 | 130 | 115 | 405 | 395 | 385 | 370 | 355 | 335
20MnNiMo <500 450 | 420 | 405 | 395 | 385 | 380 | 370 | 355 | 335
<300 440 | 400 | 380 | 370 | 360 | 35u | 335 | 320 | 295
35CrMo
>>300~500 430 | 395 | 380 | 370 | 360 | 350 | 335 | 320 | 295
<300 280 | 255 | 240 | 225 | 215 | 200 | 190 | 180 | 170 | 160
15CrMo
>300~500 215 | 205 | 190 | 180 | 170 | 160 | 150
) 240 @3a | ozeo | 210 4 200 | 190 | 175
14Crl1Mo R RR S——
2300 | z200 2t | 200 | 190 | 180 | 170
310 |2 | 270 245 | 240 | 230 | 215
12Cr2Mol : . -
> 300~ 566 30071 275 | 265 255 | 250 | 2157240 | 235 | 225 | 215
<300 28001 255 | 240 1230 | 2207] 230 | 200 | 100 | 180 | 170
12CriMoV St
3005 5u0 270 © 245 | 230 {220 190 § 180 | 170 | 160
<300 120 | 395 | 380 | 37u | 185 350 | 340 325
12Cr2Mol V -— o -
=300~ 500 110 360 : 345 | 335 | 320
<300 120 365 | 360 | 355 | 350 | 340 | 325
12Cr3MolV
>>300~500 410 | 350 | 375 | 365 | 360 | 355 | 350 | 345 | 335 | 320
1Cr5Mo <7500 390 | 355 | 340 | 330 | 325 | 320 | 315 | 305 | 285 | 255
<100 305 | 275 | 250 | 225 | 205 | 185 | 175
16MnD >100~200 205 | 265 | 245 | 220 | 200 | 180 | 170
>>200~300 275 | 250 | 235 | 215 | 195 | 175 | 165
<300 370 | 340 | 320 | 305 | 295 | 285 | 275
20MnMoD >300~500 350 | 325 | 305 | 290 | 280 | 270 | 260
>500~700 330 | 810 | 205 | 280 | 270 | 260 | 250
08MnNiMoVD <300 480 | 455 | 440 | 425
10Ni3MoVD <300 480 | 455 | 440 | 425
<200 280 | 255 | 235 | 225 | 215 | 205 | 180
09MnNiD
> 200~ 300 270 | 245 | 225 | 215 | 205 | 190 | 180
08Ni3D <300 260

80




GB 150.2—2011

%86 BASNBRYRREEMRRER

a8 NRER ETFFBECCOTH Re.o/MPa
2
mm 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 350
511306 <150 205 | 189 | 184 | 180 | 178 | 175 | 168 | 163
30408 <300 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 | 106
530403 <300 175 | 147 | 131 | 122 | 114 | 109 | loa | 101 | 98 )
$30409 <300 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 | 106
S31008 <300 205 | 181 | 167 | 157 | 149 | 144 | 139 | 135 | 132 | 128 | 124
S31608 <300 2051 175 | 161 | 145 | 13077131 | 126 | 123 | 121 | 119 | 117
531603 <300 -] 175 | 147 130 | 120} 13% | 105 | ra0 | 96 | 93
331668 <300 205 | 175 | 161 | 149 | 139 | 18i-| 126 1 123 | 121 | 119 | 117
531703 300 195 | 175 | 161 | 149 | 139 | 131 | 126 | 123 | 121
$32168 <800 205 | 171 | 155 | 144 | 135 | 127 | 123" 120°} 117 | 114 | 111
$39042 : ‘
S21953
522253
$22053,
w8
450 | 500
20 Pt
M24~M27 235 | 210 | 200
L <M22 315 | 285 | 265 | 245 | 220 | 200 | 186
35  Ma4~-M27 205 | 265 | 250 | 230 | 200 1911176
T <mzz - |.e8s | 620 | 600 | s807| 570.{ 510 | 500 | 440
40MnB = :
M24~Ms6 | 635 | 570 | 550 | 546-] 530 | s00 | 460 | 410
<M22 735 | 665 17645 | 625 | 615 | 590 | 550 | 490
40MnVB
M24~M36 685 | 615 | 600 | 585 | 575 | 550 | 510 | 460
<M22 685 | 620 | 600 | 580 | 570 | 550 | 520 | 470
focr M24~M36 635 | 570 | 550 | 540 | 530 | 510 | 480 | 440
<Mz22 550 | 495 | 480 | 470 | 460 | 450 | 435 | 405 | 375
30CrMoA
M24~M56 s00 | 450 | 435 | 425 | 420 | 410 | 395 | 370 | 340
<M22 735 | 665 | 645 | 625 | 615 | 605 | 580 | 540 | 490
35CrMoA M24~ M80 685 | 620 | 600 | 585 | 575 | 565 | 540 | 510 | 460
M85 ~M105 590 | 530 | 510 | 500 | 490 | 480 | 460 | 430 | 390
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%= B.7 (D)
R ETFRECC) T # Ryo.2 (Ra)/MPa
" % mm 20 100 ’7150 200 250 300 350 400 450 SF
M52~M105 735 | 665 | 645 | 625 | 615 | 605 | 590 | 560 | 530
35CrMoVA
M110~~M140 665 | 600 | 580 | 570 | 560 | 550 | 535 | 510 | 480
<M48 735 | 665 | 645 | 625 | 615 | 605 | 590 | 560 | 530 | 480
25C:2MoVA | Ms2~Mios 685 | 620 | 600 | 590 | 580 | 570 | 555 | 530 | 500 | 450
M110~M140 590 | 530 | 510 | 500 | 490 | 480 | 470 | 450 | 430 | 390
40CtNiMoA M52~M140 825 | 785 | 760 | 740 | 720 | 695 | 660
$45110(2Cr5Mo) <M48 390 | 355 | 340 ‘ 330 | 325 | 320 | 315 | 305 | 285 | 255
£B8 BESEWMBEHEREREE
R TETFFHRIE (C) T Ry /MPa
e mm 20 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 850
$42020 <M27 400 | 410 | 390 | 370 | 360 | 350 | 340 | 320
$30408 <M48 205 | 171 | 155 | 144 | 135 | 127 | 123 | 119 | 114 | 111 | 106
$31008 <M48 205 | 181 | 167 | 157 { 149 | 144 | 139 | 135 | 132 | 128 | 124
S31608 <M48 205 | 175 | 161 | 149 | 138 | 131 | 126 | 128 | 121 | 119 | 117
$32168 <M48 205 | 171 | 155 | 144 | 135 | 127 | 123 | 120 | 117 | 114 | 111
£ B9 BEANEALANNSERABERRTENE
HEFFRECC)TFH 10 7 h Ry/MPa
" 5 —
400 425 450 475 500 525 550 575 600
Q245R 170 127 91 61
Q345R 187 140 99 54
18MnMoNbR 265 176
15CrMoR 201 132 87 56
14CrlMoR 185 120 81 49
12Cr2MolR 221 179 133 91 69 56
12CrIMoVR 170 123 88 62
12Cr2Mol VR 290 244 201 156 108
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£B.10 BERANKSSWNERBHRABERRTHE

72 FIRIE CC)F & 10 H h Ry/MPa
"o 400 425 450 475 500 525 550 575 §00
10 170 127 91 61
20 170 127 01 61
16Mn 187 140 99 g4
12CrMo 111 75
15CrMo 201 132 87 56
12Cr2Mol 221 179 133 o1 69 56
1Cr5Mo 160 125 93 69 53 39 27
12CrIMoVG 170 123 88 62
£B. 11 BEATNESSANHRGSEFABRERRESE
- ETFFIEECCOTA 10 7 h Ry/MPa
mos 400 425 450 475 500 525 550 575 600
20 170 127 91 61
35 170 127 91 61
16Mn 187 140 99 64
20MnMo 196 126 74
20MaMoNb 265 176
35CrMo 225 167 118 75
15CrMo 201 132 87 56
14CriMo 185 120 81 49
12Cr2Mol 221 179 133 91 69 56
12Cr1MoV 170 123 88 62
12Cr2Mol V 290 244 201 156 108
1Cr5Mo 160 125 93 69 53 39 27
£B.12 ESEHNEHERFAEERREYE
- EFFRECCY T 10 7 h Ry/MPa
meow 400 425 450 475 500 525 550 575 600
30CtMoA 225 167 118
35CrMoA 225 167 118
25C:2MoVA 196 108 59
S45110¢1Cr5Mo) 160 125 93 69 53 39 27
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GB 150.2—20N1

RC2 BASHERENRSEMUNR

N GB/T 12771—2008 GB/T 12771—2000 ASME(2007)SA312
i K—BFRE Hs IHM = UNS & B
1 530408 06Cr19Ni10 0Cr18Ni9 $30400 TP304
2 $30403 022Cr19Ni10 00CrI9Ni10 30403 TP304L
3 $31608 06C+17Nil2Mo2 0Cr17Ni12Mo2 $31600 TP316
4 531603 022Cr1 7Ni12Mo2 00Cr17Nil4Mo2 31603 TP316L
5 32168 06Cr18Nil1Ti 0Cr18Ni10Ti 32100 TP321
F£C3 TRAMTHEEHMNSELNE
GB/T 21833—2008 GB/T 14976—2002 ASME(00TSATES
e SAT90
G—-BFRE wBs 12} 32 UNS 5 05
1 521953 022Cr19NiSMo3SizN | 00Cr18Ni5Mo3Si2 $31500 —
2 22253 022Cr22NiSMo3N — 531803 —
3 $22053 022Cr23Ni5Mo3N — $32205 —
4 525073 022Cr25Ni7MoAN — $82750 —
®CA REERNEHORSIEMME
2= NB/T 47010—2010 NB/T 47010—2010 ASME(2007)SA182 | ASME(2007)SA336
1 511306 0Cr13 - —
2 $30408 0Cr18Ni9 $30400(F304) F304
3 530403 00Cr19Ni10 S30403(F304L) F304L
4 530409 — 530409 (F304H) F304H
5 31008 — $31009(F310H) F310H
5 531608 0Cr17Nil2Mo2 $31600(F316) F316
7 31603 00CrL7Ni14Mo2 $31603(F316L) F3i6L
8 $31668 0Cr18Nil2Mo2 Ti - —
9 31703 — $31703(F317L) —
10 532168 0Cr18Nil0Ti $32100(F321) F321
11 39042 — NO8904(F904L) -
12 $21953 00Cr18Ni5Mo35i2 — —
13 522253 — S31803(F51) -
14 $22053 — $32205(F60) —
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GB 150.2—2011

B % D
(HSENEB 3D
Q235 RINWIBMEAAE

D.1 GB/T 3274—2007¢ B ELEWRAK S S EWR AL EREMPH )Y Q2358 fl Q235C M
FERAMENT:

a)

b)

c)
d)
e)
D

g)

G 22 504y CHR35 A397) BL A4 GB/T 700—2006¢ Bt R MF T HF R R BT B+
BB LS BN ARG P<0.035%.5<C0. 035 % M ESR .

BEFZFHATF 6 mm WRARMHETHERE, KEERNAE GB/T 700 BHE. WAT
HARERT20CEOCEFSEFHAT 6 mm 9 Q235C FI4R 75 55 15 & 11 17 B m #47
BERAER 0 Crh s, 3 AR T IR B s T E M KV, 227 T, 1 MR M v o
B A R/NR T s AR 80 wh il BB R GB/T 700 B BLRLE o

WA TR B R X T A HiRAER GB/T 700 MHLE.

BFHEMBEADTF 1.6 MPa,

AR RO £ PR YELBE . Q235B AR M 20 °C~300 "C;Q235C ARy 0 'C~300 C,

BT ASSENMARER Q2358 1 Q235C RATF 16 mm, ATHMZETHHNEIERE:
Q235B Ak F 30 mm, Q235C AAF 40 mm.,

FERTEEBEIREFRRNEREFNNR.

D.2 WA FER SR D 1 HE.

&D.1
B TEF S CC) T H ¥ AR S /MPa

w5
mm <20 100 150 200 250 300
3~16 116 113 108 99 88 81

Q2358
>16~30 116 108 102 94 82 75
3~16 123 120 114 105 94 86

Q235C
>16~40 123 114 108 100 87 79

. Q235B SR E MR R R 3K 0.85,Q235C Bl r AR HE AR R % 0. 50,

D.3 RIRHIEE R EE GB/T 3274 MAMAE .

87




ICS 23.020. 30
174

GB 150.3—2011
B4r L8 GB 150—1998

RRARER http://www. tthzw. com/

EHER F3&B5 it

Pressure vessels—Part 3:Design

2011-11-21 &% 2012-03-01 53



http://www.ttbzw.com/

GB 150.3—2011

=
i

N o A W N e

M A (BFEHR T
B % B GRILHEM R
% C (FERER 2
% D CRORHER R
MR E GRIEHR 3

90

FEBTGIREATIL covoevrermrmrrereeeeveienes
Wi EhLEEA

FLTEHEBI IS o+ vev e eorerrerereere e ettt et e et ettt e et et en s s e et sasben e e

PR B R R BRAS v v vervvrensresoneveessve et ma e e
SRR AR ERR 5T
B AL et e e e e e s e e e st b et et enene s re et et et e
FFHL A FFFLERGE e reemeeeremrmes ettt et et e et e s e e s e sa s s e
B 2L et e e e e et e e e ea er bea e geete et nte s eesaen e
e 217
- 244
TEEPLEH  coeeeveme st e e st e e e e et et e aes nre s e
JEEERESLBEH o erere et e e sn e e e e e e ea e aen e s ere e
ETFRBENERIGEIEIFIER oo ererrrres e cories e neveeevreen s

93

-+ 93
.- 95

115
152
183

247
289
313



GB 150.3—2011

"

AR IAREDST B C. R D oS, By BN T,

AR GB 150¢ FE 1 R 8804 AT A4«

—8 1 ¥4 EAER

5% 234 MR

—5 3 W4 EH

— 3 4 B4 R

4K GB 150¢ R A B 3 34 ®it. AFAHE GB/T 1. 1—2009¢ R AL TAE SR
AHMHMRE,

A GB150—1998 5 HEF OB MR CHZR D MR GCRMZ] WEM L EEENE
BEFZETHARINHLHRFERHEXTREEITRE AR IHACEEREN AR R ERERM
BOMER, ST EIT4%E . 5 GB 150—1998 itk , FEFMT .

Ft BB GB 150—1998 45 5 2. R A EBR ST, A58 3 B T HRAME ST R
Wit EMHEEAR.
— X BT JE GB 150—1998 %5 6 B SMNEB A H5AMNERE AW H 4 ELEBUAAER:
a) BT THMEMLE, W T 5 B F R REM RSN ER LR,
by HEhNT M RRY R R B IR ER AR
o) IEREMEHHET HMEK.
—%f R FIE GB 150—1998 55 7 #. 3t 3k AP E S AP EETUAAEN
a) HMTHOET REFLER L FHTEAMBEEERORIHIE T E;
b ARTHATEZNEHHERE K
o HNMTEATEHLSHELBEREREHNBEIIRITITE;
&) BT 8/R<0.002 B, B 3k SRR T
—XF B F R GB 150—1998 %8 8 & . FAMFFFLANR , A H 2% 6 B FILMFAFRTIHITE
FHRAAEST TR SIAT SRR EEOBEIGRRIT F i, FAREHABEETIA0.9,
— 3BT GB 150—1998 55 9 B .35, AW AE T EPEERNATLN .
a) WMTBEESMREEEZHENEIEEZHREREHTEER.
b) T RGRA I EASE.
—¥ GB 150—1998 ft 5 C“KBE H A8 P 5T HAM AR AR NEAB LM F E.
—4% GB 150—1998 f} % D. M5 G Fif 5 ] WEBAAIBS WM F AKF C M F D,
FEFABREMAER:
a) SEINHFE BRI EEIT
b) MRCHFATNEFHNERLE:
o) M DEBEWRESRERET T EEMNRE.

FEHA>HEERPENFHRELERE RS (SAC/TC 262)REFHHED,

FHAHBELE PEBHPREBATRE . FEALIRRRAG WERE WLAF HILL
Wk FEARAUEALETIRERAR FEAMERTEAR,

AWATEREA.FEE.HEXZHE . FAE. R SRR FHRE FNE.ERE.
MBI R T DRI BRAR BRIk TR R B

IR IREN TR ARFE LS
GB 150—1989.GB 150—1998,
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GB 150.3—2011

EhEHR FI3MH.

1 EE

GB 150. 3 MET BN A HEAF ETLHHBOTER.

A5 B 533 R T 09 LR 18T 0 1 EE Bk 5 AN R I R AMER RS L B Sk AL A FF L AR OB B R 35 22 B9 IRT
.

AWAA B TEEEREASCGEEERRE O RPEEREGLEERR B . ¥ AEH 40 K
FHER T O MR LA (FORME I 7 DY B RBITER.

EEFLE T X TFRBEAERNEFTHERGAERRR B,

2 MEHEIIAXHE

TS A FACAFH R RS F R, LR O R ATSOPR A0 B S A T4 30
. LERIEHSMSI R, ﬁﬁ%ﬁm%ﬁmﬁﬁ%&&mﬁm%&iﬁ

GB 150. 1—2011 [Ej;m"& #1ES ﬁﬁj%“ﬁ :

GB150.2 ENEH F WA M

GB150.4 FEHER 3‘4&%6} LER m&m&q&c :

GB/T 985.1 S48 t@ﬁ»ﬁﬂ%ﬁ %%R#E%ﬂ?ﬁmﬁmmﬁ&n

GB/T 985, 2 ﬂ;%@a’ﬂﬂﬂﬁu )

IB/T 4700 EHEH#EEHHERES

JB/T 4701 FIELSP-fy

IB/T 4702 ZAFREE2

IB/T 4705 KExHFE2

JB/T 4704 F&BREH

JB/T 4705 ML

JB/T 4706 SRUHK

IB/T 4707 SR XIUKBE

TB/T 4736  #hig Bl

3 AEBERMANERSE

3.1 AEHEAREATRE SR . ESRFHMRTHITE. RFESFERIHTERRE B
AT,
3.2 RiB.EXHFES
3.2.1 GB150.1 FRARFMEGERTABL.
3.2.2 /%
C—EEMME E GB 150. D,y mm; MEZGILEFNESHH A% BN CHE;
D—HEEHRT WA ER mm;
D,—EfE kT M ER (D, =D, +28.) ,mm;
93



GB 150.3—2011

po—iBEH , MPa;

[ —BEEEBRTNRE K AL TIEES , MPa;

S— HMRIRRWIH B ERE, mm;

8, —— [H M B ERE M A KB, mm;

S— R EAMHNERELREAE NG NEE,  mm;
8, —— B SRR & SURSE  mm;
S,——2REILEAHEREMESEHESESEE mm;

o —RITRE T BHRRZENITEN ) . MPa;
(o] —% R E T B 5 Bk T4 R34 AR A7 (3 GB 150. 2) , MPa;

Lo —@iHEET £ ZQILEH A HRESE® AR KT RS (% GB 150. 2) ,MPa;
e F—BHBETZEEILEMESERESBHESGEH BB MPa;

s REEL R

$——Z BRI AEEE EE N R ZEX R
$—ZRAHAMEHENEAAMERRNREELRL.

3.3 HfEITE
EHARMBEREER p.<0. 4[0)'¢. BFHEETEANTEEEEXG-DHERG-DIHE.:
p.D
S=o et el 3
o g, (3-1)
s— FDo vl 3-
AT h+ o (32
BE N HEN IHERGC-DHRRGC-OIHE
. pDF0D X
= e 3-3)
. DD, — 8D ot
i (3-4)
o HRATRETo] 8.
2REHEHRESGEMN ] ¢ HHERG-HHE.
[g]'¢=§;[ql]‘¢’ + gf[ao:l‘¢u FE T - D)
ARH f=1.0,8,=0.95,
BIFRE TEEMER AT THEEDERG-ORNG-DITE.
[pw]= D10, . (3-6)
_20[o]'¢
[pwj_m ST T - A |
3.4 BREIHE
EHAXMEABER P.<0.6[0]'¢, BIMNEETREHITERERGOERXGOHE:
e 2D revevereniene( 3o
3—4&],95_;% (3-8)
P:D.

=—tc—e cervesenesasen( 3=
4lal'¢ + p. €39

BREM TR HERG10RG-IDHHE .

,l=P_°(DI‘;;_B=) crereannnennn( 3210 )
ot =&%ﬁ ceeesineenene( 3-11 )
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GB 150.3—2011

o ERIADFRETFL] 4.
BHHREFTRENEAAT TEENERG1DHAXGIDHE:

B ARAN
Lpd=F7 5,

]_43 ["] $

=+ 3-12)

Low e ( 3-13)

4 SMEBEEIIERT

4.1

FEREERATIMER S REET)MAMERTHRIT.

4.2 RiEEXAES
4.2.1 GB150.1 iy RIEMEERATHEH,
4.2.2 /5

4.3

4.3,

A—SNERE R

A— BB HERER, mm’;
B——SMERL 1 R %L MPa;
C—E B Mt in & (3% GB 150. 1) ,mm;
D—BREHER mm;

D,— E# 4B 42 (D, =D;+28,) ymm;

bt M E R, mm;

I— B S R H A4 B RS, mm;

T B 4 A A 4 P A B I A AR T E 1 S R B AR AT M KR T TR O B A R

M, mm*;

L— BB, B E SRS R FWEE(RE 4D, mm;

p——HESEH (& GB 150, 1 5938 FIEK) ,MPa;

[p)—¥ HSES  MPa;

R,—BRFE4M 4% ,mm;

S, —— BB R ERFE M 2 B BE , mm;

o, — B BRI A SR ymm;

(o] — B 8% FH SRR E T #iF AR 1 (3% GB 150. 2 #11) , MPa;

R, (Ryo ) —— B 80 FADRHR TR 238 F 640 6 R 38 B2 (2%, 0. 26 3R L BB 3R ) . MPa;

RY (RS ) —— B S8 T A RE BB E T 098 RSB IE (3R 0. 2% 3k L BIE (3R B  MPa.
SMERE HRE R B

1 HHEKESRE

BB, SRS LRSS R F AR, WE 4-1, HPRE . E a2 ME c-2) h e

ERITHENE REEA /N ER AR AR E b oM D RgER S B SR H Bk
1,4 5.6.6 WHLE HENERABERN L. &BERMMEMNEE.

a) N 4-1a) PR . 2 5 BSR4 A DN R B (IR AT 4R SR i 4 ) B B R iR SR I L B4
MK IRE R 1/3;
by HNE 4-1c) BT » 34 B 16 35 407 0 3 R T 0 O o B A D e, A 40 o 3 B o 00 2R D O B
REEE
95
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ey WNE 4-1d) FAR , BRIB 87 55 — A SR B Lo 2 45 (T S ) 8 1 14 B S oY RS s Sk gl T O B Y
1/3;

& W 4-1b) e D IR, ME S S ARG A R BT BT Bk B 540
BRZAWBRAERE;E 4-1DHH Ly RIBFEFRRMOMEKE. RN ETRERER YRR
L, B5.6.6;

e) WA 4-1g) Bz, 3 Je A0 B, WIBOR A2 S0 FE 1 B S S B s 5 5 I T 1 Sk, 5B I 1 3 3k
Hi BT IR BE Y 1/3 5578 Ao B CEROAT 4 S s et e i IR I 4-10) \ DT

e AHARBRLWBRES RSO REE. DBESEERATRAR R ERHE.

h/3
/3

o= _\ il

h/3
_.-lr—
h /3

a-1) ca2¥ . . b)

5/3

L

x/lo
1) c2) d)
<
N ;
Tl e
S
L
e) ol 2

B 41 HEERMTERE



GB 150.3—2011

4.3.2 D./8.z20 plEfE
4.3.2.1 WESNEHEABA
a) AR L/D, W D,/0. gl 4-2 Bk 4-2 BRSMNERE R A ECRF R ER AL
b) # L/D, fikF 50, WA L/D,=50 #E;# L/D, (H/MF 0.05. WA L/D,=0.05 #A.
4.3.2.2 WESNENM IR B
a)  EFRAR, E & -1 BiR xRN SNE R ST A3 B s R (B 4-3~ B 4-11), l A (HER B H
GBAAME R A 5
b) F A AR UV R RO ) P BRI IR B £ A O s BT AR AR AR B s
o) B ABNTEIHRE MR H R/NME, W U-D I B
B- - P R D )

%41 HNERHNEY B HEEXAR

¥ 5 # Y Ro(Ry.2)/MPa RITREEE/T BRI BH#MAR
1 1o 205 <475 B 4-3
2 20 245 <475 B 45
3 Q4R T <475 A 4-5
4 Q345R; Q313D 313 g B 4-4
B 46
5 Q370K ‘
370 & 45
§ 120rMo © o 0s 43
12CAMoVG. : ,
7 : 25 ERtEE B 4-5
12CriMoVK g : y
8 15CrMo < eds ’ C3F B 4-5
Sl 4-6
9 15CTMoR 203 B
B _ 1531 - 400 B 45
10 1Cr5Mo 195 <475 B 4-3
11 09MnD 270 <150 B 4-6
12 09MnNiD 280 <150 B 4-6
13 08Cr2AIMo 250 <300 B 4-5
14 09CrCuSt 245 200 & 4-5
<150 B 4-6
15 18MnMoNbR 350
150~475 B 45
<150 4-6
16 13MnNiMoR 390 N A
150~400 B 4-5
<150 B 46
17 14CriMoR 300
150~475 & 45
<150 B 4-6
18 12Cr2Mol 280
150~475 & 45
<150 B 4-6
19 12Cr2Mol R 310
150~475 I 4-5
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£ 41 (8D
); 3 k] 5 Rua(Rp.2)/MPa BIHRERE/C ER B AR
<150 B 4-6
20 12Cr2Mol VR 415 N
150~475 & 4-5
<150 B 4-6
21 16Mn, 16MnDR 315 N
150~350 4-5
<150 4-6
22 15MaNiDR 325 N &
150~200 45
<150 46
23 15MnNiNbDR 370 N H
150~200 B 4-5
<150 4-8
24 09MnNiDR 300 N @
: 150~350 45
25 08Ni3DR 320 <100 1 4-6
26 06Ni9DR 575 <100 47
27 07MnMoVR 430 <L200 B 4-7
28 07MnNiVDR 490 <200 47
29 12MnNiVR 490 <200 I 4-7
30 07MnNiMoDR 490 <200 & 4-7
31 511348 170 <400 43
32 511306 205 <400 P 4-5
33 S11972 275 <350 45
34 $30403 180 <425 B 4-10
00Cr19Ni10 <
35 §30408 205 <650 Bl 4-8
0Cr18Ni9 -
36 $30409 205 <650 48
37 S81608 205 <650 4-9
0Cr17Ni12Mo2 = =
38 Sa1603 180 <425 B’ 4-11
00Cr17Nil4Mo2 =
$31668
39 . 205 <450 49
0Cr18Nil2ZMo2Ti !
40 Ss1008 205 <650 B 4-9
0C125Niz0 <
a S81708 205 <650 49
0Cr19Ni13Mo3 = &
42 Ss1703 205 <425 B 411
00Cr19Ni13Mo3 h
$32168
43 ; 205 <650 & 4-9
0Cr18Ni10Ti
44 $39042 220 <650 & 4-9
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F 418D
F 5 "5 Ra (Rp.2)/MPa BT REE/C &M B #RE
45 $21953 440 <300 B 4-12
46 $22253 450 <300 B 4-12
47 $22053 450 <300 B 4-12
48 $25073 550 <300 /412
49 1Cr19Ni9 205 <650 B 4-8

.3

w w

w

w

o

-

'

2.3 W RINESP]
i B HRUE-DHEHASEALL]:

Lr] =5%— PN 2
HEBHMPINKTFRET o EUFAFERIT S EE LRTE, EBHERITER.

.3 D./8.<C20 Wy
3.1 HREIEREAKA

a) Xt D,/0.24.0 WEM, AL 4.3.2. 1 HRMSRBARL AE;
b) ¥ D,/8,<<4.0 FIEM, R U-DITHRE AMH:

A=(_D%.7;:)_z venrennneeenn (423 )
REA>0. 1B, BLA=0.1,
3.2 WESEMARYB
A5 4322 HRAMSERBEARKBHE.
.3.3 WEHFASEN]
TR U-OHEERASMES [ HE:
[p] =min{<—g—:‘?ie —0.062 5) B, Dzoo/oac (1 — ﬁ) } ceveeenreenrvennne{ 4-4 )

K00 BT, BDL T B B /ME

o, =2[s]"

0,=0. 9R} B 0. 9R}, ,

WEBRNPINATRET p.. FNFAL R SH.EE LRWTH . EARR RITER.
SMERFEHTE

1 BESMNERE R A

R,/ ARU-SHERBAME:
A 9125
(R./3.

eevenrerene( 45 )

2 HESMERSRY B

a) WIAMM. BRI HEMNMAWENSRE BHLE 8 AEERB HGEFEERAN
W)

by # A EAR TR B R Y B R TR R IR BE i R AT AR B A AR AR B B fH

o FAMBNMDTEHEEHLMNE/NME, WER G- DIHHE BE.

.3 BEW RS ALR]

AR B, %R (-6 I RSEHLp1E.
B
[»] =R [N . D)

HEBHKPINATRET p., ENFAL OISR EE ERWH, HRHBEITEK,
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D,/3. L/D, AfE D, /8. L/D, AfH D, /3, L/D, A
2.2 9. 59F-02 1 6. 60 5 5.34
2.6 $.84 1.6 3.72 6 5.16
3 8.39 2 2.85 15 10 4.97
4 7.83 2.1 2.42 40 4.90
4 5 7.5% 3 2.12 50 4.90
7 7.39 8 1 1.92 0.24 9. 828-02
10 7.29 5 1.84 0.4 4.77
30 7.20 7 1.79 0.6 2. 86
50 uzn 10 1.76 0.8 2.03
14 9. 29E-02 20 174 i 1.56
1.6 8.02 59 1.74 1.2 1.27
2 [ ) R T : 2 7. 13E-03
>4 586 1 or  f  mem i : 3 446
3 sar i {0 doey i i 5.4 3.88
5 4 4,61 } 1.2 ' 3.71 4 L 3,42
5 & i 2 7? 2,01 . 5 Los08
7 w85 a0 1es ‘. ! 7 2.87
10 PN T R et 10 2.80
50 1,54 } . ‘ Lo 10 2.75
50 | &ss 5 [oL1s g 50 2.75
1.2 —Fa.sns-oz 7 L | 0.2 8. 77E-02
1.6 5.0 10 11z 0.3 4.84
2 1,69 16 L1 0.5 2.50
2.4 411 50 111 0.8 1.43
3 3.69 0.34 o.AEE02 1 1 111
6 4 3.4l 0.4 7.70 1.2 9. 02E-03
5 3.29 0.6 4,53 25 2 5.08
7 3.20 1 2.44 3 3.23
10 3.16 15 1.2 1.97 3.4 2.78
30 3.12 2 1.09 4 2.35
50 3.12 2.4 8. 90E-03 1.4 2.19
0. 74 9. 68E-02 3 6.51 5 2.04
¢ 0.8 8.75 1 5.73 6 LM
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;42 (8
D, /8. L/D, Afg D, /s, L/D, A D, /3. L/D, A
7 1.86 1 3. 81 30 1.7z
10 1.80 2 171 8o 50 172
& 30 1.76 s 8. 42E-04 0.05 7.41E02
50 1.76 5 6.52 0.07 3.98
0.16 9. 04E-02 6 5.48 ot 2.20
2 6.35 “ 7 5.02 0.14 1.33
0.3 3.57 8 4.78 0.2 8. 31E-03
0.4 2.46 10 458 0.4 3.64
0.6 1.50 12 4.49 0.5 2.83
0.8 1.08 16 444 0.8 170
1 8. 38E-03 10 4,40 100 1 134
1.2 6.83 50 4.40 2 6. 41E-04
w0 2 3.88 0. 074 9. 54E02 4 3,05
3 2.46 0.1 5. 56 6 1.95
4 1.77 0. 14 3.23 8 142
44 161 0.2 1.93 10 124
5 147 0.4 8. 12E-03 14 114
6 1.36 0.6 5.10 25 110
7 1.20 0.8 371 50 110
10 125 1 2.51 0.05 4. 80E-02
30 L2z o 2 1.38 0. 06 3,44
50 122 3 8. 86E-04 0.08 2.10
0.12 8, §4E-02 4 6.45 0.1 1.48
0.2 3.85 6 4.09 0.14 9. 17E-03
0.3 2.22 7 3.64 0.2 5.78
0.4 155 8 3.41 0.4 2.57
0.6 9. 58E-03 10 3,22 0.6 1.65
0.8 6.91 14 3.10 0.8 121
1 5.39 10 3.06 1 9. 55E-04
1.2 4.41 50 3.06 125 2 4.59
10 2 2.52 0. 054 9. 90E-02 4 2.20
4 117 0.07 6.08 6 141
5 9. 12E-04 0.09 3.91 0 9. 04E-05
6 8.04 0.1 3.28 10 8.37
7 7.56 0.14 1.96 12 7.70
8 7.31 0.2 1.20 14 7.40
10 7.08 0.24 9. 50E-03 20 7.13
16 6.92 0.4 5.16 40 7.04
40 6.88 80 0.6 3.28 50 7.04
50 6.88 0.8 2.39 0. 05 3. 38E-02
0. 088 9. 30E-02 1 1.88 0.06 244
0.1 7.82 2 8. 95E-04 0.08 1.51
0.2 2.63 4 424 i 0.1 1.08
50 0.3 1. 54 6.6 2.41 150 0.12 8. 33E-03
0.4 1.08 8 2.05 0.16 5.69
0.6 6. 77E-03 10 1.86 0.2 4.31
0.8 4.90 14 1.76 0.4 1.94
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®4-2 (8
D./8, L/D, Al D./8, L/D, Aff D, /8., L/D, Aff
0.6 1.25 10 2,93 0.08 192
1 7. 26E-05 12 2.38 0.1 145
2 3.49 14 2.10 0.12 116
4 1.68 250 16 1.96 0,16 8, 30E-04
§ 1.08 20 1.84 0.2 6.45
8 7.87E-05 10 176 0.4 3.05
150 10 6.19 50 1.76 0.6 1.99
12 5.53 0.05 9.23E-03 | 500 0.8 148
16 5.10 0. 06 6.90 1 1.18
20 4,98 0. 08 152 2 5. 79E-05
40 1.89 0.1 3.34 1 2.82
50 4.89 0.12 2.64 6 1.85
0.05 1.96E-02 0.2 143 8 1.37
0.06 1.43 0.4 6. 66E-04 10 1.07
0.08 9. 09E-03 0.6 4.33 12 8. 80E-06
0.1 6.59 0.8 3.21 0.05 2. 70E-03
0.14 421 1 2.54 0. 06 2.08
300
0.2 2.72 2 124 0,08 1.42
0.3 171 4 5. 02E-05 0.1 1.08
0.5 9. 76E-04 6 3.93 0.12 8. 68E-04
0.8 5.92 8 2.87 0.16 6.24
] 4.69 10 2.25 0.2 4.86
200 2 2.27 14 1.56 0.4 2.31
4 110 16 142 600 0.6 1.51
6 7. 11E-05 20 1.30 0.8 112
8 5.20 40 1.23 1 8. 9405
10 4,03 50 1.22 2 4,39
12 3.38 0.05 5. 49E-03 4 2.16
14 3.09 0.06 417 6 141
16 2.95 0.08 2.78 8 1.04
20 2.83 0.1 2.08 8.4 9. 88E-06
10 2.75 0.12 | 166 . 0. 05 1. 65E-03
50 2.75 0.16 118 0.06 1.29
0.05 1.29E-02 0.2 9. 14E-04 0.08 8. 92E-04
0.06 9. 55E-03 0.4 429 0.1 6.82
0.08 6.17 0.6 2.80 0.12 5.51
400
0.1 4.52 0.8 2,07 0.16 3.98
0. 14 2.93 1 1.65 0.2 3.12
0.2 191 2 8.08E-05 | 800 0.4 1.49
3 0.4 8. 81E-04 4 3.93 0.6 9. B0E-05
250 0.6 5.72 6 2.57 0.8 7.28
0.8 422 8 1.89 1 5.80
1 3.35 10 1.48 2 2.86
2 1.63 14 102 4 140
4 7. 89E-05 16 8. 82E-06 5 1.12
6 5.13 o 0.05 3. 70E-03 5.6 9. 92E-06
8 3.77 0.06 2.84 1000 0.05 1. 13E-03
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®4-2 (8
D, /9. L/D, Af D, /3. L/D, Al D, /8. L/D, Al
0.06 8. 91E-04 0.16 2.82 1 114
00 0.07 7.33 © 000 0.2 2.21 000 2 2.04
0.09 5.41 0.4 1.06 4 1.01
0.12 3.88 0.7 5. 96E-05 42 . 57TE-06
F 43 BE43PBERIER
R/ C AfH B{i/MPa |iRHE/C Af§ B{§/MPa [Rp/C Afff {H/MPa
1. 00E-05 1.33 vo | 2 O0E02 120 5.00 2.7
6. 20E-04 82.7 1. 00E-01 120 6.00 45.3
7.00 82.0 1. 00E-05 1.14 7. 00 47,0
8.00 96.0 1. 09E-04 5.7 . 1. 00E-03 52.0
. 9.00 100 5,00 50.7 150 56.0
150 1. 00E-03 103 6.00 54.7 2,00 60.0
1.50 111 7.00 56.0 2. 00E-U2 86.0
2.00 113 . LA G807 1. VOE-01 86.0
9,90 128 T sk 1. QUE-05 0. 956
1. 00E-01 128 | ! 1.00E-03 613 b 3. 25K-04 31.0
1 (0E-05 1.24 '1‘ 180 86.7 Losou 36.0
5. 08E-01 A 2,00 70.7 7.06 10.0
5,00 L3 0002 101 | 475 | 1.00E-03 12.7
260 3.00 74,7 “1. 08E-01 105 ‘ 1.50 18.0
1. (10E-0% 7.3 ¢ 1. 00E-05 105 ¢ i 2,50 53.3
1.50 85.3 | 126 7554804 s | 2.00F-02 78.0
2.50 9.3 ! [ o ©1L00E-01 78.0
F 4-4 B 44 AR BIER
mE/c| Al B{/MP: |@EE/C| A Bi/MP= |miEC| A {#i/MPa
T.00E-05 1.33 1.00E-03 52.4 5.00 95.2
1. 00E-03 183 1.50 94. 4 . 7.00 106
w0 1.50 151 2.00 101 8. 00 108
2.00 163 200 3.00 i1 1. 00E-02 110
3.00 171 £.00 117 1.00E-05 0.977
1. 00E-02 183 5.00 122 3. 90E-04 37.2
1.00E-05 1.24 5.00 129 5.00 41.3
9. 30E-04 115 1. 00E-02 130 6. 00 4.3
1. 00E-03 118 1. 00E-05 1.05 7.00 47.1
1.50 132 4. 00E-04 42.1 8.00 49.4
200 2.00 138 5.00 46.8 9.00 518
2,50 142 6.00 51.2 srs | 1 00E-03 54.1
3,00 146 7.00 54.4 1.50 62.9
4.00 151 100 8.00 57.2 2,00 68.6
1. 00E-02 161 9. 00 60.0 3.00 77.0
1. 00E-05 .17 1. 00E-03 52.8 1.00 82.6
5. 00E-04 58.7 1.50 73.2 5,00 86.3
300 6.00 65.6 2,00 80.0 6. 00 83.7
7,00 712 3.00 88.8 8. 00 92.6
8,00 75.7 4,00 95.2 1. 00E-02 01,7
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A/ C AfE B{fi/MPa |BpE/C Al BfE/MPa |BE/C Al B {ti/MPa
1. 00E-05 1.33 3.00 114 1, GOE-03 65,3
7.65E-04 101 8.00 132 1.50 73.3

8.00 105 1. 00E-02 135 2.00 77.3
425
9.00 109 260 1.50 143 3.00 82.7
1. O0E-03 113 2,00 149 3. 00E-02 113
150 2,00 137 2.72 156 1. 00E-01 113
3.00 149 1.00F 01 156 1. 00E-05 0.956
4,00 156 1. 00E-05 1.39 4. 27E-04 41.3
5,00 159 5. 59E-04 62.7 1. 00E-03 56.0
2.50E-02 164 1. 00E-03 74.7 1.50 62.7
1. 00F-01 164 370 3.00 93.3 2.00 68.0
R 178
1. CUE-05 2 1L 0ok 112 5.00 73,3
6. 63E-01 82.2 2.50 B 5,00 85.3
260 9,00 89, 1 00E-0r 128 3. 00E-02 102
1, 00E 03 92,3 1 00E-05 1.05 1. 00E-01 102
oo 4z
2,50 1t 5.00E-04 52.0
F4-6 BA6HNHBNER
JE R R B LB HE Bif I BRLGR B
Al AfE kT Affl i
MPa MPa MPa MPa MPa MPa
4.00E-05 | 5.33 380 MPa 1. 00E-01 248 1.24 165
310 MPa
1. G0E-03 133 4. 00E-05 5.33 1. 00E-01 207
415 MPa
1.66 220 1. 00E-03 133 4,00E-05 | 5.33
345 MPa {
1. 00E-01 276 1,38 184 1. 00E-03 133
4,00E-05 | 5.33 1. 00E-01 229 | 260-275 MPa 1. 10 147
380 MPa 1. 00E-03 133 4.00E-05 | 5.33 1. 00E-01 184
310 MPa
1.52 207 1. 00E-03 133
#£ 47 B4 HBEBER
Al B {#i/MPa Al B ft/MPa Al B {fi/MPa
4, 00E-04 53,3 1. 00E-03 33 3.00E-02 303
6.00 80.0 2,00 266 6.00 313
8.00 106 2,20 293 1. 00E-01 327
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R 48 H S HHAKER
B/ T AfH B{i/MPa |HF/C A B{§/MPa |iBRE/C AE B {fi/MPa
1. 00E-05 1.29 1. 00E-05 1.07 1. 50E-03 50.7
4. 63E-04 60.0 3. 34E-04 36.0 3.00 56.0
1. 50E-03 97.3 4.00 40.0 1. 00E-02 65,3
30 2.00 105 5.00 42.7 150 2.00 68.0
3.00 115 6. 00 45.3 7.00 73.3
1. 00E-02 131 1. 00E-03 53.3 1. 00E-01 73.3
1. 00E-01 147 370 2.00 61.3 1. 00E-05 0.933
1. 00E-05 1.20 5.00 70.7 2. 7T8E-04 25.3
3. 86E-04 46.4 6.00 72.0 1. 00E-03 38.7
2.00E-03 76.0 1. 00E-02 74.7 2.00 44,0
3.00 84.0 5.00 82.7 . 5.00 50.7
205 4.00 89.3 1. 0GE-01 82.7 650 1, 00E-02 54.7
5.00 93.3 1. 00E-05 1,07 2.00 58.7
1. 00E-02 98.7 3. 09E-04 32.0 5.00 62,7
5.00 107 180 4. 00 36.0 1. 00E-01 62.7
1. 00E-01 107 5.00 38.7
% 49 49 s EHmE
wE/C AfE B{ti/MPa |#RE/C Afl B{f/MPa {E&E/C Aff B {§/MPa
1. 00E-05 1,29 3.00 104 6. 00 56.0
5. 88E-04 75.7 4,00 108 1. 00E-03 66,7
1. 50E-03 103 5.00 111 3.00 84.0
2,00 109 205 6.00 113 480 4.00 88.0
2.50 113 1. 00E-02 117 1. 00E-02 96.0
3.00 117 5.00 126 5.00 108
30 4,00 120 1.0CE-01 126 1. 00E-01 108
5.00 123 1. 00E-05 1.07 1. 0GE-05 0.933
7.00 128 5, 07E-04 57.3 4. 50E-04 42.0
1. 00E-02 129 1. 00E-03 73.3 1. 00E-03 56.0
2.00 136 3.00 93.3 2,00 66,7
7.00 144 4,00 96.0 3.00 73.3
1. 00E-01 144 370 1. 00E-02 105 650 4.00 76.0
1. 00E-05 1.20 5.00 117 5.00 78.7
5. 75E-04 68.6 4.00 120 1. 00E-02 82.3
205 1. 00E-03 81.3 1. 00E-01 120 7.00 87.1
1.50 80.7 1. 00E-05 1.07
2.00 96.0 480 5. 19E-04 53.3
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% 410 E4-10 iR E

WEE/T Al B{H/MPa |RHE/TC AfE B{§/MPa {BE/C Al B {i{/MPa
1. 00E-05 1.29 1. 0GE-03 50,1 315 1. 00E-01 77.7
5. 24E-04 67.4 1. 00E-02 74.9 1. 00E-05 1.06
2. 00E-03 94.7 205 2.83 89.6 2. 70E-04 28.6
5 6,00 115 1. 00E-01 89. 6 1. 50E-03 40.0
2. 00E-02 132 1. 00E-05 1.13 425 1. 00E-02 56.0
1. 00E-01 140 R 3. 13E-04 35.3 1. 00E-01 66.2
1. 00E-05 1.20 815 1. 00E-03 44,0
205 3. 52E-04 42,0 1. 00E-02 66.7

F 411 B4 HBBREES

BE/T AfH B{§/MPa {|BRE/T Afl B{f/MPa JiRE/C AfH B {#i/MPa

1. 00E-03 1.29 1. C0E-02 103 5.00E-03 66.2

5. 87E-04 75.5 150 5.00 119 315 1. 00E-02 72.6

7.00E-03 124 1. 00E-01 119 4.56 82.7

30 1. 00E-02 132 1. COE-05 1.2 1. 00E-01 86.7

2.00 143 4. 02E-04 50,7 1. 00E-05 1. 06

5.00 152 7. 00E-03 84,0 3. 06E-04 33.5

1. 00E-01 152 208 1. 00E-02 88.0 5.00E-03 56.0

1. 00E-05 1. 20 4,00 98.7 425 1. 00E-02 62,7

_ 4. 46E-04 56.5 1. 00E-01 98.7 5.00 70.8
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M, =FpLy+Fele+FrLy= N+ mm
M, =max(M, M, [¢]t/[c]) = ) N+ mm
8t i 5
B EH
QOT ” L .—g ~— K=D,/D,=
¢ 3 4 AL Y Ny S Ry 3 § o
ey, 1 “Va CS{ Foen 3— K £ ?’ Y=
st - <% == HER
B2 5 M T . & = /YM,/([s1iDD
L BT
= mm
a) b)
AP QERREE Lo=Lo=(Dy—Dg)/2,
£7-7 EEREAVLFLVOTERK
f-3te7 3 HHRRIEE
B
A (£ )razar oG (F+ 2y rea(H+ 1) re (5 Bs) —(L+4)
2.73 [ L= (L)”‘(I-Q-A)a
= E, 2.73 C
1/4
(B2 atar L1 _Cu_3Cu_
¢ 175 g Cw
— V=
F=Cyu/(1+A).0 (2_,(}_3)”4(14_14)3
% 6 =0 B,
Fi=0. 908 920,V,=0.550 103, f=1 f=1
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x= 77 (8

ke IR 2

B EA R R B

(DA=(8/8)—1 (2)C=43.68(h/k,)" (3)C=1/3+A/12
(4)C,=5/42+17A/336 (8)C,=1/210+A/360 (6)C,=11/360+59A/5 040+ (1+3A>/C
(C:=1/90-+5A/1 008~ (1+A)*/C (8)Ce=1/120+17A/5 040+1/C
(9)C; =215/2 772+51A/1 232+ (60/7-+225A/14+T5A% /T+5A%/2)/C

(10C, =31/6 930-+128A/45 045+ (6/7+15A/T+12A%/T+54"/11)/C

(11)C, =533/30 240-+653A/73 920+ (1/2+33A/14-+39A%/28+25A%/84)/C
(12)Cy, =29/3 780+ 3A/704— (1/2-+33A/14+81A%/28+-134%/12)/C

(13)Cy; =31/6 048-+1 763A/665 280+ (1/2+6A/7+15A/28+5A°%/42)/C
(14)Cy, =1/2 925--T1A/300 300+ (8/35+ 18A/35+156A%/385+6A°/65)/C
(15)C5 =761/831 600-+937A/T 663 200+ (1/35+6A/ 35-+F1A° /70-+3A%/70)/C
(16)Cy, =197/415 800+103A/332 40— (1/35 +6A/35+ 17TA* /T0FA* /10)/€
(17)Cis = 233/831 600-97A/554 400+ (1/35+3A/'a~5+41 714+ 24 /105Y/C
(18)C1y =C; C; Cip +Co Cs G G5 s = (GRC, H CHC + TR Ciy)

(19)Cyp =[C, Gy G + GGl Gy G — (Ci & G CRC +C GG I/ Ce
(20)Cr =[5 €1 Crp +Co Colyp #E oo — (Cia €5+ CECs HCH G Ci) M Cie
@Dy = [CsC-CraF+ CeCCos a6 Cor = (Cis oG+ CECo A Cr oG Y ICn
(22)Cy =[C1C4Ciz + Ci Gy Cs + 631 G — (T Er +Cia Gy Cr+Cis G G 3/ G
(23)Cy =[(1Cio Cra +Cs CiCa HE5 €1, 0 ~ (G0 +E G HOG L [/ s
(2090 =[C, €1y Cia +Co Gy Ty FCoTis G (CE G+ Cii THT +Ca CeCD 1/Ce
(25)Cys =[C1Cs Cuy + Gy G Cs +Ci Gy €y — (C1 G Ci G G G + G Cia) 1/ Cis
(26)Cyy =[C,Cr Ciy +C2CioCa+Cs G Co— (C3 Cr Cs +C3 Cuo &y +CE Cii D1/ Cig
(271)Cs =[C1Cr Cis+CoCu Cs +CsCo Gy — (G G Cs +Cs Cus G+ GG 1/ Cig

(28)Cyps = —(C/OMV* (29 Cpy =Cao —Ciy —5/12+Cys Css B Cus=Cp—Co—1/124Cis Css
GBDCy=—(C/HM (32)Cy =—(C/)** (33)Ca=3A/2—C,Cs

B4)Cy =1/2—C,,Cxo (35)Cy3=0. 5Cp Cso +Cos Csy'Coy — (0. 5Cs30 Cog + C32 C57 Cag )

(36)Cs =1/12+Cis —Cp —CisCys (37)Cas =C15Cs0 (38)Cys =(CysCas Cpg — C32 C3s C2s) /Css
(39)Cyy =[0. 5C35 Css +Ciy Cp1 Cos — (0. 5C30 Csy +Ci5 Co1 €201/ Cis (40) By =Cyy Cys +Cis +C1e Cr

D E, =CyCs+Cn+CuCy (42)E;=CysCis+Coy +CisCar (43)E;=1/4-+Cy /12+Css /4 —E,;/5—3E,/2—E,
(UOE,=E (1/2+A/6)+E,(1/4+11A/84) +E; (1/70+A/105)
(45)E; = Es — Cy; (7/120+ A/3643A/C) —1/40—A/T2—Cy (1/604+A/1204+1/C)
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£ 7-8 F.V: BH

8:/8, hi/h, R Vi 8, /%% h/he F; Vi
1.00 0.01 0.908 92 0.550 10 3.00 0,06 0.908 07 0.463 27
1.00 0.02 0.908 92 0.550 10 3.00 0.07 0,907 67 0. 450 37
1.00 0.03 0.908 92 0.550 10 3.00 0.08 0,907 17 0.437 90
1,00 0.04 0.908 92 0.550 10 3.00 0.09 0. 906 58 0.425 83
1.00 0.08 0. 908 92 0. 550 10 3,00 0.10 0. 905 88 0.414 15
1.00 0.06 0,908 92 0.550 10
1.00 0.07 0. 908 92 0.550 10 3.50 0.01 0. 908 94 0.533 41
1. 00 0.08 0.508 92 0.550 10 3.50 0.02 0.908 97 0.517 27
1.00 0.08 0.908 92 0.550 10 3.50 0.03 0.908 99 0.501 66
1.00 0.10 0.908 92 0.550 10 3.50 0.04 0.908 98 0. 486 56
3.50 0,08 0. 908 92 0.471 96
1.50 0.01 0. 508 87 0,541 33 3.50 0. 06 0.908 80 0. 457 85
1.50 0.02 0.908 72 0.532 80 3.50 0.07 0. 908 60 0.444 21
1.50 0.03 0,908 48 0.524 49 3.50 0,08 0. 908 32 0.431 03
1.50 0,04 0.908 15 0,516 42 3.50 0.09 0. 907 94 0.418 29
1.50 0.05 0.807 74 0.508 57 3.50 0,10 0.907 45 0. 405 97
1.50 0. 06 0,907 24 0.500 93
1.50 0.07 0. 906 66 0.493 51 4,00 0.01 0,908 97 0.532 55
1. 50 0.08 0. 906 00 0.486 29 4.00 0.02 0. 909 08 0.515 58
1.50 0.09 0. 905 27 0.479 27 4,00 0,03 0.908 22 0.499 20
1.50 0.10 0.904 47 0.472 45 4.00 0.04 0.909 37 0. 483 37
4.00 0,05 0. 909 50 0. 468 08
2.00 0.01 0.908 87 0.537 74 4,00 0,06 0. 908 58 0.453 31
2.00 0.02 0.908 71 0.525 73 4.00 0.07 0.908 60 0.439 06
2.00 0.03 0.908 46 0.514 08 4.00 0.08 0. 909 54 0.425 29
2,00 0,04 0. 908 09 0.502 76 4.00 0.08 0.909 39 0.412 00
2,00 0.05 0. 907 63 0.491 78 4,00 0,10 0.909 14 0.399 17
2.00 0.06 0.907 06 0.481 12
2.00 0.07 0. 906 40 0.470 78 4.50 0.01 0.909 00 0.531 77
2.00 0,08 0. 905 63 0.460 74 4,50 0,02 0. 909 19 0.514 07
2.00 0.09 0.904 77 0.451 01 4.50 0.03 0.909 47 0.496 99
2.00 0.10 0.903 82 0.441 56 4.50 0,04 0.909 78 0. 480 50
4.50 0.05 0.910 09 0. 464 60
2.50 0.01 0.908 88 0.535 76 4.50 0.06 0.910 38 0. 449 25
2.50 0.02 0.908 77 0.521 85 4.50 0,07 0.910 62 0.434 45
2.50 0.03 0.908 58 0.508 37 4.50 0.08 0.910 79 0,420 17
2.50 0. 04 0.908 30 0.495 31 4.50 0.08 0.910 87 0. 406 40
2.50 0.05 0. 907 92 0. 482 65 4,50 0.10 0.910 84 0.393 12
2,50 0.06 0.907 45 0. 470 37
2.50 0.07 0.906 88 0.458 48 £.00 0.01 0. 909 03 0.531 03
2.50 0.08 0.906 20 0.446 96 5.00 0.02 0.909 81 0.512 65
2.50 0.09 0. 905 43 0.435 80 5,00 0,03 0.909 71 0.494 92
2,50 0.10 0.904 55 0,424 99 5.00 0.04 0.910 19 0.477 83
5.00 0.05 0,810 69 0.461 35
3.00 0,01 0,908 91 0.534 43 5.00 0.06 0.91119 0. 445 47
3.00 0.02 0. 908 86 0.519 26 5.00 0.07 0,911 64 0.430 17
3.00 0.03 0.508 77 0.504 57 5.00 0.08 0.812 04 0.415 42
3.00 0,04 0,908 61 0.490 35 5.00 0.08 0.912 34 0.401 21
3.00 0. 05 0. 908 38 0.476 59 5.00 0,10 0.912 54 0. 387 52
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K T z Y U K T zZ Y U
1. 001 1.91 1000.50 | 1899.43 | 2 078.85 1,061 1.89 16.91 32.55 35.78
1. 002 1.91 500. 50 951.81 1052, 8¢ 1.062 1.89 16. 64 32.04 35.21
1,003 1.981 333,83 637.56 700. 80 1. 063 1.89 16. 40 31.55 34.68
1.004 191 250, 50 478,04 525. 45 1.064 1.8% 16.15 31.08 34,17
1. 005 1.91 200, 50 383. 67 421.72 1. 065 1. 89 15.90 30.61 33.65
1. 006 1.91 167.17 318.71 351.42 1. 066 1.89 15. 67 30.17 33.17
1. 007 1,81 143, 36 274.11 301,30 1,067 1.89 15.45 29.74 32.69
1.008 1.91 125,50 239.95 263.75 1. 068 1.89 15.22 29.32 32.22
1. 009 1.91 111.61 213.40 234.42 1,069 1.88 15.02 28.91 31.7%
1,010 1.91 100. 50 192,19 211.19 1.070 1.89 14, 80 28.51 31.34
1Lon 1.91 91,41 174.83 192,13 1.071 1.89 14.61 28.13 30.92
1.012 1.91 83.84 160, 38 176.25 1.072 1.88 14. 41 27.76 30.51
1.013 1.91 77,43 148,06 162.81 1.073 1.89 14.22 27.39 30.11
1.014 1.91 71,93 137.69 151.30 1,074 1.88 14. 04 27.04 29.72
1,015 1.91 67.17 128. 61 141,33 1,075 1.88 13.85 26.69 29.34
1.016 1.90 83,00 120. 56 132. 49 1.076 1.88 13.68 26. 36 28.96
1,017 1.90 59.33 111.98 124.81 1.077 1.88 13.586 26.03 28.69
1.018 1.90 56. 06 107. 36 118.00 1.078 1.88 18.35 25.72 28.27
1,019 1. 90 53.14 101,72 111.78 1.079 1.88 13.18 25.40 27.92
1. 020 1. 90 50.51 96.73 106. 30 1,080 1.88 13.02 25.10 27.89
1.021 1.90 48,12 92.21 101. 33 1.081 1.88 12.87 24,81 27.27
1.022 1.90 45,96 88,04 96.75 1.082 1.88 12.72 24,52 26,95
1.023 1. 80 43,98 84. 30 92. 64 1.083 1.88 12.57 24,24 26. 65
1.024 1. 90 42.17 80. 81 88. 81 1,084 1.88 12,43 24.00 26.34
1,025 1,90 40,51 77.61 85.29 1. 085 1.88 12,29 23. 69 26,05
1,026 1. 90 38,97 74.70 82.09 1.086 1.88 12.15 23.44 25.57
1.027 1.90 37.54 77.97 79.08 1.087 1.88 12.02 23.18 25.48
1.028 1.80 36,22 69. 43 76.30 1. 088 1.88 11.89 22.93 25.02
1. 029 1.90 34,99 67.11 73.75 1,089 1.88 11.76 22.68 24.93
1,030 1. 90 33.84 64,91 71.33 1. 080 1.88 11,63 22,44 24.68
1.031 1.90 32.76 62,85 69.06 1,081 1.88 11,52 22.22 24.41
1.032 1.80 31.76 60.92 66. 94 1.092 1.88 11.40 21,99 24,18
1,033 1.90 30.81 59.11 63,95 1. 093 1.88 11.28 21.76 23,91
1.0384 1.90 29.92 57.41 63.08 1.094 1.88 11.16 21.54 23.67
1.085 1.90 29.08 55.80 61.32 1.095 1.88 11.05 21,32 23. 44
1.036 1,90 28.29 54,29 59. 66 1.096 1.88 10. 94 2111 23.20
1,037 1.80 27.54 52.85 58.08 1,097 1.88 10. 83 20.91 22,97
1,038 1. 90 26, 83 51. 50 56. 59 1. 098 1.88 10.73 20.71 22.75
1.039 1. 90 26,15 50. 21 55,17 1. 099 1.88 10. 62 20, 51 22.39
1.040 1. 90 25.51 48.97 53.82 1. 100 1,88 10. 52 20,31 22.18
1.041 1.90 24.90 47.81 53. 10 1.101 1.88 10.43 20.15 22.12
1. 042 1.90 24.32 46,71 51.33 1. 102 1.88 10.33 19,94 21,92
1. 043 1.90 23.77 45. 64 50.15 1.103 1.88 10.23 19.76 21.72
1. 044 1. 90 23,23 44, 64 48,05 1.104 1.88 10.14 19.58 21.52
1.045 1.90 22.74 43, 69 48.02 1.105 1.88 10. 05 19.38 21.30
1. 046 1.90 22.05 42.75 46. 99 1. 106 1.88 9. 96 19.33 21.14
1.047 1. 90 21.79 41.87 46.03 1.107 1.87 9.87 19. 07 20,96
1. 048 1.90 21,35 41.02 45.09 1,108 1.87 9.78 18.90 20.77
1.049 1.90 20,92 40.21 44,21 1.109 1.87 9.70 18.74 20.59
1. 050 1.89 20.51 39.43 43.34 1.110 1.87 9.62 18.55 20.38
1,051 1.89 20.12 38,68 42.51 1111 1.87 9.54 18.42 20.25
1.052 1.89 19.74 37.96 41.73 1.112 1.87 9.46 18,27 20.08
1.083 1.89 19,38 37.27 40. 69 1.113 1.87 9.38 18,13 18,91
1.054 1.8% 19,03 36. 60 40.23 1114 1.87 9. 30 17.97 19.75
1.055 1.89 18. 69 85. 86 39, 64 1.115 1.87 9.22 17.81 19.55
1.056 1.89 18.38 35, 34 38.84 1.116 1.87 9.15 17,68 19,43
1. 057 1.89 18.06 34,74 38.19 1117 1,87 9.07 17.54 19. 27
1. 058 1.89 17.76 34.17 37.56 1.118 1.87 9. 00 17.40 18.12
1. 059 1.89 17, 47 33.92 36.95 1.119 1.87 8.94 17.27 18.98
1.060 1.89 17.18 33.64 36,34 1.120 1.87 8. 86 17.13 18. 80
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K T z Y U K T z Y U
1.121 1.87 8.79 17.00 | 18.68 1,171 1.85 6.39 12.38 13. 60
1122 1.87 8.72 16.87 18.54 1.172 1.85 6.35 12,31 13.53
1.123 1.87 8. 66 16.74 18. 40 1.173 1.85 6. 32 12, 25 13.46
1.124 1.87 8.59 16.62 | 18.26 1174 1.85 6.29 12.18 13.39
1.125 1.87 8.53 16.49 | 18.11 1.175 1.85 6.25 1210 13. 30
1.126 1.87 8.47 16.37 | 17.99 1.176 1.85 6.22 12.06 13.25
1.127 1.87 8. 40 16.25 17.86 1177 1.85 6.19 12,00 13.18
1.128 187 8.34 16.14 17.73 1.178 1.85 6.16 11,93 13.11
1.129 1.87 8.28 16.02 17. 60 1.179 1.85 6.13 11,87 13.05
1.130 1.87 8.22 15.91 17.48 1.186 1.85 6.10 11,79 12.96
1.131 1.87 8.16 15,79 | 17.35 1.181 1.85 6.07 1176 12.92
1.132 1.87 8.11 15.68 1724 1.182 1.85 6.04 11.70 12,86
1.133 1.86 8.05 15.57 | 17.11 1.183 1.85 6.01 11.64 12,79
1,134 1.86 7.99 15.46 | 16.99 1.184 1.85 5,98 11.58 12.73
1.135 1.86 7,94 15.36 | 16.90 1.185 1.85 5,95 11. 50 12.64
1.136 1.86 7.88 B2 T 16.9EC O CL186 185 11,47 12.61
1,137 1.86 7.83 15,15 ] 16,65 1187 185 11,42 12,54
1.138 1.86 7.78 15.05 .} 16.54 1188 1.85 11,36 12.49
1.139 1.86 7.73 14,9517 16.43° 0 1180 |- L85 1131 12.43
1.140 1.86 7,68 14850 1016.35 1190 | L84 11.26 12.37
1141 1.86 7.62 16,22 § L1910 1,84 11.20 12,31
1.142 1.86 7.57 16,11 f o L1927 .84 11.15 12.25
1.143 1.86 7.53 16,01 "1.193 1.84 11.10 12.20
1.144 1.86 7,48 15.90 {1,194 1.84 1105 12.14
1.145 1.86 7.43 15,83 “§7 1185 17 184’ 11. 60 12,08
1.146 1.86 7.38 1571 1,196 -} 184 10.95 12.03
1147 1.86 7.34 15,61 1187 1,84 10, 90 11,97
1.148 1.86 7.29 15,51 L1eg | 184 10,85 11.92
1.149 1.86 7.25 CI5 42789 L84 10,80 11.87
1.150 1.86 7.20 15.34 1. 200 1.84 10,75 11.81
1.151 1.86 .16 15.23 1.201 1.84 10,70 11.76
1.152 1.86 711 15.14 1.202 1.84 10. 65 11.71
1.153 1.86 7,07 15.05 1.203 1.84 10. 61 11.66
1.154 1.86 7,03 14.96 1,204 184 10,56 11.61
1.155 1.86 6.99 14.87 1,205 184 10.52 11.56
1.156 1.86 6. 95 14.78 1.206 1.8 5.40 10.47 11.51
1.157 1.86 6,91 14.70 1.207 1.84 5.38 10.43 11.46
1.158 1.86 6. 87 14.61 1.208 1.84 5.35 10.38 11.41
1.159 1.86 6.83 14,53 1,209 1.84 5.33 10. 34 11.36
1.160 1.86 6.79 14,45 L.210 1.84 5.31 10. 30 11.32
1.161 1.85 6.75 13.07 14.36 L21 1.83 5.29 10.25 11.27
1.162 1.85 6.71 13.00 | 14.28 1.212 1.83 5,27 10, 21 11.22
1.163 1.85 6. 67 12,92 | 14.20 1.213 1.83 5. 24 10.16 11.17
1.164 1.85 6. 64 12,85 14.12 1214 1.83 5,22 10.12 11.12
1.165 1.85 6. 60 12.78 | 14.04 1.215 1.83 5.20 10,09 11.09
1.166 1.85 6.56 12.71 13.97 1,216 1.83 5.18 10. 04 11.03
1.167 1.85 6.53 12.64 | 13.89 1.217 1.83 5.16 10, 00 10.99
1.168 1.85 6.49 12.58 | 13.82 1,218 1.83 5.14 9,96 10.94
1.169 1.85 6. 46 12.51 13.74 1219 1.83 5.12 9,92 10.90
1.170 1.85 6. 42 12.43 13.66 1.220 1.83 5.10 9.89 10,87
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& 79 (5D
K T z Y U K T z Y U
1.221 1.83 5.07 9.84 10.81 1.271 1.81 4.25 8.23 9.05
1.222 1.83 5.05 9. 80 10,77 1.272 1.81 4.24 8.21 9.02
1.223 1.83 5.03 9.76 10.73 1.273 1.81 4.22 8.18 8. 99
1.224 1.83 5.01 9.72 10. 68 1,274 1.81 4.21 8.15 8.96
1.225 1.83 5.00 9.69 10.65 1.275 1.81 4.20 8.13 8.93
1.226 1.83 4.98 9.65 10. 60 1.276 1.81 4.18 8.11 8.91
1.227 1.83 4.96 9.61 10.56 1.277 1.81 4.17 8.08 8. 88
1.228 1.83 4.94 9.57 10.52 1.278 1.8 4.16 8.05 8.85
1.229 1.83 4.92 9.53 10.48 1.279 L 4.15 8.03 8. 82
1.230 1.83 4.90 9.50 10.44 § -1.280 4.13 8.01 8.79
1.231 1.83 4.88 9. 46 10. 40 1.281 1.81 4,12 7.98 8.77
1.232 1.83 4,86 9.43 10.36 1,282 1.81 4.11 7.96 8. 74
1.233 1.83 .84 9.39 10. 32 1.283 1.80 410 7.93 8.71
1.234 1.83 4.83 9.36 10.28 1.284 1.80 4.08 7.91 8. 69
1.235 1.83 4.81 9.32 10. 24 1.285 1.80 4.07 7.89 8. 66
1.236 1.82 4,79 8 9297 110020 128677 180 7.86 8. 64
1.237 1.82 477" 9. 25 10,17 1,287 1.8 7.84 8. 61
1.238 1.82 4.76 .22 16.13 1:288: 1.80 7.81 8.59
1.239 1.82 474 |10 18 21000.097 || 1,280 i kige 7.79 8. 56
1.240 1.82 4.72 $:15° 010,05 A0 1,290 | ToBeol s 7.%7 8. 53
1.241 1.82 4.70 [ % 180" |, 4.90. 7.5 8. 51
1.242 1.82 4.69 gl . 1.80 3,99 7.72 8.48
1.243 1,82 4,67 "1} 7 BipEs ‘180 /| 398, 7.70 8.46
1. 244 1.82 4.65 .02 1,807+ 3,97 7.68 8.43
1.245 1.82 4,64 &9 1807, {7295 7..66 8.41
1.246 1.82 4.62 4,95 9,84 -§ 1,296 LRe ]300 7.63 8.39
1.247 1.82 4.60 8.92 9,817 ' Lize7 1.80 3.9% 7.61 8.36
1.248 1.82 4.59 4. B8 9% 77 1288 |- mROL L owe 7.59 8. 33
1.249 1.82 4.57 885 9. 74 1709 7180 [ TEel | 7.57 8.31
1,250 1.82 4.56 8.83 9.70 1. 300 1.80 3.90 7.55 8.29
1.251 1.82 4.54 8.80 9. 67 1.301 1.80 3.89 7.53 8.27
1.252 1.82 4,52 8.77 9. 64 1.302 1.80 3.88 7.50 8. 24
1.253 1.82 4.51 8: T4 9. 60 1.303 1.80 3.87 7.48 8. 22
1.254 1.82 4.49 8.71 9.57 1. 304 1.80 3.86 7.46 8.20
1.255 1.82 4.48 8.68 9.54 1.305 1.80 3.84 7.44 8.18
1. 256 1.82 4.46 8.65 9. 51 1. 306 1.80 3.83 7.42 8.16
1.257 1.82 4.45 8. 62 9.47 1.307 1.80 3.82 7.40 8.13
1.258 1.81 4.43 8.59 9.44 1.308 1.79 3.81 7.38 8. 11
1.259 1.81 4.42 8.56 9.41 1.309 1.79 3.80 7.36 8.09
1.260 1.81 4.40 8.53 9.38 1.310 1.79 3.79 7.34 8.07
1.261 1.81 4.39 8.51 9.35 1.311 1.79 3.78 7.32 8.05
1.262 1.81 4.37 8.49 9.32 1.312 1.79 3.77 7.30 8.02
1.263 1.81 4.36 8.45 9.28 1,313 1.79 3.76 7.28 8.00
1. 264 1.81 4.35 8. 42 9.25 1.314 1.79 3.75 7.26 7.98
1.265 1.81 4.33 8.39 9.23 1.315 1.79 3,74 7.24 7.96
1.266 1.81 4.32 8.37 9.19 1.316 1.79 3.73 7.22 7.94
1. 267 1.81 4,30 8. 34 9.16 1.317 1.79 3.72 7.20 7.92
1.268 1.81 4.29 8.31 9.14 1.318 1.79 3.71 7.18 7.89
1. 269 1.81 4,28 8.29 9.11 1.319 1.79 3.70 7.16 7.87
1.270 1.81 4.26 8.26 9.08 1.320 1.79 3.69 7.14 7.85
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1.321 1.79 3.68 7.12 7.83 1.371 1.77 3.27 6.31 6.93
1.322 1.78 3.67 7.10 7.81 1.372 1.77 3.27 6.30 6.91
1.323 1.79 3.67 7.09 7.79 1,373 1.77 3.26 6.28 6.90
1.324 1.79 3.66 7.07 7.77 1.374 1.77 3.25 6,27 6. 89
1.325 1.79 3.65 7.08 7.75 1.375 1.77 3.25 6.25 6. 87
1.326 1.79 3.64 7.03 7.73 1.376 1.77 3.24 6,24 6. 86
1.327 1.79 3.63 7.01 7.71 1.377 .77 3.23 6.22 6.84
1,328 1.78 3.62 7.00 7.69 1.378 1.77 3.22 6.21 6.82
1.329 1.78 3.61 6.98 7.67 1.379 .77 3.22 6.19 6.81
1.330 1.78 3.60 6.96 7.65 1.380 1.77 3.21 6.18 6. 80
1.331 1.78 3.59 6.94 7.63 1.381 1.76 3,20 6.17 6.79
1.332 1.78 3.58 6.92 7.61 1,382 1.76 3.20 6. 16 6.77
1.333 1.78 3.57 6.91 7.59 1,383 1.76 3.19 6.14 6.75
1.334 1.78 3.57 6.89 7.57 1.384 1.76 3.18 6.13 6. 74
1.335 1,78 3.56 6.87 7.55 1.385 1.76 3.18 6.12 6.73
1.336 1.78 3.55 6.85 7.53 1. 386 1.76 3.17 6,11 6.72
1,337 1.78 3.54 6.84 7.51 1.387 1.76 3.16 6. 10 6.70
1,338 1.78 3,53 6.82 7.50 1.388 1.76 3.16 6.08 6.68
1,339 1.78 3.52 6,81 7.48 1.389 1.76 3.15 6,07 6.67
1.340 1.78 3.51 6,79 7.46 1.390 1.76 3.15 6.06 6. 66
1.341 1,78 3.51 6.77 7.44 1.391 1.76 3.14 6,05 6.64
1.342 1.78 3.50 6.76 7.42 1.392 1.76 3.13 6,04 6.63
1.343 1.78 3.49 6.74 7.41 1.393 176 3.13 6.02 6.61
1.344 1.78 3.48 6.72 7.39 1,394 1.76 3.12 6.01 6. 60
1.345 1.78 3.47 6.71 7.37 1,395 1.76 3.11 6.00 6.59
1,346 1.78 3.46 6. 69 7.35 1.396 176 3.11 5.99 6.58
1,347 1.78 3.46 6.68 7.33 1.397 1.76 3.10 5.98 6.56
1.348 1.78 3.45 6.66 7.32 1.398 1.75 3.10 5.96 6.55
1,349 1.78 3. 44 6. 65 7.30 1.399 1.78 3. 09 5.95 6.53
1,350 1.78 3.43 6.63 7.28 1. 400 1.75 3.08 5.94 6.52
1.351 1.78 3.42 6,61 7.27 1. 401 1.75 3.08 5.93 §.50
1.352 1.78 3.42 6. 60 7.25 1.402 175 3.07 5.92 6.49
1.353 1.77 3.41 6.58 7.23 1,403 1.75 3.07 5.90 6.47
1.354 177 3.40 6.57 7.21 1. 404 1.75 3.06 5.89 6. 46
1.355 1.77 3.39 6.55 7.19 1. 405 1.75 3.05 5.88 6.45
1. 356 1.77 3.38 6.53 7.17 1,406 1.75 3.05 5.87 6. 44
1.357 1.77 3.38 6.52 7.16 1,407 1.75 3.04 5.86 6.43
1.358 1.77 3.37 6.50 7.14 1,408 1.75 3.04 5.84 6.41
1. 359 177 3.36 6.49 7.12 1. 409 1.75 3.08 5.83 6.40
1. 360 1.77 3.35 6.47 7.11 1.410 1.75 3.02 5.82 6.39
1.361 1.77 3.35 6. 45 7.09 1.411 1.76 3.02 5.81 6.38
1.362 1.77 3.34 §.44 7.08 1.412 1.75 3.01 5.80 6,37
1.363 1.77 3.33 6.42 7.06 1.413 1.75 3.01 5.78 6.35
1. 364 1.77 3.32 6,41 7.04 1.414 1.75 3,00 5.77 6.34
1.365 1.77 3.32 6.39 7.03 1.415 1.75 3.00 5.76 6.33
1,366 1.77 3.31 6.38 7.01 1.416 1.75 2,99 5.75 6.32
1,367 1.77 3.30 6.37 7.00 1.417 1.75 2.98 5.74 6.31
1,368 1.77 3.30 6.35 6.98 1.418 1.75 2,98 5.72 6.29
1.369 1.77 3.29 6.34 6.97 1.419 1.75 2.97 5.71 6.28
1,370 1.77 3.28 6.32 6.95 1. 420 1.75 2.97 5.70 6.27
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K T zZ Y U K T zZ Y U
1.421 1.75 2.96 5.69 6.26 1.471 1.72 2.72 5.19 5.70
1.422 1.75 2.96 5.68 6.25 1.472 1.72 2.7 5.18 5.69
1. 423 1.75 2.95 5.67 6.23 1,473 1.72 2.71 5.18 5.68
1.424 1.74 2.95 5.66 6.22 1.474 1.72 2.7 5.17 5.67
1.425 1.74 2.94 5.65 6,21 1. 475 1.72 2.70 5.16 5. 66
1,426 1.74 2.94 5.64 6,20 1.476 1.72 2.70 5.15 5.65
1.427 1.74 2.93 5.63 6.19 1.477 1,72 2.69 5.14 5.64
1.428 1.74 2.92 5.62 6.17 1.478 1.72 2.69 5.14 5.63
1.429 1.74 2.92 5.61 6.16 1.479 1.72 2.68 5.13 5.62
1,430 1.74 2.91 5.60 6.15 1. 480 1.72 2,68 5.12 5.61
1.431 1.74 2.91 5.59 6.14 1.481 L7z 2.68 5.11 5. 60
1.432 1.74 2,90 5.58 6.13 1.482 1.72 2.67 5.10 5.59
1.433 1.74 2.90 5.57 6.11 1.483 .72 2,67 5.10 5.59
1.434 1.74 2.89 5.56 6.10 1.484 1.72 2.66 5.08 5.58
1.435 1.74 2.89 5.55 6.09 1.485 1.72 2.686 5.08 5.57
1.436 1.74 2.88 5.54 6,08 1.486 1.72 2.66 5.07 5.56
1.437 1.74 2.88 5.58 6,07 1.487 1.72 2.65 5.06 5.55
1.438 1.74 2.87 5.52 6.05 1.488 1.72 2.65 5.06 5.55
1.439 1.74 2.87 5.51 6.04 1.489 1.72 2.64 5.05 5.54
1. 440 1.74 2.86 5.50 6.03 1.490 1.72 2.64 5.04 5.53
1. 441 1.74 2.86 5.49 6.02 1,491 1.72 2.64 5.03 5.52
1. 442 1.74 2.85 5.48 6.01 1.492 1.72 2.63 5.02 5.51
1.443 1.74 2.85 5.47 6,00 1. 493 171 2.63 5.02 5.51
1. 444 1.74 2.84 5.46 5.99 1.494 1.71 2.62 5.0t 5.50
1. 445 1.74 2.84 5.45 5.98 1,495 L7 2.62 5.00 5.49
1. 446 1,74 2.83 5.44 5.97 1.496 1.71 2.62 4.99 5.48
1. 447 1.73 2.83 5.43 5,96 1,497 1.71 2.61 4,98 5.47
1.448 1.73 2.82 5.42 5.95 1.498 1.71 2.61 4,98 5.47
1,449 1.73 2.82 5.41 5.94 1.499 1.71 2.60 4.97 5.46
1.450 1.73 2.81 5.40 5.93 1. 500 1.71 2,60 4.96 5.45
1.451 1.73 2.81 5.39 5.92 1.501 .7 2.60 4.95 5.44
1.452 1.73 2,80 5.38 5.91 1.502 .7 2.59 4.94 5.43
1,453 1.73 2.80 5.37 5.90 1.503 .71 2.59 4,94 5.43
1.454 1.73 2.80 5.36 5.89 1.504 1.71 2.58 4.93 5.42
1,455 1.73 2.79 5.35 5.88 1.505 1.7 2.58 4,92 5.41
1. 456 1.73 2.79 5.34 5.87 1.508 1.71 2.58 4.91 5.40
1. 457 1.73 2,78 5.33 5.86 1.507 1.71 2.57 4.90 5.39
1. 458 1,73 2.78 5.32 5.85 1.508 1.71 2.57 4.90 5.39
1.459 1.73 2.77 5.31 5. 84 1.509 1.71 2.57 4.89 5.38
1. 460 1.73 2.77 5.30 5.83 1. 510 1.71 2.56 4.88 5,37
1. 461 1.73 2.76 5,29 5.82 1.511 L7 2.56 4. 87 5.36
1.462 1.73 2.76 5.28 5.80 1.512 L71 2.56 4.86 5.35
1.463 1.73 2.75 5.27 5.79 1.513 1.7 2.55 4,86 5.35
1.464 1.73 2.75 5.26 5.78 1,514 1.71 2.55 4,85 5.34
1. 465 1.73 2.74 5.25 5.77 1.515 1.7 2.54 4.84 5.33
1,466 1.73 2.74 5.24 5.76 1.516 .71 2.54 4,83 5.22
1,467 1.73 2.74 5.23 5.74 1.517 1.71 2.54 4,82 5,31
1,468 1.72 2,73 5.22 5.73 1.518 1.71 2.53 4,82 5.31
1.469 1.72 2.73 5.21 5.72 1.519 1.70 2.53 4.81 5.30
1. 470 1.72 2.72 5.20 5.71 1.520 1.70 2.53 4.80 5.29
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K T z % U K T z Y U
1.521 1.70 2.52 4.79 5.28 1.551 1.69 2.42 4. 60 5.05
1.522 1.70 2.52 1,79 5.27 1.552 1.69 2.42 1.59 5. 04
1.523 1.70 2.52 4.78 5,27 1.553 1.69 2.42 1.58 5.03
1.524 1.70 2,51 4.78 5.26 1.554 1.69 2.41 1.58 5.03
1.525 1.70 2.51 4.77 5.25 1.555 1.69 2.41 1.57 5.02
1.526 1.70 2.51 4,77 5.24 1.556 1.69 2.41 1.57 5.02
1.527 1.70 2.50 4.76 5.23° 1 1.557 1.69 2,40 4.56 5.01
1.528 1.70 2.50 4.76 5.23 || 1,558 1.69 2,40 4,56 5.00
1.529 1.70 2.49 4.75 5,22 1.559 1.69 2,40 4.55 4.99
1.530 1.70 2,49 4.74 5,21 1. 560 1.69 2. 40 1,54 4,99
1.531 1.70 2.49 4,73 5.20 1.69 454 4.98
1.532 1.70 2,48 4.72 5.19 1.69 2,53 4.97
1.533 1.70 248 | 472 | 519 | 168 4,52 4.97
1.534 170 2.48 | 471 5.17 168 1.51 4.96
1.535 1.70 247 | 470 5,17 1. 6% .51 4.95
1.536 1,70 2.47 P R AR AT 1568 | CEEg A 4,50 4.95
1.537 L7 | 2.47 4,68 5.15 3 1.68 4.50 4.94
1.538 1.69 . 2.46 R 5.15 1.68 .1 4.49 4.93
1. 639 1.69 2.46 467 514 1569 |/ 1.68 7 4,48 4.92
1. 540 169 .| 2.46 2,66 . 168 ) 1.48 4.92
1. 541 1,69 2.45 1,48 512 1571 Tacey) AR 4.47 4,91
1.542 1.69 2.45 4.65 5.11 1572 1 6% %36 147 4.91
1.543 1.69 245 | .64 5,11 168 2,36 4,46 4.90
1.544 1.69 2.45 4.64 | 510 | 1574 | 1.68 2.35 1,46 4.89
1. 545 1.69 2.44 4.63 5.09 1.575 1.68 2.35 445 4,89
1.546 1.69 244 | 4.63 5.08 1.576 1.68 235 4,44 4.88
1.547 1.69 2,44 .62 5.07 1.577 1.68 2.35, 4,44 4.88
1.548 1.69 2.43 4.62 5.07 1.578 168 2.34 4.43 4.87
1.549 1.69 2.43 4.61 5.06 1.579 1.68 2.34 4,42 4.86
1.550 1.69 2.43 4.60 5.05 1.580 1.68 2.34 1,42 4.86
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® A1 HEHBHR

55 HESHREX kXA
1 A=r(27+ne) mm
2 Ay=r2n+mn) mm
3 B=r* (¥ +n¥ay+2e;) mm?
4 Cy =7 (27 +3nYa; +12a;) mm?
5 Co=7{ (27 +3n7, +12) mm?
6 Dy =7 (7 +2nY a; - 12Ya, -+ 21a, ) mm?®
7 D, =7 (47 +6x7 a; + 2472, + 37z ) mm®
8 F=(3AD,—2BC,)/(AD,—6B")

9 Li=L,-&/12 mm*

10 I,=L,» &/12 mm*

11 K=/«

12 Ky =2k +3

13 K, =3k +2k;

14 k=(In/Iida

15 k= Ip/L)

16 k= (In/I)a

17 N=K,K,—k}

18 | g= WWM%WHu—QI mm

19 — Vi +b r\/a;—#bz —a—h] .
a

20 a=H/h

21 @ =H,/h

22 a=L/L

23 ay =L/l

24 B=h/L, & H/L,

25 y=L/r

26 h=L/r

27 o=r/l
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PO [ 43 S AR e R BRI RN T 100 mm, WSS AR GFE E MR SRR R,

6.5.5 IR,k IRk BRI ELIT B R

a)  MABEY A ek S EINK , BK T AR R O, #9 3 6%, BAS/NF 100 mm;

by Bk A ZePREEaEsl Bk BBAREE A REL HHLMSH T A KL E E R SR

I L IIRK TR 0, 19 3 4%, BA/NT 100 mm;

o GAEE A AT AW EAR BT 300 mm;

4 AERATFEE.

. SEIK RIS R IREE D 2 R IR SRS R R E R
6.5.6 HUEMEETFEYREENEHPOK, BENEZ NS5 HE 5% MR IES: = H 8K
PRI R ER G, MRS R ERENE) MRS RS L5 25 MEM 196 GR25MED T
100 mm B, $% 100 mm &), BAKTF 3 mm,

HXERILESSATHARERAETHELE &), HIFRRER, b 7EE R L EH.
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8 RERRAMBDFE

6.5.7 HIYFHRNRERE.RE MHBRLESS, POBERAR AEHLZKAZMIERL
BRAZHAKTF£3 mm,

6.5.8 AJ/AMMEENEENTRBITHE LN ABREEEL,

6.5.9 &% b ALWARE SR R R IR B R IT B B 5 B R,

6.5.10 HERARERE, MRERENER . ERMOT:

a)

b)

6.5.11

a)

b)

)
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SEFE—SEHEBRRANBRERIARZIE NAKRTREEAR D B 1A CIBEERS
1%0) s AR KT 25 mm(RLE 9);
HERBTHSHILPONES N TFFLERN, WK ERAARSR/DABRZE, HAK
TFEMEHR D W INCHEEESRN %) SFLERN 2% 2, ARAKTF 25 mm,

9
Dyin Dy

D

9 RUF-HELBEANESRIREZE

SEBRARTERE . BUEN T ERGEF RN EE .
FAASEINERRRKNBHAT SN E. BREMELES TEENLBRIILE,
HELKETF GB150.3—2011 [ 4-14 hE BRI T4 . T B SRR FF R L s fb 7y
B,

FIRBRERARHABENBAERARE « FAMBRTFHE 10 FEBHBAATRER.

Y D,/0. 5L/D, X AMTFHE 10 REBFAMBZ N, LB RERRWE ¢ B ABERE;
Y D,/8, 5 L/D, R AT EF e=1.00, BRI EHHK e=0. 20, MR T HE, KB KIE
FilZE e FHIARBRTF 6 X 0,25 14,

Bl 45 L 5 D, 43513 GB 150. 3 B8 BB, X FER5E L BUR 0. 5D, ; % F45% D, Bl
BAMERFTIER Do, LIBL. (Do /Do) » Kh M B K L. # GB 150, 3—2011 &, (5-20)
HE.
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e,
% Loy > =
0 —t
70 [ &,
0 I~ ~NYg -
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50 - 2,
© R esq, & [~
~ 1] S
30 m
B 0.10 0.2 0.3 0.4 0506 0810 2 3 4 5 6 780910
L/D,
B0 SEXEEERXAWTRE
6.6 EEXERE

6.6.1 ZEEErk 24k JB/T 4700~4703 BEAT I T, B 36 2 AR AR ME B SR EATIN T .
6.6.2 FaEMEIKRSEITFAMIEUTHE:
a) BHALNERATLAOTOEERURBSBEILKKRAZN 0.6 nm; AWK ARER 2

ﬂi:
£2 Z2REIANWMRAEERAZKLE
#itRE D <600 600~1 200 =1 200
fuz +1.0 +1.5 +2.0

b BILPLEERTAHEEFAZFBKRT 0.25%;
o) MREEARFS5AENHIE GB/T 196.GB/T 197 BHLE ;
d)  SRILEGIRBON B — M B SRS BE B A AT MR

6.7 R REEFMGEE

6.7.1 AHERAKT M36 K SRHEREE, AR ERE.
6.7.2 ZA#EZEAE IB/T 4707 MHE.
6.7.3 AFREAAT M36 MR MBBREGE 6.6. 2,0 . OMBUITERES) BHBRMT
=R
a) HHRGEMERABE, LR S HBE GB 150. 2—2011 EXRE;
b) SR E AL IR B AR R
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¢) HRAERIHE IB/T 4730 AT EERR, I HEH.
6.8 ARRHAMER

6.8.1 HULMIN TR E MY TR QKR MR ER2Z, 2505 GB/T 1804 H1fy m % ¢ %
HIHLE o

6.8.2 AFZETLMAMARTRBRAFTH D . RTE,

6.8.3 RIXTEMM EEILAR EOFLETRE A EELER,

7 B

7.1 IR R RKRRIE

LT SRS S RS R L A LS TR X R B K 604,
702 SRS B T AL R, L ADKOT RN, 6 LM
) ISR EAT 10 m/s;
by SAEGPERRERT 2 o/
©) AMIHBERT 90K+ e -
O WEFE - o
o BEBEMT—20C, -
7.1.3 g’@f*?ﬂlif&:l:wc{g;ﬁg; L

7.2 BRI

7.2.1 ZEMSMEARNT. 3T IE ST A R R TR SR A KRR RE R R R AR T R ST
Hiﬁ%ﬁ%%ﬁu&tﬁﬁ%&ﬁﬁ@%ﬁf%NWTUMAﬁhﬁﬁiiﬁﬁ&%ﬁﬁﬁﬁﬁ
EERBEBRTEER,

7.2.2 m$ﬁ§ﬁmmﬁx#&&%ﬁﬂ03§ﬁﬁﬁ>Eﬁgﬁﬁﬁﬁuaﬁmﬁ%ﬁ
NB/T 47014 P47 HifRs - - - -

7.2.3 aﬁﬁ§ﬁ$—motﬁxﬁ?—wscm%%m&%x%mmﬁﬁ MR RERES
EHRETE BN RENTRET 0.10% M5 SUR MRS 41 7M1 1 A4 T 235 vh Bt
TR RORET I (VIER D) kA%, ERE FRITEE T HHR KN (KV,) REATF
SUCHEIMREMRT — 192 CH, Ko fA BB ER —192C). ,

7.2.4 EREABRNESEILIE AREBSMABHEOEEE L (VBRI BHRB. wERE
BB T3, 3 NB/T 47014 BRI . )

PRI R R R T R R IR B . MR S b LA R R IR SR A 4 3
PR B PR B M BRI S GB 150.2—2011 38 1 SRR IR, Bk ph s f it
B b o R AR R
7.2.5 (REAESMBENCRENSER. EEETETERMANTEEN. SRR/ 0EELE
B UZEHENE.

7.2.6  RIZERIETTAFRE KT R S AL B TR SN B A IR T B BRI R
BRAEIRS. £F RESSHAEAASNTIELETS SR BRI,
7.2.7 BETEFERANEERFEELTEREEEN L BET TR RRREHAR ST 5 4,

7.3 BREREHBRRITRIAER

7.3.1 ABRBEELNBERT o e 1R 3TE 11 WME.
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%£3 ABESEELHNBARSEHIER LY0SoE 29
R, 2540 MPa ff£ & &M .Cr-Mo R & £ # oAt
BEHED LE HEHN fegia 4ml
e e e 43 e [7) I ey
0% ~10%8, 015 0% ~10%08, | 0% ~10%8; | 0% ~15%8, oL 0%~15%8, [0%~15%%;
H<3 H<3 B<3 H<e H<4 H<4

7.3.2 C.D AL RBRMR A EEREARH,BIBG T RS ZIEE, HREGRE, BB
HEERAT 8 mm i, MR+ ST ABEEER 70% . HFDF 8 mm,

7.3.3 AEEL RN AR E R RE RS RS RS REAA IR
SR | J i B I s A 5 1 B S T 5 £ MR 0 S B T 98

7.3.4 TFAIF RS RE AR . ‘

| e

&1

82

(7]

: v mmsn
E 1t A Bﬁﬂ-ﬁ&%mﬁﬁ%‘

a) ’Fﬂﬁﬁﬁ?ﬁ)ﬁ?l‘ﬁﬁ R.. 254{‘{ MPa ﬁ“%%ﬁﬁﬁ%ﬁ%ﬁ. 7
b) Cr-Mo ﬂV‘ﬁ%ﬂH%ﬁﬁ?’é%ﬁv :

o) FERHRHEEES;
& REEFRIOEHE;
) HALN AR
D ERES; o
© BEELAM SN 10 MR CREENEHENEBR .
ﬁ%ﬁﬁﬁ%iﬁ%&ﬂﬁ&*@ﬁ?o5mm%m&ﬁ&&$ﬁi$IMmm@%ﬁw%ﬂ
KRR R R I 1 105, :

7.4 RERE

7.4.1 YERSETREN,LEBELENAE 7.2 HHERNE.
7.4.2 BER—BAMEEREFEED 2 K. W 2 K BB AR E AN EA R IARE,
3R 48 VRS B 2 R 6 0 B AT A A% Y R BE A 304 .
7.4.3 T 358870 1R E BUL HUE 0T (T A IR BRI 4B DR B AR AL BT ME AT AL B
a) BEENNBEREELENRNES;
by Cr-Mo HHl &%
o) fRRAR;
& ERREEAE R BRI ES.

7.4.4 SPGB BEEMTERPRAE. K743 S EREBEREEES, MR ERT
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B MEEEEANTRAMEE O, 19 1/3, ARATF 13 mm i, TRBEHITHE R, B BHE.
HAERBGEHNES—BREERBRT 3 mm, AR ARE,

EF— R E R E R R RE NP EEERREZA.
7.4.5 AERHHEMERYABUTETS BEBLAFREAET FH QR B,

8 #H4rE

8.1 BRTETHNBEHERLE

8.1.1 WRAREBELH. UFETH O~ FEBEHEZ — AEBRELR 4 WEE TR
T I W4T 46 L R Ab IR S AT B IR B

a) BEFENRESREEENEOESR;

b)  EREEEBA AR R

o MR ESEWN REWEEXT 16 mm &,

& RN MEE LN B EREEKXT 100F;

e MEBRE.EASWN . MHNEREHERES .

£ 4 ABREGETHRRENER

# M W IEE & W RN RRARTER
32 9873 5 15
TR

BT B G A R , LB 12) BB R () =500[1—(R/ R)] / R
TR Sk R, L 12) B R =751 —(R/ R)] / R
ol

S— M B s mm;

R—— Y5 HEFE mm;

R,—— RIBRT & ¥ 2 (X FER B o0) »mm,

* MR T —100 T, HE T 675 TR, AP EBH AN 10%.

=
——— {0

8

B
1 - 111
AN J &&%
/\-/
R

B 12 SRR E A
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8. 1.2 APV RUIBET, AR HEAT o AR B, TS o AR T SR N 45 4 25 BRIY R TY S 2 5 AT R
AL T, W53 B AT A R I AL TR B R R A

8.1.3 ETHBRAMEITHWERBRAMNS, TSR 8. 11 3% BT KRB & FMERER.
8. 1.4 BHRIREMHEE TH RS RATRE , B EFRTHAE, SRR R ERE.
8.1.5  MxtAIGIEIE K TR PAL TR 1 AL AT R PR B RO BT TR AR SRATE (AL B BT
S BRRE -

8.2 REHLE(PWHT)

R R HT R TT M R e S A B AR S A R, Sownr) IR HH B R R T HATE
EabE,
8.2.1 MBEELEEMETIHMERE:
a) TSRS N W R
b)Y X Tt IRAE N A R IR AR s
o WTHAGHEEINERESABRERETERE;
& YRFEETAREEN.
—— R B e S R T A R R
—— B EER EH AR R AR AT B AR BT R R
——pa HE kAN, BUBE SR ST R IR R A A R TR
S e, L A B FURL S s X T GB 150, 3—2011 B 7-1g) B 45 # L
LR,
—— % F GB 150. 3—2011 it £ D B D. 12 b) iR AEr L R AN RE M A L EEORE;
— BT S R R BURER .
8.2.2 ARREZETHMGETHE&HEZ—F MRS RALE, 185 #8052 E TR R
HEIER ETAR E EE Ak, MHT B IR R, BRE R DL T B S 0 R B B Y O B
ol THREHRAESBNEREL.
8.2.2.1 BEELEENEGESHEE.

£5 BRITEFALENREELERE

. C OBREELEE
>32 mm
>38 mmCERTBI# 100 TR
07MnMoVR, 07MnNiVDR, 07MnNiMoDR, 12MnNiVR, | >32 mm

08MnNiMoVD,10Ni3MoVD >38 mmUERTH# 100 CRA L)

16MnDR,16MnD >25 mm
>20 mmCB TR EREF —30 THALBE R
EREEGHHRER T —30 CHEREHR)
>20 mm(BHREFMETF —45 CHMBER
EBEEGRIPRERT 45 CHREFH)
18MnMoNbR , 13MnNiMoR ,20MnMo, 20MnMoNb, 20MnNiMo FEEE

15CrMoR,  14CrlMoR. 12Cr2MolR, 12CrlIMoVR,

12Cr2Mol VR, 15C:Mo, 14CrlMo, 12CrZMol., 12CriMoV, | EREE
12Cr2Mo1V ,12Cr3Mol V., 1Cr5 Mo

B % .Q345R, Q370R . P265GH P355GH .16 Mn

20MnMoD

15MnNiDR, 15 MnNiNbDR ,09MnNiDR ,09MnNiD

S11306.511348 >10 mm
08Ni3DR ,08Ni3D 6399
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8.2.2.2 BEEEYAMNBHHERE.
8.2.2.3 MTHREBHEIMEITERFNRAIREN KEEAMES.
8.2.2.4 MMXFHERERAHHEN.
8.2.3 MTRMHHZEAREEL FAMBEERSERELERTRERLHE.
8.2.4 MFEa B RERIAER . R K K-S B RBERERHTRE B T O RE.
8.2.5 BRI ICMEBAEME, RKEAT RGN B -4k 2 (R B85 0 0 15 53 48 5K 7T R HEAT B 58,
8.2.6 BERLEER
8.2.6.1 {2 R AR AR B R E AL BT R S T
8.2.6.2 FEMEAMEYHITBEHLH,
8.2.6.3 MGCHBE(WONEE HBDRIRE MR AMEAE. 68 8 38R e B AR 5 TR
BRAMLE. '
8.2.6.4 BURJRSSALHAT AP RENAT ERESABMB S L, ETENERT, BHALER
P Py R B MR B R A R VF A B BGET . BBV IR, BB B K B R B
F 1500 mm, BLAT4PER 4 DL R BUR IR 15 06 . 0 JELBE B R BB R A B B LU B . R SRR MR A
&8.2.7 WHLE. ‘
8.2.6.5 B.C.D.EME#EEL R L 5 R & % Sk U R B A AR A BT AL,
B A RN B H A TR
a) RSB RIL P Swu B 50 mm R E DM
b) RBIRGESER DT 1 LA S B D 50 hm, HRW%‘!B?/J\fE, o
) 1%’%'ﬁrﬁi*ﬁﬁﬂj‘,}ﬁ%ﬁ@ﬁ%m&Wﬂ@ﬁﬁi@lﬁlﬁﬁu%ﬂﬂ%ﬁ’fﬁ%ﬁrwal%%;z:
L Sownr 8 50 mm,EXiﬂiEﬁd\{ﬁq :
E%#&&tﬂ%?ﬁmﬂmiﬁ@rﬁrﬁﬁfﬁiﬁ%}z% HEEEHRRERE, Ny AL, 6
ﬂuﬁlﬁéfﬁ’&?ﬁ@:& TR I ﬁﬁﬂniﬂﬁﬁﬁ%&m%ﬁlﬁsﬁ%ﬁ& o N PN AR SR
AR,
s 2.6.6 EM@&&%&&%&EL#%%EM m%ﬂ?ﬁﬁﬁﬁ:ﬁﬁ%&%ﬁﬂEEFﬁﬂﬁﬁE)ﬁEﬁﬁ
BR,
8.2.7' IBE R B
8.2.7.1 MENEESMMBE M BBENFSIMTNE:
a) JRAFHE R E RS R T 400 C;
by BHFHRE 400 C/E A K AR EE R E #5500/ 8 C/hy BAH I 220 T/h—
- ERFRIET 55 C/h; ]
o FHEH, MARKEE 4600 mm KEHNKBREFRERT 140 C;
4 KRB MARABRBRSREREZLERAERL 80 C;
e) FHERARBS R EHMARKR, BB RE TS
£ HIBRET 400 Ca, i X Fe iR 3 B R 1883 7 000/ 8ewir 'C/hy ERB#E T 280 °C/h, — M1
WTFAMETF 55°C/h;
g B HEL P EARBE T 400 TP TR ER LS KPS,
8.2.7.2 %f S11306.511348 $hEAHAHNMBFREHEL 8.2.7. 1 Mz, HAP . 0F DM g, Y4
BT 650 CHY L FREEEABRF 55 C/h, BIREMET 650 T, REHRHERER.

8.3 MEMHAFEERLE

TR 2R B R ST Y G B R TR AR 1 PR A B B AR R R VT SO R BT E
PACE T ZHT. S8 AR 5 A S RZETH) AP R,
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8.4 Hft#ibi@

24 B3R 464 3 AL TIOR8 48 b FLIR S — B, 5 T 5 2 o B AR LA B R A TR
A 75 0 R TR HEAT A AL

8.5 MMMGEH.ERIRELE

EHBRERGABERALE ARG ARGRE, NEALEMFRAENREEYREER,
BEMRH TR XA ERETHAEE BT ERYE SR,

9 RffSEK

0.1 FREERE
9.1.1 BEFRERASRY

9. 1. 1.1 AREUTRMZ —0 . A RS REEL AR, BUE & 2 7 BB SR
a) BEHENARERFEEFNTNAR
b) ﬁﬂﬁ?‘ﬁﬁﬁ?&g R. 22540 MPa EQEA@%%‘%:'
o {RBAR .
& wEERP, ﬁﬁﬂ&bﬂ&#ﬁ%ﬁﬁﬂﬂ%ﬁﬁﬂﬁﬁﬁ_
e) &’rf)‘(#%ﬁ%ﬁﬂ%ﬁ%ﬁ&ﬁ#%@%u -
9.1.1.2 ﬁﬁ@#iﬂ%ﬁwﬁ&ﬁ% LS, B?ﬁﬁ%&%& :
AR g

9.1.2 ﬁ]ﬁ?nnﬁ&ﬁ#?ﬁ#ﬂi* ) ‘

9.1.2.1 FRIBREREN %Eﬁhﬂﬁﬁﬁﬂ@ﬁﬁ%f”%ﬁwﬁﬂﬁﬁ 3
9.1.2.2 RHRIRASHSEHM. B 55 RA R R B, RS A ] L P 0 A
R,

9.1.2.3 EMHR mﬁ@)&ﬁéﬁ%%ﬂ@kﬁi KR SiERA SRR AN SR 'iﬂ%li(@%ﬁﬁﬁ&ﬁz
5 B P B e ) B T AL TSR (0 B0 IR — I 2 B B A AT S AL B, T BT R IR B AR TE
RUOERESEBERAN T LETRLEE.

9.1.2.4 RAMRTMRRMEIUE NB/T 47016 SHE . FHA M RBER, AR A LF IR
it TR

9.1.3 ERRBERE

9.1.3.1 RBERKE 5 EER NB/T 47016 MEH XHERET.

9.1.3.2  MHEHFTRE M A IR B BIIAR AR A S MUE B A R TR R E
o HA L RERGSABREURER B GB/T 21433 MEHT.

9.1.3.3 XFREAS. BAEMNESNS WERBNCEEESRABEMKX, I NB/T 47016 fiik
AR R R M BT R R

9.1.3.4 BBHNE LRAREHQIBES R b H 8 A HER I HRESANT 31,
9.1.3.5 MRXMIFELFAMENRIE R, i NB/T 47016 WERRBHTREE. WRRERD
AR E R, R TR E BB H R &,

%ﬁ%%@%ﬁﬁﬂﬁ A %EE&%%T&F
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9.2 BHHBLEBRHE
9.2.1 #HESHBLERERNE

9.2.1.1 AMEDUTHRMEZ—F, B &80 840 Bl i
O SERFHEAACERE SHE AL ERE B AR B RPERET fR AL
by R R F R A ISR R Sy R BRI
O RRERBRBHBETE, G R EET AR E LR .

9.2.2 HEBSMALBRAESHHENER

9.2.2.1 HH S BRI B -5 BE A Y AT R4l 38 X4 Tk R B L R B A A R A S BORE
9.2.2.2 WEWRTTSE NB/T 47016 MERFE . B PE IR TR it 1 0 sk
1A~ wdidEe 3 4>

9.2.3 WHRRESNE

HAE MR, % B A e R R 4 B4 GB/T 228.GB/T 232 M GB/T 229 MM & # 1T, H %
GB 150. 2 Mg XHEREFER. YRFIFEHERIBHRLERN, AFEHRERTER. WL
gk RAERBTR WA BT R SRR A& # .

9.3 B HERELLIER

9.3.1 A% BRBEELETHHEEERLTIIHAE.

9.3.2 WIEFRIRA MR, B S A BAM AL HRANS A RREERE . R4 UEBHR
SRRl AR EERG R ST R,

9.3.3 MOEFRBMFA RS HE BRERR TR SERIFERTITIFER.

9.4 HigER#E

9.4. 1 BESRHTE fh ik BE A IO #O A BR R B R TR L B R B SO R RE A R DR BRI IR i A 5
TRESTE.

9.4.2 BEFRH MR, BESHMIEFE FHERBE RN S RA BRI HTRR
5%, SRAKANBENNAEHRARS HRFES MRAKER T AR ETZHRERE.

9.5 AHHERe

M4 gte 5 [R) B SR o 48 7 O AR R A B b A B 3R A B ZE R R AR I R BT A A
[
10 TN

10.1 FTRWWHFEWIEE

10011 ASAYAT Sk B 2R AT R B R W L B R A AR A S I 2 B R (TOFD) VTR
e B S A S R R DT B Bk v B A R M A R

10.1.2 2R AR TTIE b B oo 52 56 o RS P AL I B » R 7 244 3R 0 20 A 00 7 A 2 o 7 T AR
o B R B A
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10. 1.3 SRBETERTR I 2 8547 He B S F0 T 2 40 S0 R P REMHI I
0.2 TR R R

10.2.1 ASSEUREEEL NEBRR THRE SR ERKRE ARG, BT LRGN,

10.2.2  Phiest skl HE R G HT LA .

10.2.3 ARSI B A (0 12Cr2Mol RO B 34 A 7E R $ 58 AR 24 b J5 AT BB, 5 B
SR 1 B9 BF % (i :07MnNiVDR) 7 24 78 # 4k B 3 M — R R A I

10.2.4 FRAESLAISRE TRRIE R, 22540 MPa R A& & WA A8, £t KRR B0 Y Rk
TRE TR .

10.3 HEB=ER
10.3.1 £#100%) H&HBERD

MBS T &2 — WA RZETA . B RBEOT CHHE M, A A 200 B RBHREX,
HITLBPHEREFEN:
a) WItEAKFRET 1.6 MPa f55 I R A2
b RASKERKBALTHERBNER;
o) BEELRELONER:
d FREEEERREHTATRENESR;
e) BEBSHAIMERRELENRMAR;
D FEERT 40 CHREFEEELBEERT 25 mm REEH;
g BEERRER. BHEEMN.Q345R.Q370R R EEEE M REZELEEXT 30 mm #;
h) 18MnMoNbR,13MnNiMoR,12MnNiVR K HEZS4 R EEELEE KT 20 mm &;
i) 15CrMoR.14Crl1MoR ,08NiSDR B RA- R B AR EN R KR ERGFWRERLERERT
16 mm &;
D BERBREH. M Cr-Mo KA SMHAER:
k> ARMESIBIIEE T HRAE R. 22540 MPa (1R A &MBIA
D EREIEM 100 %R0 AR .
. EREBEHAHER DN2250 mm MBEESRTHEEL BESHREINEELNRMERS A%XMB
KRBEELHR.

10.3.2 ERHKuESR

B 10.3. 1 MELUSMOA S, RINE A KR BRESELFTRBALIBARN. 0N FEE
WS HHE, B A ERARRUKERESTEREELREN 0 MEREFBENKE
RESTFHRBEELKER 20%, BHRB/ADT 250 mm,

T &) ~e) AL, HR4E 2 BRALAL 100 Y64, Horp 2) . b) L o) ¥ 7 J 5 4 38 SUBR L A9 MW < RS 7T 3
ARBBPKEZA.

a) RHRERELEE L LA D ek

b)Y  FLEERNRE R AR PSR BT R Sk

o XFHE GB150.3—2011 F 6. 1. 3 RBITHBBE, AFA P L BEBHRAWRERE

ETFFILEZMTEE A REEL;

& HARBESEE S E L REEOBEE L

o) RENRHHARER DNZ250 mm WA SHENEEL BT SR IS 2o EEL.

. RASMERIE, SR ERESSWRBNEAR. AR EASE—SRNTHSRALBISASE
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o BB B ELOBIREE . B RIFe, R 1009 W BB RN,
10.3.3 AFER DN<250 mm BT SBE M BEL BB 55 T 2 0 B 3k i 2R i it
CHHE .
10.3.4 X8 ARSHT 800 mm K @& 55 53k 59 85 — I8 FF 17 B P45 4% L 245 B A S B0 B T
BxfEEEL, B RBHTH AR B AR, A SRR EERESEEPRTE.

10,4 RE&EWM

AFETFHFMZ -0 EESL  FREERE T, N EREHTRE R SR .

a) 10.3.1 PRIRE LM AB.C.D.EREHEL BB ESHRANER, REMRHZ
FRERAE M ERRE ; -

by JUR 10.3.1 % ). JO %% Fi C.D.E 248,

o) BFGEEEL AR B SRR R TR R SRR R

d) MM EEKT 20mm KEEEBREHR . BEK- ﬁﬁ%ﬂ?‘%%ﬂ?%ﬁ‘]ﬁﬁﬁﬁi&%%y

o BEEE

D HEEERMERBERL;

g) FREHRERE T BE R.>>540 MPa E‘J{%Aﬁﬂ& Cr Mo ﬁAﬁﬁﬂﬁ%B‘Jﬁ%%ﬂ*Eﬁ%ﬁ&b
R, fR*ﬂﬁﬁ‘*ﬁﬁ&b%%‘Hﬁﬁfﬂ: T
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