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Effect of Welding Process Parameters on Structure and
Property of 2205 Duplex Stainless Steel Weld Joint

S, ELR BEBE R XA
(1 BARMEMR K SRR SRS,

B 210016;2 K RXWILEENEFHAR AR, LI 5K H#E 215600)
HAN Zhi-cheng’, WANG Shao-gang', HU Jing-hong?, XU Feng-lin’
(1 College of Material Science and Technology, Nanjing University of

Aeronautics and Astronautics, Nanjing 210016,China;2 Zhangjiagang Jiangnan

Boilers and Pressure Vessels Limited Company, Zhangjiagang 215600, Jiangsu, China)

RE: £HXF 2205 MAHAR B R AL BEMMES BB ET Z DA RIS E RGN, L PR ERHN R
AR . XREELFTHFHERUL, AAAREEMAEERENESTEHBEHMALREH., SRR X
ARESEES 25N A BRSO RPHEREMEREREELEARENERE BELRERRRFTS5EH
A 7] B9 2L 2R 46 v VA O A B AHL EL 1)

KR : THEAEWNBELTE HE M6k

FESHES: TG457 X EKERIRES: A XEHRE: 1001-4381(2008)08-0048-04

Abstract: When welding thermal cycle was controlled effectively by optimizing welding technology,
the ideal microstructure and phase proportion can be obtained in the weld joint. According to the char-
acteristics of 2205 duplex stainless steel, the mechanical properties of the weld joint were tested with
tensile machine, and the joint microstructure was analyzed by using scanning electron microscope and
optical microscope. The results showed that the higher strength can be obtained with the welded joint
by using mixed gas (argon —+ 2. 5% nitrogen, volume fraction) tungsten arc welding. The analysis of

microstructure illustrates that the weld joint had almost the same phase structure and similar phase

proportion as that of base material.

Key words:duplex stainless steel; welding technology; structure; property
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A SLI BT IR AT R 5R B T B0 B = e 4 52 70 B 4
#r 8 A A, & # & SAF2205 ( ASTM 240-00,
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750MPa, R HEE HV>220, ALK EAGHE S FHEIWT HHRE 0, =860MPa, HV=280,
F1 2205 WHEAENNREBRLNLERS (RRIE/ %)
Table 1 Chemical composition of 2205 duplex stainless steel and filler metal(mass fraction/ % )
C Mn P S Si Cr Ni Mo N Cu
Base material  0.016 0.82 0.024 0.001 0. 36 22.48 5.46 3.12 0.16 —
ER2209 0.013 1.54 0.018 0. 007 0. 49 22.92 8.61 3.18 0; 17 0.012
E2209 0.026 0.90 0.025 0. 002 0.90 22.10 10. 00 2.84 0. 180 0.08
1.2 BEIZ B ENRE R E R AE 150°C LT, AW A 18 Be i 72 e

8 AR 4 B i TR ~F 28 300mm X 150mm
X 6mm, 300mm X 150mm X 8mm B # ##&. KAWL
KEKERAF A=K IXT-400STG B ¥ AR FIN/
FIVENL (D BT EL R R 8, HPEE N 8mm
AR #E K B F I 8 I 48 (Shielded Metal Arc Weld-
ing, SMAW) , &} 6mm X HE R SR SER P
J2 (Gas Tungsten Arc Welding, GTAW), B3 875
FRARE XN B EXHETEEE, BEEELARHITR
AEE ., AT RIERE,FFE BIEERBEF LR, K
HAZERZER, XIFEHETEREENRN XX E—2
FERIPSENER, TE— R E ERFHFELHR
A DX R R R R AR ) B PR AR AR, Dl R i 4 AH B AT

PR X A B e et . BREERTZS8ME 07
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FAZER/DN XETMRERAMAREE T EEARAR
AR Bt R Ky R

- .
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NN\

H
M1 HOBRRBERIREE

Fig.1 Diagram of welding bevel and welding procedure

1-2-

F2 BIBEIZSH
Table 2 Welding technology parameters of the joint

Layer I Layer II Layer III
Welding Protective : Welding
Welding Welding Welding speed Welding Welding Welding speed Welding Welding
technology gas speed
voltage/V current/A /(mm e+ s~!) voltage/V current/A /(mm =+ s~!) voltage/ V  current/ A
/(mm * s71)
SMAW — 19-23 96-103 1.43 22-28 145-150 34:25 22-28 145-150 3. 50
GTAW* Ar 12-13 90 1.17 13-14 120 1. 29 13-14 120 1.24
GTAW  Ar+2.5%N; 10-11 99 1.09 11-12, 124 1.22 11-13 130 1. 19
2 GZBRESGH EAGNHEL , SHHAFEWEE SFRMET , AR R
NER R RS =R KRR, B E &K
2.1 HEHEENKESH IR . BABRRN N ZEERERETIMN
2.1.1 HrfhsLl EWMAK, R Z2BHERRN SR RERRERK.

18 TB4708—2000 4 M M 3 3k R4 Ui B 2
I scle. |FEETTZE 00 B A AT R
L, =MARITZ(GTAW,GTAW" ,SMAW) k15
Bk B T Hr 9B BEOF X9 ME 4 A O 838.4, 884.7,
824. TMPa, AP MBI RV BKRK A RE WK . &
B ARG

SIHTALA, SR B N E A R B R RE T
H B RroR #9125 B4 LA K& 28 B9 XU B, 2
ATRHMA, ERER THEERENFH.5RK

ER(2]H8 H, MR B ER S BUNTF 500nt, R4ES
B ERMEL R MR, Y& RETBERT 50N /E, M
ERREREENHN, SBHNYWERER B EE M.
LR R E S BB S 0. 2% B, B T A AY (] BR E % 3R
LSRR AR AR E R TFHREES . X4k h, &
AEBREE IR B A MERKEN, TE—ER
BE b ¥R AN 45 4 R ik B 6K T i R B Sk RGR B,
SEEMO. 1%, MEWEREE RS 10MPa, Fi
LR SRR BB AL TR RN &, AT
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The bond line
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Fig. 2 Hardness curves of 2205 duplex stainless steel joint
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oD 3R e e Y158 — AR BT w0 A KL A B e 8
A AL SR 2 8 R B B ER, MBI B R
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PR E R R o T R4, N 3b mh BT R g B 44 HL {8
F X 5 8L AL iR B BT AL B AR A

3 RMEOEMBEERE (DGTAWEEREL ;(LEH
Fig. 3 SEM fracture structure of welded joint (a) GTAW welded joint; (b) base material '
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GTAW #3k /12t BRI i 45 2R 4 B 1 Bt 4 T 15
MR A .

B4 BLEeMEAR (a) BH; () SMAWHAZ); (c) GTAW(HAZ);(d) GTAW* (HAZ)
Fig. 4 Microstructure of welded joint (a)base material; (b)SMAW heat-affected zone;
(¢) GTAW heat-affected zone; (d) GTAW* heat-affected zone
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ik, ESLAl HAHK FIHE EF% NEE
(BEMZMRKFERBESEARFER, 1L BA,210016)

BRATET RAUER(Ar +N,) R4S BIITFA T 205 A8 R4 MITA4E K 9 AR, AR KA
REZ BRSO R, S0, MERPAKRT N, 2693 m Bk P RARKSERH 2,
BARRGIERTHEZA D, ERR Q7 REBREEH T, B LG BREEREHHL, FEYILERTF,
BRI HHAC %D th Fell, mRFHHh 25 %HA F= H,0 itk T KR LT SRR MARY R

& Ny 260 RS R MR AR, BB T Bk & R AR AR,
XER WATHN BREL RUAR WHEMmEE

RESHE S TQ650. 9

H T XUAEA 550 B4 RoR M B ik, LA R 3%
HAGREAEH,E I, # ENATAERATLE
W AR AEE T BRI SSR . THERG W
R R AR R 2 2205, 4 5 SRR F B
#180 % , T 2205 I AFWIERER, BLH
BRI R, BRZT EA LR B e e,
BAEESFHEL AR WX UKL RES R X P
HeBIFIFR A R R AL, AT B AR 8
L RmihtE il HAh, L ERH IR EHTE R
AN E Y, TS RIS 4E SR R EE R
WICRR , EE R B E L M . W
MG RES, Wl e, FEBORTHATEN S
B R AR M5B, PR —E RGN R
Hypere ik, 08 AT R SR kA M BRI DY . B
I, R B N HIE BB B, (R BT A
A, Bk o« MEERKK  BEFITREDHEASSEHN
L miphte, B4R B AT E AR 2205 SGEA M
5B EHET T KER, BxHREELN
TS M IRE R, BT, LEXTIRE
3k B S T e REHEA TR ST AR o

1 BETIZRELMUAR
L1 S{RHs
IR ETRFEAREIR B T =R ey
YEHT 38 > ®), B B O SAF2205 (ASTM 240 - 00,
UNSS31803) , #8428 ER2209, HAL-ERAT 7 B RAR 1o
F1 WEFERMARBLOULERS v, %

m B C Mn P S Si Cc Ni Mo N Cu

4 0.016 0.82 0.0240.001 0.36 22.48 5.46 3.12 0.16

ER2209 0.013 1.54 0.018 0.007 0.49 22.92 8.61 3.18 0.17 0.012

X ERFRIRES: A

SCELHS:1007 - 015X (2008 )03 - 0001 - 03

1.2 BEIEZSH

B8 1 B 4 1 TR R SF 28 300 mm x
150 mm x8 mm, KAHILKBRKRKERAFTETH
IXT -400STG B #¥ A X F I/ R IR () #47
B WA IR 8 BER B AHIT LR, KA
ZIRZZER, ZENREZRHIZE 150 CTLUF, Bkl
AEAMBETZSH 7 0E 1 1k 2,

60

. Sl

2~3mm

H1 #EXHOAEATE

£2 BEIZSY
B R/ (mm - min ') BEA/(K - mm!)
Ar 63. 80 0.902 ~1. 069
e(N,) =1.5 + Ar 62.94 0. 915 ~1. 068
o(N,) =2.5+Ar 63.62 0. 905 ~1. 056
@(N;) =3.5+Ar 63. 60 0.905 ~1.057
1.3 #EL&HaEH

TAAAGERA B EREREF AR, — R
RERPEHEX AL ZHEREER, H5—FH
B S IR AR R X R 2 PR e X R M K e
B3RS B2(a) HREEMEHALR,
B BRTESRR R B35 515 HE B ) SRR
RERAHS, X£ 2205 DHERNHEHAEFLR S

WA B #7:2007 - 09 - 06 ; i&#% H #9:2008 - 03 -25,
YeE RIS FaRi (1981 - ) , B , IR, A TR EAN &
TR A, FEFR I E  SHERERRE,
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B3 b BEE R SET N, SRS B,
Foit Rk P KR R IR AES R X, SRR AR
DEERE T RENAS, YRSEROECRE 3 % KU
B EKAEMEANKRESBE TS EH
HZERD,

2 BB RERSH
2.1 REH=*E
KA FeCl, £hER7K ¥ W Ak 2 B M0 5 T 2E BUAH
NGRS T B AT R, TR 47! A R
B8 6 %FeCl, fin H,0,FESHH 6 % FeCl,
IR 40k 12.5 % HCL fn H,0, & 4 88
6 % FeCl, iR B 4%k 25 % HCI fin H,0, LI4E
Lerhu o EME, 8L AR A 30 mm x 10 mm
x8 mm, RAYMIN TR H 2 LR IBEERS , IFE
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4038, MEH BB MES . KEEEN(22£1)
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