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BEZ GO H5EZGOBMEIFEEM G MMM E 5 WE, LY E 6 W8 o B2 5 W
B IML G R
3.2
NEBEESWNE clad steel pipe
W¥REZGOH5EEGDMEEMEUE ST ESNE . XRIG e E G WE .
3.3
HEE(EE) base metal(backing pipe)
AR R A NE UM REZ R ANZ &R )ZE (B .
3.4
£E cladding/lined metal
5k A BT AR i, AT R O kS L AR SR N Z SR AR E .
. ERRAREGHE) 5 MEZ .6 MK,
3.5
#2 lined layer
#%E  liner pipe
WERR)Z (B (3O N RTIF EHE M EMNEZE 3.4,
3.6
ZE clad cladding;cladding layer
BAERE)R R GO W RMIHH AN —RNEIR G4,
3.7
#H#ZEHE mechanical connection
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&% pipe ends
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Y B
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4 HAZ EZ i X (heat-affected zone)
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7 SAWH 2 e 18 545 322 (submerged arc helical welding)
8 SAWL L2 R 3 (submerged arc longitudinal welding)
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8.3 IEifee

8.3.1

ER

D A/NTF 50 mm MTREESWNEM D A/NT 50 mm BAKT 219.1 mm BIEEE & W& N 47
JER AR . IR B K EAR/NTF 63.5 mm 098 BECE AE W47 AR Z 8], KR 48 CUnAE ) N AT 8 A T
] 90 B . WA ESWMEHITUUTE — LR, NEE A NE T U TR AR,
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S IE IR . R TR R PR ) BE B H R Y N AR R T LA R i G R N SR A

MEEMEZHE (N ESWERRID . H AR,
1.09¢

EavL L

H—— PP 8] 4 B B L FALA ) 222K (mm)

B0 SRR (A TR ) IS . Ak 2 T B2 R A R B A RE NG . R TR R e

N7 B R MR AR B LA .

8.3.2 IRETH

8.3.2.1

R A G A (38 IS0 5 49 A8 B R A e D7 il i HLAMEB R T 219.1 mom 1952 4 8045 1 47

PREEES M . 25 R A e 4 1062 T U e i) 1 CRE b S I A R AR, L O B B2 L AR B A v
LBk, WHEAEZ BN 2 180°, B HARN A KR T BBEE R 8 4%, Horh — A O R EEIE T 2 i, o5 — 4

AL TS

a)
b)
c)

d
8.3.2.2

TS . RS AT A AR MLE

TURE AN 58 42 W 2R 5

URE AR SE S JE bR K B A 3 mm A9 RS R A IR

B )Z PG R XA S 2 BN K G 3 mm ) RS BB G BE IR 10 06 i 280 Ek
¥

I A B R L 2 BN T 6 mm (R EURIZE & 280, N AR Ry IS4
e ANT 10 mm F AR 2 A0SR AR I 125 A T R A R D 2 i 2

180°, 25 M H AN 40 mm. iR JF M IF &S T HE .

a)
b)
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BURE AN L 58 4= BT 2 5

BURE AR5 10 AR A B A KR BEER T 3 mm BT R 5

TR A AR (4 T 11 Sl B I B2 T AN o Bl R S L i Rt P 0 R 5 R A Ak T 1T B B
KERMITFA

8.4 REHVIZERREE

8.4.1
a)
b)

8.4.2

PN S 52 A AR ST B D04 5 R LR PR

1 S ——F w85 145 & 58 FE N A/NF 0.3 MPa;
Il g — 5L 59 V) 2% & 5% B W AS/NF 0.5 MPa,

5 TR o R T W 28 2 ARG L PN Ak S A ST B L) 4G s R A T i

8.4.3 XfTF D=600 mm BN E ABE 24 F 1 55 U145 A 5 B e LU R s nT R AR Ay R AR
8.4.4 PN AN M BT U145 A5 BN AN T 140 MPa,

8.5 HERENA

8.5.1

PN B2 A R e A T I g A AR A T 5 D10 285 4 o R S N, AR TV T S AR P
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a) | H—BRAREN I WA /NT 20 MPa;

by I Z—5R AR 1 i A/NF 30 MPa,
8.5.2 MG IRl A 1 W A2 BT SF LT, R A2 G AN A SR T AR A N g g AR BT 5 U0 45 A o R IR
BF, B A R 4% 1 gl .

8.6 Tk

8.6.1 AMRIHTHE HENR, QMBET N HNE, HESF P EW, T A KHEKEE TN ESWHE
A PEFT 5 R IR,
8.6.2 MR E 1A —0.08 MPaCHHIXS JE F1) AR B 55 & 30 min. i 565 w8 N JCE #h L 58 G Bl .

8.7 WE

8.7.1 B A AT WOT AR . T AR E A B A C BT R R R PR AT W
8.7.2 T i Mo A i R AR A % i T SRS AL T B 09 52 A N A R R R B SR A R RILE .
8.7.3 WEILE L AT & FIIME .
a) DEAEHREGE MEHENNEZENE KRB IZAXOHE. R RKRE N
5.0 MPa, FaJEBF BRI A/NT 10 s, w5 fe b . BT G N A R BLE T 5B 2 A2 08 .
2Rt
D

p= e (2)

A
P —— RIS S, B R IR (MPa) A& 2 A FE R 0.5 MPa;
R — FRVF 0 77, 56 J2 00 %2 Jt ARG 2 B 60 %, B S IR A (MPa)
by RLHA Jy v i 0 2 A A S ) AR AR A KGR R e Ty i 2 CED AT AR HE RS R
FE L TR I R 7 B UL 2 ) RE TR R R A i IR 5
FE - M IR B R AT AR T A b IR L IR R 0 U A A R R R S R e
8.8 iRk RIFEOMEE
8.8.1 Himkwt
8.8.1.1 A& AW 1M A bt Sk, SR FH W &30 o 2% i v R 322 2 15 12 300 47 80 00 Ak B L 36 300 v B N K T R AR
BT 1/2, T Ak A8 St S I T 900 Al A 45 i 23 B S A m] R R AT BRI . A s A0 2 5 N A R T A 5
5 W) A8 N A AR 5 4 i T R L J2 A 3% T A
8.8.1.2 LI NATE AHE L m N T2 542 E R R Z N EmERE)Z .
8.8.1.3 HfMEAYIEAE N #¢ 8.9.1 BN E HEAT LA I
8.8.1.4 MESERL,MEIEBZENA/NTF 2 BV HEEER K ENA/NT 2, EA/NF 30 mm, #HEZH0T

SV B AR T 5 R IO 0 0 A 8.3 R 8. 11 AT RN S U Y BILE
8.8.1.5 NI & AL A AS iy Sk IO V- 3 28 0% » 22 A U7 BIVR 5 T HEAT N T MRECEUN TR 5L AT

8.8.2 MM EMItaE

8.8.2.1 K FHMLMLIZE B2 B i FH B9 45 28 L 45 A B 5% C AR ZE .
8.8.2.2 MU 422 A0 22 1 Td JE bk e A A B AN B3 0.3 mg/L,

8.8.3 WHIEINIEARE
AR MPLBRIE 12 52 5 A AF R AT v AR PR . IR 25 RS L A A T AT T R L 1K
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JE71709 2.5 MPa, B2 JERFE] 5 10 min, 156008 72 op oA B B B 5 TR )5 I T = S A M 58
PF . B A4 1 S S A8 BRAS (i 11 4 e P AL L R JC AR TR I TR MR B3 S i LR B

8.9 Lt
8.9.1 MHAEANE

8.9.1.1 I HE AR KR 4 LA K vty 1T w3 TG R AT H RS DU L - He GB/T 42677 (R E HEAT (4
R, 55 0 SRl P2 1.

8.9.1.2  MEAR By A v 7 AT R 7RG I Oy X BR R A2 )2 0 B B HEAT A, R R AEAE A 6.4 mm AR
SEABRR . BT AEPER HEC 1 AR, LR A T S BT 10 ffﬁ%ﬂl%fﬂ’] 20 MR A A 45 il L
T ARHEATARSIN . A R A ol B D00 B S A 5 1 O A R AR A I L M AR 20 MR A ER A T K B
i B AT AR 77 1 20 AR AL ZEAR A I

3

7

8.9.2 NEEAWE

8.9.2.1 TGN N 7E At A F b BRI AR 5 HEAT L E AT FE Y] Sk P um AT HEA T
8.9.2.2  NBIAR AT A N A I SR SR 2 miRE P R AT R A ARSI L A I vk AR WSS O A A DA R RLE

a) ST GB/T 40385 8 GB/T 40791 WL E #E4T , KGR R B % 9N A 9%,

b) EAERIE GB/T 5777 B HLE #E4T , UL 52N U4 8i4% GB/T 42664 1Y HL & 17, T W 55

%k U4 % U3H;

o) GAETE WUy W RS 0 o ) At A I v RN 5 WA A T R
8.9.2.3  WNEIMEHEA G KA SR FH M R R I IS A DU RN 4% GB/T 42662 A #0 E Ko DU K2 4€ 1) 50 mm X
S 1) A 25 G R I X R A R T AL SR
8.9.2.4 MEMRE BLOHBE IR A NEE G N GB/T 20490 MHLEX K2 5B )Z M RE G
Bl R HHEAT RGN , R A A AT DX RS W S G U2, AR IR AL I S gl U3,
8.9.2.5 SR A I T A A I B, A T AEBER F I 1 AR, DA K AR 7R T PR AL S B ET 10 AR AR I Y 20 AR
A AT L AR BEATRGI AN R AR BRI U BE S A 7 0 5 A AN A B AR T, L E G S 20 )
ARG IR R BB A HT A 7 Y 20 AR B AR AR
8.9.2.6 i i HE AT VAR IS 5 MU P A I, AN W AFAE AL RE AT 6.4 mm IR B

8.10 DAEZRLMRE

Bk KK B 2 A WA LSS DAL 2 RN AT & GB/T 17219 MHLAE .
8.11 RERE
8.11.1 REERRX

AR Y AN R DG AR T B RS A HL O AR I b o A TR R 1
*FTWH%E’JEMH@T i 2% A 0 TR KT B KL A IR T OK B AR K9S R K AR K HEK T A

B LARORA T AR ik 2890 R S IR 0 5 B L Ju VR A TR JEE AN I B TR il 22 19 2 lORR A M1
iﬁEﬂ#ﬁkAﬁEo A 3% v R N R 9 O AT A Ly SR

@) WRIEART /8, HAT R e /N SR VR BE IS (4 i K, 0 Al 42 32 Bk K5

by RIEER T ¢,/8, HAR R B/ Fu VR BE JE 9 ok X, 46 8% 15 R B DT BR: 5

o) FATEE RN T d /N SR VR RE TR SR TR R R L DTBR
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8.11.2

8.11.2.1

8.11.2.1.

a)
b)

)

FAEAWG AEMNIENNEESNE
g ]
1 HEEWHNAFEUTFELK,
WEARAKT 0.4 mm Aif W CREZERKE),
YRF“F?C? 0.4 mm HAKTF 0.8 mm H 7] B3 2 LR Z& 40 09 vl 204
Ai/l\{%fy?ﬁj(? 0.1¢4;
— £ 300 mm KEFEREEE b, RN EZ TR,
AT b) H A S ALk B L R AT D R el R A R,

8.11.2.1.2  BIJZ Wi N AT B8 J 5 468 S Aok 2 SR AN 7 £ 5 e 52 22 R R Rk o A8 s Ak 7 [0 9 ok 98

8.11.2.2

MR {5

H IR 0 I A 70 S B DD B3R < 16 D T LRSS R Y 10 06 e 2 e s R 5 /6 A TR PG R Y MR A T R A

8.11.2.3

M i kIR 4

BRIL SAWH A5 952 5 B b AR DA Al 3k IR 4 . DL SAWH A2 952 & #9481 A9 9 4k
G 5 IR T Y 3 AR S AT 94 B WA/ T 150 mm

8.11.2.4

RERTS

DL SAW Az 7= i N 2 A N IR Ay T IR R 3 IR AE .

K3 SAW RIFIRESS

B oK

b
i
—1%

PAMRSEAR B AR E A

>
=
>
S

<13 <3.5 <3.5 <0.5 <3.5
>13 <3.5 <4.5 <0.5 <4.5

8.11.3 #&RPEALIE
BREEFEaT EAb PR .

a)
b)
c)

d

B RS N HEAT KRS AE AN SR A1 l‘fjﬁ/@%):ﬁﬁﬁ/ﬁ*m*ﬁ%ﬂm,
ST WU U R S R SR B BRE FTHEAT 1 KGR IR B B AE VT B A% R B R T 22 64T
A8 i 1) R % N N AT AR S R ”’r‘iﬁﬁlﬁ}iﬂﬁjﬁ:{ 1 iR MR T2 R 3% NB/T 47014 #47
SR T2

DIBR A%

8.11.4 SMNBARE

R 5 B MG X0 bR IR A W p i U, 52 5 B A SR T T AT AR . AT JE K
AL U5 PP R0 A
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8.12.1 4ME BERATFRE
8.12.1.1 HEAMEMAFRIME (D) Je SLVF R 22 RT3 4 WRLRE .
x4 EEWNENATMIMNERAFRE
b oV 2
mm
DN m B A1 P
1 %% Il %% T A s R AENE | KHEAWE SRS AN

15 21.3 —

20 26.9 —

25 33.7 — oy +0.5 o +0.5
32 42.4 —

40 48.3 45

50 60.3 57

65 76.1 73

80 88.9 89

+0.75%D ol

100 114.3 108 ‘

125 139.7 133

150 168.3(165.1%) 159

200 219.1 219

250 273.0 273

300 323.9 325

350 355.6 377 oD i;o.js%Dﬂ‘z 10.5%D ® 1.6,
400 406.4 426 S Tﬁéﬁf P UM
450 457 480

500 508 530

600 610 630

700 711 720

800 813 820

900 914 920 +0.5%D 1§

+1%D +4.0. & +2.0 +1.6

1000 1016 1020 B /M E
1 200 1219 1220
1 400 1422 1420
1 600 1626 1620

1 800 1829 1820 MRS XLTT U R B
2 000 2 032 2 020

“ D 24 165.1 mm Wi T 1A e LD L 5 v R o e R AT I B e
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8.12.1.2  AFRSFARKTF DN200 Hf o 4% FHHLAK % 42 i B R FH2& 4 b T R 501 AME L 24 2R FH A 34 42
JAEECR I 4 T RANWIME A FRRSHRF DN200 B BER R 4 LRI SME .

8.12.1.3 &ML XU Uri , I 7E A TRl v ], nT AR 3 4 B2 DIAMAFRAME I B AN .

8.12.1.4 S ANE M EEEALVHR2ZE N AT &3 5 MHLE .

x5 BEARTRE

B Ry 22k
RE JE i JEL
R+ SOV 22 Rt FeF 22
5 ; 5
+0.6
=40 —0.5 +1
— <0.4
>4.0~ +15%¢ —0.05
TR <25.0 —10%¢
HME , . . . N
FAF AR +3.7 410 %, BB R (H .
>25.0 G 2. —3 8 —10%¢, >0.4~1.5 o1
b —0.
! e SN ACRIR D) e
<5.0 +0.5
) >5.0~ c
MRS +10%: >1.5 e
é%{‘l‘_ﬁfpa <15.0 77.5%&
>=15.0 +1.5

S CUNRTEE SRR
SR S 0 B A0 B (R0 2.

8.12.1.5 W T 4 /K HEZK KA TR B 5 /K R BT 3 A i 226 LA P BB 3 4 1% 52 4 00 A B JRE IV A°F 5 R S
D B RLE .

8.12.2 AEE

8.12.2.1 HAEMWEMAREN AKTF 1.5%D, HAKF 10 mm, D/t=758 D=1 016 mm &S
B RS TR B v 5 U 0

8.12.2.2 M HHE R AR EmN AR ARENAKF 1%D, HRKF 5.0 mm., D/t=
75 3 D=1 016 mm MY G40, HA o P9 A2 A 181 i (555 X0 B i e o2

8.12.2.3 S AHIE N K A AN B CR D A KT 0.5% D HAKT 4.0 mm.,

8.12.3 ZTHE

8.12.3.1 EAMEM LI N AKTKEM 0.15%.,

8.12.3.2 MRIET Jr EoR &ML XUy Wi e A A Hp v B v B A S i B R A
8.12.4 KE

8.12.4.1 EAWMEMEHKE N 3 000 mm~12 000 mm,

8.12.4.2 MRUET e &, 2MEFHmXH T IFEA T ER 2 S NE T E RKERZR, & RKE
EEFKELEN, HEEERKE RN 6 000 mm.9 000 mm 3% 12 000 mm. & N K £ 2
Y mm,
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8.12.4.3 METH HFHE &MU T X I EA T E, 258 T HAb KRR,
8.12.5 Eim
8.12.5.1 &%}

026 A A i L T e T UL WA (o) OR BRIULE D RIAF A £ 6 MRHLE .

FREIF S A5 U .

1 — 5
2 —")Z;
3 —— 45 U 1A
e VIEER
B1 IRTEE
z6 &
VIFS O]
DN
mm
<65 <0.8
>65~150 <1.0
>>150~300 <1.6
=>300~800 <2.0
=800 <3.0
8.12.5.2 #HO

BE R B AMEIN,D=>60.3 mm HUBEEFXFENESWE NI T O OSERLE 2) .3
FUTATAA BE (o) W R 30°~35° Bliii ST W 1.6 mm=£0.8 mm,
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o i

A S| Sy K |

| N

RS MAF 5 Uil . b5 75 FAF5 B .

1 —3E; 1 —JE4

2 —HE;

3 —HP IR AR 4R 44—

4 —Hli

.
) WEAHENHAHEGNE b HNEEANERNHLEENNHESNE
B2 HORE

8.12.5.3 JRIEE AW AYE b N AR GE N BE S, IR A S A KT 0.5 mm , H A2 0 i & il Mk B

8.126 EHE

8.12.6.1 B AMEIHLPRE mAH, Wl HIE T m 8T,
8.12.6.2 EAMEMIBLEEIEANXCITE HEEREL T HHE.

W = ty(D —1ty,) t.(D—2t, —t.) p. «~(3)
1 OOO[ 1 b/ Ob + 1 1% ]
A
W —E25WNE RN KIS E R, BT sk (kg/m);
n —3.141 6;
oy — EEMWERLIZNE R, AT 8 oK (kg/dm®)
o — BAEMEEZHE AL T w837 7 oK (kg/dm?)
*F7 HEMMNEBESHNZE
g —Hr (o) g —%r (o)
F5 WA/ , 5 WA/ ,
e - kg/dm’ e - ke/dm’
WRW ARG &M . .
1 — 7.85 7 S32168 06Cr18NillTi 7.93
EEM
2 S30403 022Cr19Nilo 7.93 8 S34778 06Cr18Nil1Nb 8.03
3 S30408 06Cr19Nil0o 7.93 9 S22253 022Cr22Ni5Mo3N 7.80
4 S31008 06Cr25Ni20 7.98 10 S25073 022Cr25Ni7Mo4N 7.80
5 S31603 022Cr17Nil2Mo2 7.98 11 HO06625 NS3306 8.44
6 S31608 06Cr17Nil2Mo2 7.98 12 H08825 NS1402 8.14
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8.12.6.3 LIHip H =3I
+7.5%,

Py

SN B SRR S S Y B S PR S R R SRR N 22 N

8.13 MtANER
Il 3t 7 90 R AR U I S A A TE S AR I AT A M A RORLE

9 WHBHIE

9.1 HERH

AN B E AL 22 B4 4 B 0 BURE S S GB/T 20066 (4 #80) . k2% 5% 4 43 A 8 4 3 <7
GB/T 4336. GB/T 11170.GB/T 20123 .GB/T 20124 .GB/T 20125 ¥ H:Ath 3@ FH J5 3: 0y HL 5 L A 3% 0 g
ST ILAT AN 2 AT AR R AE

9.2 Hifm

9.2.1 AMEA/NT 219.1 mm B AP A AT (i 56 T AR i s 1 U L A RS R LG 1] e
Dy Y 5 5 T ACIBUR () IR . SR AT SAWLL A1 e BELAR A 2 B0 A A A L e U BV A 52 5 A LR
5% 180° Ao B UG SR ) SAWH Y5 & A A8 IR A iR B 76 52 5 A8 B RE MR i A g = /0 1/4 DR
Vi AP SR fo A AR A AR AR b T TR AR AR ELAR SR A TR A R ]

9.2.2 AME/INT 219.1 mm B S5 HAE A PR BN RO 1] G0 | ok 4% (00 P A9 A8 AT O 1 A
9.2.3 A G B AR AR R BRI il AE S A AT HEAT

9.3 FHEHRE
W B0 P9 A0 3R TR AE TS 20 PR A AR LA £ 2 I SR A 3 5 I R A i L AT
9.4 RTIMNEMEE

A WEME MR R ST AME AR R R AR R AR R R T4 R T JEAS G 2 A s FF
AR TSR E R E, N EANENEREEELGRNE, Bl GNESWNE L2
B R B N R 8.12.1 IALAE .

9.5 EEFZEMIRBEAE
S5 AR R B0 T A% BURE T 1 AR T TR AT R 8 IR .
*8 EAWNERRUIBEMEERZ XBAE IEYHERKES X

75 stk K 56 31 H HORE B HORE Ty 7 N STRES W | s
N
K | Ko
1 8.1 k2% B 4y 14/ 9.1 9.1 < J
9.2,
2 8.2 EA i 1A4/4it GB/T 228.1 N N
GB/T 2975

X 9.2, GB/T 2651,

3 8.2 S L fip 1A /4t o o N v
GB/T 2651 GB/T 16957
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*8 EGWNERIEMBEMEBEAZ. KXEFE . NEHERLIESHE (20
= P 561 H Ok B HURE 7k NSRS TRk
ZIN
4 8.3.1 JE i 14 /4t GB/T 246 8.3.1.GB/T 246 N N
LG8 RN T 2 3k M 4% 8.3.2.GB/T 2653,
5 8.3.2 i) GB/T 2653
FrAES #1424 /8 / 7 GB/T 16957 ol v
6 AN 14 5% E 5% E
g P N5 A N &R Fff 5% Fff 5% N J
' 25 Ao e " y . .
7 NHEE G WE 14-/41t GB/T 6396 GB/T 6396 J N
8 8.5 FRAY RN 1 A-/4i B % F [} 5% F N N
9 8.6 s 1/t — 8.6 J N
10 8.7 WE ZBAR — GB/T 241 N/ J
2 P 180 R T A =X
11 8.8.2 2 O S b 1k B s% G Fff 5% G — N
ke sk
FE PRI Sk mh A 5
12 8.8.3 ¥ I R e f % H ff 5% H N
¥ e Kot 9K ¢ ¢
13 B K BAR — GB/T 42677 J N/
GB/T 42664 8%
14 jiich=R ol 8.9.1.2 1 8.9.2.5 — N N
8.9 GB/T 20490
. GB/T 40385 5,
15 S £ A 8.9.2.5 NG N
GB/T 40791
16 8.10 A= 2 4 RE e 78 K 46 LR GB/T 17219 GB/T 17219 — J

VRN R ORI AT R R BT E

10 @M

10.1

S A AR BRGSO R TR 6 R R R 6 G 8 SIS R IBURE B AT B 3R 8 I RLRE .

10.2 44t

KGR

A M BT R A A, RN 6] ZH A S TR 2 RS T KA R[] — ] 3 A A
B LAWNEEME AN, S WA B N A B DU UE
a) D<{168.3 mm,1 000 4R ;
b) 168.3 mm<<D<<377 mm,500 R ;
¢) D>377 mm,200 R,

10.3 HI #%
W R 6 N A T R R R WS T R AT, R TI H N AT A R S IHLE .
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10.4 BIKXELIE

10.4.1 A T IIE L Z — W], 1 kA7 R A 49
a) T O S T I
b) R BB R AR R R S e 1 RE S I
o) PEEMEE AR KR AR
&) IEHE R AR,
10.4.2 AR AR 50 A9 300 N AE A 30 5 A i BE LA B, A8 RS 0 A 3 I H AT SR 8 I RLE .
10.4.3 WX I A E T H A S S, TBROUF XA GRIE T ER. #EREDHAG
A& DU H) s AL AR 90 A B A

10.5 S0 E M0

A BAE BY A2 58 RN ) SE LY 4 A GB/T 2102 BYBLAE .

11 RE. S PEMREIEMRASB

1.1 BRE

82 BB B b R B Sk RN T 200 mom A FF R SR BB 88 B BT B AR O kAR R A A A R
MR . PR NSRRI NE .

a) G ARERRE AR

b)Y ARG (R SR A BERIT AT 0™ b N AEAS SO 45 5 BB SR AT

o HEWNE KBNS

& FEEM RS/ R MRS B g B S

e)  JUSFHLAS : S FRAME (3 DND X RE JEL (56 2N FRBEE S+ B 2 N FRBEJED) L L 2K

D g T RO 2

g) BHEHIS.

11.2 g%
BEMEMAEENAF S GB/T 2102 HLE .
11.3 7

S IWAT I A2 AN N5 77 o S A B b R M o R e AR P AR TR AN - e A B A ) 3
I A (A0 s 5 L A S 1 4 ) ik

11.4 REIERAE

EEWER R EIEH BN FE GB/T 2102 FIHLE .
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M X A
(BB

i AHRXASHE AAER L IEERESHERNMMERK

Al #HIEITE

AT ARG PN RTINS FH WA | 0 L Bl ok T PR AR O o 2 BRI R IS AR e T B S I SR
MiE#E] GB/T 8923.1—2011 rr Sa2.5 8% F1 &4k sk,

A12 REREMLY &

A12.0 BRERIM A ME BB ERFNA R 1.5%, BRIFIZIEE %R E R G R KT 1E k%
I IED K el B L g Ak
A1.2.2 UISRIR BEAT FRAL BR S 25 R ) b B v R A B v AR B A O A U R P A R A A
1 32 3 A v E AR AR I AR 1 R 5 AV E R B0 Y AR T BT P A I N AR BN . FERA AR W
i 3 R B B BB R N A I 200,
A1.23 BRERPHAMNE, RSP 1R S, NRHAKADITRE.

| D.— D, |

S, = D X 100 % (A1)
A
D, — B/ RIEIME BB 2K (mm) ;
D, — B/ RERI R IME BB 2K (mm) ;
| D,— D, | —4M&2Z 4 3T, 247 8 22K (mm) ,
A2 HAREXR
A2.1 wEH

A21.1 EEWNENEZNE GB/T 9711 #4178 R4 HAZ M & thi% s v Algk O oh i il . bR
A FH HAE GBI ERN A 0 C,

A2.1.2 BRI RST spE I EE & (—H = AR D AN TR AL FIESANNE. T—
AR A ph IR S5 AN TR AL PRSI AIME.

A EEMBHAEREEEER

A BB WO R /M
R 3 KV
D<530 530<<D<762 762<<D<<920 920<CD<.1 220 |1 220<<D<<1422| D>1 422
<415 27(20) 27(20) 40(30) 40(30) 40(30) 40(30)
>415~450 27(20) 27(20) 40(30) 40(30) 54(40) 54(40)
>450~485 27(20) 27(20) 40(30) 40(30) 54(40) 68(50)
>485~555 40(30) 40(30) 40(30) 40(30) 54(40) 68(50)
>555~625 40(30) 40(30) 40(30) 40(30) 54(40) 81(60)
=>625~690 40(30) 40(30) 54(40) 54(40) 68(50) 95(70)
>690~830 40(30) 40(30) 54(40) 68(50) 81(60) 108(80)
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A.2.1.3  FEAEIREE K HAZ B4 RT ohds WS g B (— 20 = AR I 7 398D 2 i 2 DL B%E

a) JEAREEE A KT 555 MPa H D<T1 422 mm 3£, A/NTF 27 15

b) D=1422 mm AYEEAE . R/NT 40 J;

o) JEMREEE KT 555 MPa 3 . A/NF 40 ],
A2.1.4 R/ RS IREE B /N RT3 o W S0 RE o 28R (B (— 20 =AM S 348D I Dy 4 RO i
B R AE B e LR AL2 iy s il R 8 RS R B B RARIEM 1 T,

® A2 NRSFIRE SRR R R

RRE RS (0 3 X R
SRE LA h RS 1, 5 K
mm X mm
3N RE 10.0X 7.5 0.75
Lg /N R 10.0 X 5.0 0.50

A.2.1.5 e E X5 U R AR A T v T BT AT R A e o s R e R (EL
A.2.2 DWIT

MRPE T oKk, LT SO Ui L R AE A R rE B L AR RN T 508 mm HAWZE A 1.360/X52 K& LA
R R A AT IS S AR s DWTT, DWTT BRI IR E N 0 °C, B0 (— 4 W MR 1Y E 1
BN AN A/NT 85% . T o5 v g AR I IR . A BEIE KT 25 mm YL, DWTT %R B B &
i .

A23 BE

B TR b o3 A WLE | 2 R )2 A A ECORE U, LB R AT & 3 ALS BORLAE

RA3 EE
AR LS RS 1 Tt i R (BN D
B ERER N YRy o AN BALG 4 <248 HV10
L NRNE N <300 HV10
R E R 22 5 BUAHAS 55 49 BEMF A KT 300 HV10. 4845 HAZ A KT 334 HV10
S 52 B R A i AR )2 25 %6 XA A 85 BERF R KT 300 HV10, #8248 F1 HAZ A KT 378 HVI10
i fl A 4 B BB A 4 <345 HV10

A2.4 H%EEKEE

A2.4.1 B IRAR-E FAR OO AN 8952 )2 0 R ATk R AR & S, Bk RAR S 0 N 40 % ~60 %0 . AUAH
NG R R 2 (B3 N A A B0 A5 10 A i RURH AN 5 B HE AR 2D OB AR & N 35 % ~65% . XFTFIN
o 2 A WAE TR R A R T BORE RS I

A.2.4.2 S31603 S AHWEERIEB SRR EERSEN 5% ~13%.,

A.25 1REE(RIE

A.2.5.1  NBEE ST FE AR I A B 1) T MR AR S CRL A A A S G A A A S AR SO L AT IR A
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K. A4 DX A7 7R SR AL e 2 R I8 2 R B A AR A R ST 0 M 5 IR AR SR ) S 4 1 L
A RO AR B B AT 45 % A4 BIRLRE .

FAL4 BRERBEREEX

¥ R g3 R0 L AT RS FoR
1 eI G 155
2 YN L] <0.4 mm
3 P2 R AR e A ANHEVF
4 FEJE G\ ) R AR AR 1] 4 <1.0 mm
5 PN 78 )2 O ) AR B AR T A <0.5¢.
6 N B ) R B 1Y) 3 Bk 100 % ¥4 2%
! war RV
8 I B <0.154, HAKT 3 mm
9 2 HIER <2 mm
10 B A TS s st <3 mm
11 (SAW HY L2 B bR A Py <1.5 mm
COE T HESR)R

A.2.5.2 ZAETXO7 R A G R i B AT R A e W K

A.2.6 FiEE

MR 5 07 2R 2T RO B R IR ARG R T TR 5 WA B B )R EJZ R 48 TR AT i 1R)E st
B oim ]Gl BEOR AN

a) S )R BB RS 5 B0 1 B ER AR B A CUURHD AN 85 A I 3538 Jm A IO b B & 18] /8

b SR T A i K8 SR BB LS OIOR 10 > i i A Rz H B 2

o ST X7 VR ARG R T T R At g6 iR

b AU ]

A2.7 BREIRAE

A2.7.0 MRYETE T EOR ST XU U L IS R v T BT A R A2 9 AE S A S A O BRI I O i
frimbaikse . LN BHERA W ICEE  BUR iR,

A.2.7.2 MR J5EOR AU X5 PR IF A A R R A S S A R B e e B Y D)4 A
5% J3E B B AR T IV AN IS T R RE 1R

A.2.8 ®IE

A.2.8.1 B G N EAT ORI a0 TR ) WA 8 22 #EAT AR 3SR SRR IO ) I L E i I i
o B R R TR S MLAF & R AL BRUE . IR T BRI AR AT 10 s R R P, &
FBE NI B T e AR

o
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FRAS HEATNANAER/NERBENETH

FILRE TR A B Y B A B
3 2 J IR 5 3 D v
0
MPa mm -
b U 56 T T ok L 56 )
=>195~<C290 E=3 60" 75°
<141.3 60" 75¢
>141.3~<219.1 750 75¢
=290
>219.1~<508 85" 85¢
=508 90" 95¢

“XF D<88.9 mm [ S R E J1h 17.0 MPa; % T D>>88.9 mm & &M% . i Kt E K
19.0 MPa, B4 & A Ry 3685 BT AR HE I HLE .

b KIS 1 20.5 MPa,

¢ EKIE R T 25.0 MPa,

A.2.8.2 M THRMHEE A WA E T REIE BT ) i #Y A 4 T Bl R A2 bE S T B T i A K
G R (TEAMEE R 52 J1) 2 Ui J5 AT AN AT K TR I
A.2.8.3 WEMAKPEAETHFEMAKRT 50 mg/L,

A.2.9 FTiREm

A.2.9.1  INHTSE AR AE A it M U2 I HE AT R PR RN, R A AR AR A R

A2.9.2 W E A BE W o B0 R 4 N E AT SF R . B 4K W 4% NB/T 47013, 2 8%
NB/T 47013.11 AYRLE , UG T i 0 Nk 81 AB 9, B it 6 90 11 9% .

A.2.9.3 NS A0 A v R A TR R R NV AFAE R T 3.2 mm MR ES BB R .
A.2.9.4 G4 P9 TE R N B HEA TR I L 52 2 N R B ORAF A 811 MY AE .
MR A A A Z AN N R AN A B 0.5 mm & BN,

I 25 A5 Ay MR e 4 A

A.2.10 FI#
KA BE A SR RE A KT 15 G,
A2.11 BEERAWRE

B 4 7 o 7 R R T AR AN T 2.0 mm . A FR2E 02 mm,

I

A3 R FHE
A3.1 TEE

A3 T AR E B R T R R A I P ALY P B SR R )2 AT TR A I . I AL
BRI A6,
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o E
Frgl P55 MAF5 U .
1 —H®E;
2 —H)E
3 — IRk,
La — MK A B 3t )2 A1 38 T B BE 5 5
Ly —KEBA B g JE 2 41 3% 1 04 HE B
Le — M3 C B 5L )2 N 35 i i I s 5
Ly — MR D B4t 240 3 1 0 B
® Rl FE A A5
i R QN TEEERT, LIRS,
BAl AHEENE
RA6 BEMNREKME
LRS-/ S
MER A A MR B ML F AL C ML FE AL D
B AL 2 A 3% A S AL 2 A1 3% T B AL 2 N SR S B Af J2 A1 3% T Y R R
(L) (Ly) (L) (Lp)
1.5~2.0 0.5¢,+0.5 0.5~1.0 0.5~1.0

A3.1.2 NBESE G AR RE L BSE REA I E An AT AL2 s, PN A RS LR ALG
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e
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a) HNEBEESLENE b HNEEABRERE

Frgl 55 MAF5 i
1 — 32,

2 — 82
30— IR,

Ly — A0 A B3 240 R M A BE R

Ly —alER AL B B 5L 24P R M Ay BE 2

Lo ——MHF AL C B 5L )2 R T M IE S 5

Ly —— WA AL D B4 )2 40 3% 10 Y BE 25 5

8 8 A 00

E B2 QN TEE TR G),

*

BA2 NEBEEANE

A3.2 HEKEE
BRZ R AR E A5 GB/T 13305 ML .
A.3.3 1EREE(RE

AR A5 X RE A T 0 ' 35 A AR B (Ra) A 1 pen, R Tl R B8 AR 4% 1) 22 WLJE . & L5 XU
1 R A [ rb 2 B AT SR P M A AR 3% A 46 D7 %

A3.4 RIEEH

A3.4.1  BLECURRE5A F B EG PRk R R UMD RAB AN E 2 N #% GB/T 4334 W5k E #E47 & 18] J ik
g,

A3.4.2 &4 E N GB/T 15260 fyH: B #E47 fEl @ ik s, s, X F 482 /N F 40 mm
W52 A A PR R AT T e X6, R 5 RSP AR T 1 3 85 1% A8 & GB/'T 15260 MR s X FAME AR/
F 40 mm & & WE AR IET RS 8 20 AR 2 A5 EURE R 45 i A B 180°, R ak
Bl JE B S AR BB IR G 10X

A.3.4.3  ZAETEROT ORI A A TR v B, AT SR T HG A 5k TR 8 ok iR ik

A35 JBRRRAK

A.3.5.1  NAT A 15 B AR 06 1 RE 1 P el A L R N S A SR AN A — B
A.3.5.2  IRFAIRIE IO R E A AN IAE] 240 °C L FIE 15 min, B HIGHIT N BB A,
A.3.5.3 AT XU R I AE A R b B, ] R A B s B oy SR AT (E 8 R BUEE i R IEAE 15 min

N R B AR AE 240 C LA L,
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A.3.6 FEE

P T AR 0 A i R A A A e R R AN AR S R R A T B

A.3.7

WA BT & R 7Tk

G 58 T A HORE J5 3 a6 07 1k AT B 3R ALT IELE .

KA EAWNERKTENNERE WMEFEMRE T E
Fp s K 0 15 H e 5 W7k Ve ES §T
1 ity GB/T 9711 GB/T 229 R R 1A/
2 DWTT GB/T 9711 GB/T 8363 FIRREEA 1A/
3 i Ji7 A3.1 A.3.1.GB/T 4340.1 1/
4 BRER A.3.2 A.3.2 1R /4t
5 SREEARAS A.3.3 A.3.3 1K/t
6 s [ JE okt A.3.4 A.3.4 R G RN 1 3k IR AE (N 45 1 /it
7 ka5 — A.3.5 1/
8 W — A.2.8.GB/T 241 BAR
Lol — N ATOLS.2, FEH
NB/T 47013.11
0 %?ﬁ - B GB/T 42664 .GB/T 42662, i
LRl GB/T 20490
B iE K — NB/T 47013.5.GB/T 42677 B
PN 8 5% A i — A.2.9.4 AR
10 R — A.2.10 B

A4 TG

A.4.1

BEHE

25 THURS 30 () JRORE B BL AT 45 32 8 FIER AT MORILSE AN — B LR ALT i,

A.4.2 ZH#

S B R AT R A A, BN R — 2 A b S R — 2 A S TRl — R | TR — i 3 A
FLEME MG MM, BAE G W B98O DA DR ILE
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b)
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A
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R, — &8 & 2 Jm MR B2 CT Jm MR 5 B2 L b i e o 2 | R 7 98 1 S i o 38 s 7 A 1 5
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Ry, — 54 B 5L 2 1 J IR 5 B2 CT i AR 5t B2 L i e 5 58 R S 98 1 S i o 38 s A A 5
JE ) T 47 5 E AL KL, B2 R (MPa)
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a) %ﬁiﬁ” B AR RAF A GB/T 3287 IHLAE ;

b) MR A NS GB/T 36019 8% GB 5135.11 BIHLAE 5
o) EA&_mﬁ*&ﬁvﬁﬁQGWTmm1mﬂm,
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o HEEMEMSEGE TN
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C.3 #lhiEAHE
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C3.1.1 VHEEZEHESEHR
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A i FS 1A A S AR T ARG 5 R P PN Ak B A AT N T SR P R AT i S AR R T
C.3.1.2.2  WELE G A6 AE 1 oR I A AR SCIF B PN 3 2 4 B0 80 R A 0 T 8, | A A, R B
e ) 1A BR8240 A5 P R P it 1 P 8 R 2 T2 T ) ok A

C.3.1.2.3 AR [RIBH 5T 60 % ARAE P A2 5245 19 i) 0 ARV 1

C.3.2 XERE

C.3.2.1 AL 7 245 A4 20 A L MM AL T 52 40 J5 S 064740
C.3.2.2 9 TA R ACHLE 4 L9804 sl A AL BILIR 75 52 35

C.3.2.3 MU 7 R , B XU MVS , 3676 4 I o I, 5 2 400 X0 AR5 O 052 4 28085 (i) o
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C.4.2.2 IHE#HEE G0 EVERENL M 2 GB/T 36019 1 OC Tt Fe 1k BB 19 2K
C.4.2.3 ¥E2HE GG RGN 2 GB/T 9124.1 Hh 3¢ T Ho il 4 iy 25K,
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=¥
B
=
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C.43 SEHMRE
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Frgl 55 FAF 5 U .
1 — SRR
2 —[REE;

3 —H)E;

4 — Sk %
te — IR

d; Uik AR 5

L — 2RI ok B

BC1 ByEEEaEdtENEETER
xC2 EEEHNMEZEEORSN
D

DN e R - d; L. L h X

ﬁ% mm mm mm mm mm

#40 1 #4010
15 b 21.3 — =12 =0.25 =4.0 <3.0 <1.0
20 3 26.9 — =17 =0.25 =14.0 <3.0 <1.0
25 1 33.7 — =22 =0.25 =6.0 <4.5 <1.0
32 14 42.4 =30 =0.25 =6.0 <4.5 <1.0
40 1% 48.3 45 =35 =0.35 =6.0 <4.5 <1.0
50 2 60.3 57 =45 =0.35 =6.0 <4.5 <1.0
65 2k 76.1 73 =52 =0.35 =6.0 <4.5 <1.0
80 3 88.9 89 =65 =0.35 =6.0 <5.5 <1.0
100 4 114.3 108 =89 =0.40 =10.0 <5.5 <1.0
125 — 139.7 133 =113 =0.50 — <5.5 <1.0
168.3
150 — 159 =139 =0.50 — <6.5 <1.0
(165.1%)

200 — 219.1 219 =188 =0.50 — <6.5 <1.0
250 273.0 273 =258 =0.80 <7.0 <1.0
300 — 323.9 325 =308 =0.80 — <8.0 <1.0
350 — 355.6 377 =345 =1.00 — <10.0 <1.0
400 — 406.4 426 =390 =1.00 — <12.0 <1.0
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C53 SEHMaKRE

H
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FC3 HKBEMmHMETE

NG #6556 351 H K A 453X 5 36 K AQL
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B NI C.5.4 — R A AKED 4.0
A1 C.5.1 — JE A AT A 1T 6.5
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C.7.2  HAAAEERLR 4 G108 Bl 40AR 0258 A2 1] 5 M6 TR DL 7 B0 208 2 SUIR B 2R @ W s 7 A 1 . A
A 3 RN AN 50 kg A 50 kg, R JHHEAR I 2 4% R 5 4T AR Z AL LA 4

(ORI - = St D DIV N O/ i/ B RN R NN NVIIRE 22313 @ i /R TR NV VA S S FE 118N 1 i B VRS AN
B8 i B ok A LA R A

C.7.4 EAENFRIVCAFAETE I T4 8 KRG B 2 s A, AN D A5 8 5 5 A4 A D6 ol ) it B O
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ft & D
(ERE

BEIAEEREANEINEREE

B E AR T 2.5 MPa, W T 25 /K HEK oK R TR 55 7K AR S0 0 A il 2% e, B8R 280 34 4 A0 30 32
HEGWE AT MAFREERE WL D.1,

xD1 EAWNENIEMEER

D t ty te
DN
mm mm mm mm
15 21.3 2.8 2.5
20 26.9 2.8 2.5
0.30
25 33.7 3.2 2.9
32 42.4 3.5 3.2
40 48.3 3.5 3.2
50 60.3 3.8 3.4
0.40
65 76.1 4.0 3.6
80 88.9 4.0 3.6
100 114.3 4.1 3.6
0.50
125 139.7 4.1 3.6
150 165.1 4.5 3.9
0.60
200 219.1 5.0 4.4
250 273.0 6.0 5.2
0.80
300 325.0 7.0 6.2

32



GB/T 31940—2025

ft R E
(FEMH

AHEAREREATESEEMNK T X

E.1 A& A9 5 5 U145 & i 5 03X 7 vk I8 SR AR A1 0 B i 3%

E.2 CRAMENEE PR —BAR B A /N T 50 mm 5945 B, AL T 07 20 T & E.1 A B s 45 1 F R
F s RJUHL R VT C— BOR A /N T 120 mm 594 Be, AL 07 20 TR E.2 o B 454 AR
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I — Wik
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H —#4H i E K ED B 2K (mm)
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F.1 MAREEMNE LYK EAR/NT 65 mm BEESWE K 2 A ~4 F BU N ZE B CF 3B i 56 %
S B A2 R TAT . FH B ) L 2 DA B 3 2 T2 2 R, I R BR 2 SRR w2 B ER 1 A e
F.2 RERATEN AR (F.DHE, BOF a5 R S 4 1E .,
- :(113”2)(2;3, . 2;“) e (FLL)
Ao
; RN ST, B R JRIA (MPa) 5
E — %20 st , R0 R85 i s R B i DL 3R B
v — A ERIAR L, SRS AT A L L L
R[] 0 A% 5
7 I AR R
e, — YA AR,
FF1 BREEEES5EBE
i AR e ﬁmfi@a SRS H (o)

1 S30408 06Cr19Nil0 200 0.28

2 S31603 022Cr17Nil2Mo2 200 0.30

3 S32168 06Cr18Nil1Ti 200 0.30

4 S34778 06Cr18Nil1Nb 200 0.30

5 S22253 022Cr22Ni5Mo3N 200 0.29

6 S25073 022Cr25Ni7Mo4d N 200 0.29

7 H06625 NS3306 205 0.28

8 H08825 NS1402 194 0.29

COREBIRE N 20 °C M A RN 25 C.
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(F3EH)

5 O 8 o M BE X 08 77 7%

G.1 AR AERER

G.1.1 BRIk Mz R ks 2%,

G.1.2 52 G RIS SR B e 48 % B2 07 = B /N RSERRAS K Bk 300 mm, BiE 2 BE .

G.1.3 IRGUE B, N RS A — i T e GB/T 7306.2 B3R 1) 48 SR S0 ; VAR 3% 20, W 78 52 A
B — i W L GB/T 36019 ZESR (VAR 5 12 22 2 F2 06 o W 7E 52 6 B0 A8 — I 42 01 in T2 06 A2 B 53¢ € R
k=

G.1.4 RAFFA GB/T 17219 DA PERE B R (945 18 02 SR 0% B 3R U 380 £ 0 A8 Aty sl v 2485 28 ) aiy
Ko B S R AW RN SR ORBER LA G,

FRB1F 5 U .

I— B 5MEmE

2 ANk R B 2 R
3— I 5

4—PE Wi,

BG.1 XHAEKE

G2 RE&KFH

G.2.1  F AKX LAEA N BE 5 min, i H g i,

G.2.2  FALA R LA W IR A AR ZE 4 1 T i b K

G.2.3 MR PF B3 A WL 0.1 06 19 NaCl i . 8 1 0 12 i i (9 1 80 2 500 mm+ 10 mm . AR5
FHAR e 2K L v % L 709 I T L 168 .

G.2.4 T EES ARG RS FHE U Bl A RS SR o BT R A R
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Mt & H
(FEM)
% ARIEIN M BRI IR iR

H1 AFESBHMEREEER

H.1.1 RRFEHRERR A E AR A H PR, I E#ok Rk, WK 10 2.5 MPa, &2
JEFE] A 10 min,
LR T2 3
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4—HUGE R,

B H.1 MAHERILESE

H.1.2 R & 0 B 0 R 2 9K IR 22 BOK IR Thae , B B A RE T ie
H.2 RIE&E

I B I 2K I G A% T AT R K BOUKZ B E AL . w8 K18 1.0 MPa, A %K
RSFAKTF DN5O B, — A EH 30 min. B 7K HUK £ 15 min G 1 500 K ; A FR R SFKF DN5O B, —
MEER 60 min, B 7K K& 30 min, fEF 1 000 ¥k, 3250 H AR /K FUOKE 22 W ASIE T 70 °C , #AOK R BE
REAE T 90 °C . & PR N AT 1 m/s,
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