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Remelting and Wire Cladding Process by TIG Cold Welding on Surface of
1Cr17 Stainless Steel and Microstructures and Properties of Modified Layers

ZHENG Shaoxian' , WANG Junping' . YANG Meijuan', E Xin®

(1. School of Materials Science and Engineering. Lanzhou Jiaotong University, l.anzhou 730070, China;

2. Lanzhou LS Test Technology Co., Ltd., Lanzhou 730314, China)

Abstract: Process tests for remelting and cladding of ER347L stainless steel wires by tungsten inert gas arc
(TIG) cold welding were carried out on surface of 1Cr17 stainless steel. The microstructure, microhardness and
electrochemical corrosion property in 3.5wt% NaCl solution of the remelting layer and cladding layer were studied.
The results show that for the TIG cold welding remelting, when the cold welding time was in the range of 200—
150 ms, 150 — 100 ms, 100 — 50 ms, the required minimum cold welding current for obtaining well-formed
remelting layer was 40, 70, 100 A, respectively. For the TIG cold welding cladding, when the cold welding time
was 50, 100, 160, 200 ms, the required minimum cold welding current for obtaining well-formed cladding layer was
230, 190, 150, 120 A. respectively. The grains of heat affected zone (HAZ) formed in TIG cold welding remelting
or cladding were not coarsened comparing with those of 1Crl7 stainless steel base metal, and the HAZ width did not
exceed 250 pm. The microstructures of the remelting layer and cladding layer were finer than that of the base metal.
The microhardness and corrosion resistance of the remelting layer and cladding layer were higher than those of the
base metal.

Key words: TIG cold welding; ferritic stainless steel; remelting; wire cladding; microstructure; corrosion
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Fig. 1 Microstructure of 1Crl17 stainless steel
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Table 1 Chemical composition of 1Cr17 stainless steel base metal and ER347L stainless steel wire %
JiF 435K
ok N . 5 - ;
& Si Mn S P Cr Ni Mo N Nb
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K H WS-250G RUE GEKG % £ Th AE ¥ SR PL1E
1Cr17 RN B R ST TIG ¥ 17 5 UL R
2 REBORE, B AE B M E SR EY N 8 L.
min ', B 8% 4R 5 B A 3R Y BE B 4 B R 1.0,
1.8 mm, JEiffT TIG ¥ 0 F e, S e
FEHLRAE 10~250 A, ¥ B[] fE 50~200 ms,
SR GRS ER I i 2R T A I 5 RE, DA
B 5 5 A [) ¥4 L st ) AR DC B 0 fe /NS R LI . PRt
fT—1W TIG B EBOAR . 2 B2 R 1.0 mm,
Y IR AE 80~250 A, ¥ MR [E]#E 50~200 ms, £2
MAEER L 8500 K EzE BRI [ Ry 1.5 s, &
WORIRLE RS  ESHRE A, LA 2 AN [R] 98 KR 5[]
AT ERAS BUE B A A e N R LT

53 B I I — T IR 22 0 O 90 i 1Y
VA L EL TR NV A [ 0 T PN B 4% 3 A V8 A FL AT
IR AT — B R S, R R 1 AV R R AR

KRB T 2 R 2R B, — R E A AR
PR BIEHER A R 85 %0 SRR o 1.5 s, £
JZZ BB BT R 22 HAR N 1.6 mm, R HR
290 8500 SRR EIRBTR] A 1.5 s, AHAB AR I rfro0y 1]
B2k 2 mm, IEHL 6 )2 HIRE A 5 mm,

KL VIEIEAE 1/2 B K E AR TRE
5 1)K — T8 R A R AN 2 2 20 38 4 O R B T
ZeREM S, FH R 480 1000 CrO, W T
fiff FE ok, D LR R 2~3 AL B kB[] R 15~30 s,
KA HAL-100 Byt i s W22 i i 2. R
FM-700 #42 [C 8 B 1 78 ) b o 47 8 ok A B
R, o fy 1.96 N, Am#kafE) Ky 15 s,

KA CHI660D Y # 4k 24 43 Hr 4. 10 FH 15 L Aoz
P A2 . R RN 0.001 Ves 'R KA
5 R S5 4 8 3.5 20 19 NaCl ¥ . T4F B Ak iy ik
BE S B R A B R . S EL R R A A R R A

43



V WL EH

MATERIALS FOR MECHANICAL ENGINEERING

A, F: 1C17 REMEAE TICAR EBEFLMBR I L RAREHEL oML

(SCE), #FERSTH R 2 mm X 10 mm X 40 mm, %
K R 2007 ,4007 , 8007 ,1200% , 16007 , 20007
WPARFT IS , 543 J31) FH PR R 0 ol 43 50k 10 Y0 B B
PRI WOHAT RIS MRS . B ARER TAE T h EH A
JZ2 JEBORFE ) TAET N B2 . Bb e A
FE SO TAER R ST #4283 mm X 10 mm, B
TAEMA PR A EM IR E 5. A S 5814k

2 HBERSHI

21 ERNBHIZSH

HIPE 2 A] LAFE Y 8 O B BT TR B A 1t
AR B [+ B2 4 7 P U A1 49 DR v A e )
AYRE S o A AKH DL R i b B At S 4 R 2R 1
R s 72V AR 8] 22531 200, 150,100,50 ms . BE

Z20A 220A 190A 160A 130A

100A 70A 40A 10A

T RIE R AF S R it ) Fe /N R LI 43 300 A 40,
40,70,100 A, Al W, ,‘é’wTéH% TIG BB T2
TR TE EIE T, AV AR R]FE R 150 ~200 ms, N
DEC A ¥4 H B W ANIE T 40 A5 225 V8 15 1) 105 Bl o
150~100 ms, | PCHL )& R RN AT 70 A4
VRIS E]FE [ A 100~50 ms, NI DT R (19 5 5 3 0
AMEF 100 A,

FERRE RPOREE R (B 585 (W) Z
(B/h) s 4% i 2 BUOR/INGs 1 AR Bk A 7 g 4 v 7
WK T HLAERE BT — FR 18 i AR b R 5 K 4 i 5
FERIEEARMERE. HhE 3 AT LA H . 248 MRt
[B]24 50 ms B, AR T AT 230 A FriS4RIE K
BT R HA G IE R R R S8 1R 8] 4 51 A
100,160,200 ms B, ZRIFHUE B 4457 18 B9 73 17 B O
/MBS 3R 190,150,120 A,

B2 FREAEEFMEET TIC 48 AERMNEBRERR
Fig. 2 Surface morphology of molten pools of single point remelting by TIG cold welding at different cold welding currents and times
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Fig. 3 Surface morphology of cladding weld beads by TIG cold welding at different cold welding currents and times
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Fig. 5 Microstructures near fusion line after remelting 1Cr17 stainless steel surface at different cold welding times and currents
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Fig.7 Microstructures of cladding layer with stainless steel wire at cold welding current of 250 A for 200 ms: (a) at fusion line;

(b) at 0.21 mm from fusion line and (c¢) at 3.93 mm from fusion line
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Fig.8 Microhardness distribution of remelting samples (a) and cladding sample with stainless steel wire (b)
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Fig.9 Polarization curves of remelting layers (a) and cladding layer with stainless steel wire (b)
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