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Abstract: the welding process of duplex stainless steel ASTM A240 UNS S32101 used in AP1000 spent fuel pool is studied and
analyzed. (SMAW), flux cored wire gas shielded welding (FCAW) and melting electrode gas shielded welding (FCAW) are used
respectively. The corresponding welding process evaluation work is carried out, and the welding mechanical properties, production
efficiency, welding quality and production cost of different welding methods are compared, and the best welding technology suitable
for production and construction is selected.

Keywords: Duplex stainless steel; Mechanical properties; Welding method; Welding process

515

AP1000 % Fa I H = BoRE Kt % F AR S ANER AN $32101, /K HBBEMR JEE 12, Tom, ZKIBJERAUERE 25. 4mm, J7
GEPHEER IR S, BEER09 V B DR, AR SR ETTVE Y SMAW, {H T SMAM A= P RAGRARME, AR T+
REZKPARI B , JRAERURANEN, R4S, TEBER, NLHRAS, ABUEX—IR, Rt sy SR /e
(FCAW) BABAARSARIE (GMAW) 128 T2, H5 SMAW IR T 23T thar i, @A EM R E TRETZ.

1 WAHEAEEN $32101 fEi/y

RAAAEEAN S32101 2 LA Fe~Cr-Ni-N &4 RS, T %l /(5 B4 4 8 I ROW 2 21 Fl K40 50%%8k 22 7R F1 50% B
AR I AR N BEH & B IR AR AN R W) M FIAR B, SR AR R R AN 0 11 oy i 5 AR S A 92 77 T3 ok
PERE, BA RBIRAEMRREAFWIEERE, TSRy, BETZ, S T Z2ER R WM, ZiA3] 50:50
TIAPERRAS R R . IRIESRIRZ, MERR RS BAE 35-60% [A], RUHASEEAN A8 3R A5 5 AR 1T 35 v P e A0
F1%ERE

2 BETZRAE

R SR R R B T VA SR R Sk K 1 2R R, A R AR AT IR LA R, R,
TEAGARE, HF TR, WA, i, SRS T, IR, JEAE &G X -40°C
s I HAR XS T, G ) SRR B — 4L

2.1 IRIG AR

RS A SR ANER MR S32101 I AR =0 kE, B JE 6 25. 4mm, AR FIAS 9 6 25. 41804500, AR 1L %~
ROy K 1R RE LR 1-25

#1: ASTM A240 S32101 b Bk (%)

JLE C Mn Si S P Cr

A T <0. 04 3.95~6. 05 <1.05 <0.02 <0.035 20. 75~22. 25
SEE 0.025 4. 82 0.59 0. 004 0.017 21.67

TLH Ni Cu Mo Co N

130 Copyright © 2019 by authors and Viser Technology Pte. Ltd.




TR - 20190 5524 S5 ".(
Engineering Construction.2019, 2(5) @ VISER

b 2 b 1.28~1.77 | 0.07~0.85 0.07~0.85 <0.05 0.18~0. 27
SENME 1. 44 0.14 0.18 0. 04 0.21
F 2. ASTM A240 S32101 JJ2#PEREE SR
PERE =t fiE (130°C)
SR RoO. 2,/WPa TERAE =450 BERAE S
SEPIME 490 SEME 331

-~ TERAE =650 BRAE S
DAL Ru/Pa Sl 692 ol 593

ot BERAE =30 BRAE S
Wi A (0 SENNE 36 SEPIME 39%
fifi i HB <290 220
MR Tl ARV (J) (D =27 72, 65,69
PRk SR 35%—65% 53. 8%

(1) MR E<-40C

2.2 IR

FEH 1B IME 5 BERR L2 W5 PO S B AORE 6 P LA P . MR RO e P TR R0 IR
B LR RS G T B IR R BEAh, BRI 8 i THP4E S BU00IA . JRBE T &, BB R SR %,
SRR B A B T 2 3 BT

% 31
SR VRIS JEA RS R (S
SMAW £2209-16 ®3.2 /
FCAW E2209T1-1 ®1.2 99. 9%C0,
GMAW ER2209 1.2 98%AT+2%0s

2.3 BRUEREKEOER

SIS ANE AR R Sk p b P RE K 1 BRI FON IR I, TR AL BRI, 7 A IR A AR o
K H2 0 ASME ARtk (L E S AL B R R A A T DA s AR B, 53 4 IV (RS ACON P48, I BB R I SL AP K T
%, KEIRaE g gk, Fr LIRS B A B B AR, B k35 FARESRA A, RAT V R Mg 3
WRETE. W 1 PR,

40° "55°

073

25.4

4-12

1 1RageknE
2.4 1BIE
PR R R A A B RE ARG T, HERE AT AT R, Dl Ml R, R R b R R 2
[ FEAE 150°C LAR Rl f N . EESHIE 4 Bk
x4 KBS

JRFE TR SR I (A) HE (V) HPEE (em/min) R AN (K /M)
SMAW E2209-16 ®3.2 109-110 21-27 6.9-8 25. 8
FCAW F2209T1-1 ©1.2 135-140 25-26 12.7-15.2 17.3

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 131




@ VISER TR - 2019 2% 55
Engineering Construction.2019, 2(5)

\ GMAW | FR2209 @1.2 \ 95-120 \ 18-22 \ 12-14 \ 13.2 \
2.5 B
JERE S R BT R I T, T W 2 B, Aiigh R L 3,

500
25 45 ! 45 15 40 15 40 90 15 40 15 25
"R
G| Lo g g | R o | B |dr
S b e v 5 | 1| | g CARUHE R
4 (5 [ i ) SR s
X [ [ [ % |x & oy
BRFRR L
] CCCQ e
I J1/7J2
ciezeiteiscle cwy S1 | Ccwel F CW4| S2 | CW3
F 2: A= it EUR:
*5: BRI EIE
75 RIG T H EAGRRAE SMAW FCAW GMAW
1 EORLIERN YL E =650MPa 700, 712 725, 720 749, 748
2 s Ll J5 280N T 3mm GG G Ak
3 R YUNES 35%-65% 40% 41% 44%
4 b [ J& ok il 90° R4 G G Ak
5 TR X phity 38, 42, 46 36, 36, 35 90, 91, 94
- -40°CobhiE=27]
6 Hagmm X pph 83, 56, 66 33, 30, 33 40. 52. 32

3 BUREERS S

NERAG A REAS I B 7 T o] LA S GMAW FRIARSE 1) ok D) BH S5 5 1 SMAW T GMAW [y, X B M A B (R 14 e A %
Gb, EHRBEINEAMRRKIIRR, HT VAW EBER A KR, KORBER R SR 22 (R AF H FRt, @R PRI T R i
PR ON . TR 484 S s P e & 10 FCAW A1 SMAW AR K i ph o B, F A8 SEBRAE P2 rh )
AN, JREER) T YEREE AT REIA A BIRTE KR .

4 JEEESNRREXTEL

JRAE AL 0 EE WL 65

£ 6: PR VLR R &
FCAW J5-4% 7MW 5 2

SMAW 248 4h W

GMAW 5% S L Jo B

41l

bl

132 Copyright © 2019 by authors and Viser Technology Pte. Ltd.



LFEREUE - 2019 5528 4551 v
Engineering Construction.2019, 2(5) @ VISER

e R SR .

MANI R T UL HioK, SMAW JRE8M/NRR ik 2, EETERE, TEBRIEER, mTFRRARKR, BHERHK
B, FCAW IR M AT, B/REHIRGLILE . T GMAW B 4E R B R IF, 1RasR A RIEW R mikar, 1R
HEMBRAM,

5 MEXTEE

WRAE T 7 R =R NS, RILZGE IR L B2209T1-1 HIE 220K e s, S0 22 BR2209 TR, #74% E2209-16
ViR 2=4i

6 IRIZFHEME

BIE L E S, RERE R R E, EME T EL, GMAW SR8 tL A AN PR B A S, & E R
GMAW FRR BT AR B SMAW HEAT XU AN AR A 5 %

7 =@M

GMAW F47%) B 26 1) R I FE e R B, GMAW JR 2R A SMAW #2801 2-3 %, KOKIR S 7 I THERE, [ i e
T GMAW 248 BRI, /b TIREEIT B R, R IR S T/R88R M PT A &G4 2K, KRWAD T AN TRAFIR TR

8 #5ip

CMAW YRR ML, L FCAW R SMAW Y248 I BhT, JREERIH PT Rl Sk R 5t . JR4E T E K.

SKFH GMAW BEAT Y45 T 250, T RA Mk i 7 50, MR iU, NIRRT IR RN &, i 4h
oGRS R Thi R, A Rk T AU AN BRI S AR AR SR PR 1

ER2209 1S 0 JR22 LU 2R L2 B AR AR S, mT DAY 2045 22 R e A

GMAW 522405 g LLA: SMAW JRHER I 2-3 £, KORFRAE N AR At THERE .

FRAE LA B J R s, 3T XURA AN $32101 ZE[H)HIE KA IR EE T, PTLAKF GMAW IR AR B L 42 1)
SMAW #8212, AT BRI @R~ R0, 1AM LA .

(&% 3]

(%4, BEEE. FHETHREE TERR[J]. THEER,2013(2):23-124.
(2] F KA, B &, R AE, AR K .S32101 AR 4% WIE M K E APL000 &Z &k wuy A [J]. & 7 2
#,2013(3) : 100-103.
[BIMEFEC, AT, EAK, RIKAE. B S32101 WUAR 45 4 Ay 2 e e A 5 [T, o B BT OAHT 7= &, 2014 (14) : 53-54.
e A TR (1989-): ¥/ AR, RVAMET A%, £l HHAEREHTE, AARK: BHEIRF,

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 133




