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Table 1 Main physical properties of tungsten and copper

Materials Coefﬁc.ient of ﬂfrfmflll Coefﬁc?e{lt of therma_l1 Melting point/C Strength/ Elastic r?odulus/ Density/g-cm”
expansion/ X 10” ‘C™  conductivity/W-(m-K) MPa X'10° MPa

W (W1) 4.5 164 3410 550 3.45 19.32

Cu (T2) 16.6 390 1083 120 1.29 8.96

LA SR A AE S B A L R PP T S, R
TR R A A AT T SR G RRALIEER 3
ENESEEVALINPI RS SN TP R S L

2 FERSSM

2.1 BEFR

1 ARG Y, RIRE SiO, MliRE Sio, i%
PEFUIE L T IR AU . R SiO WG MR, IR
WA 110 A I, ANRESCHL /A 1) (K 1a), JFH
BE LA P3G, AR AR ER, BRI Y HRA
F 170 A B, EAHIL T B (B 1o, WRE
SiO, WG R G, MREERI R 110 A I, SEBL T4 /85 1)
B 1d). IF HAR mAEAE W B R MY, B
WA, BEJBMBUE K. AR SOB BRI, OB 5
M, B BE AR 3G D IR R . AN 1R RO
BB i SkFRRAL, UK 60 fi5) ATLLE H, RinE

SO, i 14 77 1) /45 1 45 & A AF AR 2 IR LR, B
%o R S0, ¥ T 7 () /5 ST 45 A M BB AR D
LB A P (0 38 0 AR ST R R R S O, S 4 Ak ik
Beadak /b o I DL E I B0 WS T I N W) R G T
S ASCPRT R Ak 2D T A 1 Ak P LT S5 R B o
22 EIWMAEIR

I 1 48 R 7 O T A B Sk BOW T 3
FUFLIE 45 A WG AT S . T 20 B 3 20 il R[]
T, R SiO, FIVRFE SiO, Wb M AU Bl T 1 s 4R
FES AT S0 R 55 S 45 S G Dl . W) LA R TR
SiO, I, Fri&i & fE e R 2okl (K 2a. 2¢), #t
M4 A AR . WE Si0, Jo S Ab s i i 2 db, i
HREA RGN, S & r s R A, ik ®] 170
A B, FHHAL LT B ARG, 4580 (K 3a. 3. 3e)s
TR BV T AR AR I N B kK T A/ I R 5 A I
ME 2b. 2d K&K 3b. 3d. 3f 1 EDS ZHAHK W] LA

‘I"fi!ﬂ\
4

Bl 1T ARG ERE Si0, Jil a1 s B
Fig.1 Appearance of welding spot before (a~c) and after (d~f) SiO- coating at different currents: (a, d) 110 A ; (b, e) 140 A; (c, f) 170 A
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Fig.2 SEM images (a, c) and the corresponding EDS element line scanning (b, d) of the uncoated joints : (a, b) /=140 A and

(c, d) =170 A
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Fig.3 SEM images (a, c, e) and the corresponding EDS element line scanning (b, d, f) of the SiO, coated joints: (a, b) /=110 A,

(c, d) =140, and (e, f) =170 A
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Fig.4 Phase portrait of Cu/W
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Fig.5 Form of the arc for the uncoated (a~c) and SiO; coated (d~f) samples at different currents: (a, d) 110 A; (b, e) 140 A; (c, f) 170 A
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Table 2 Pull force of the samples uncoated and SiO; coated at
different currents (kN)

Current/A 110 140 170
Uncoated SiO; - 0.95 1.57
Coated SiO, 0.87 2.86 2.48
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Fig.6 Fracture position of the uncoated (a, b) and the SiO; coated (c~e) joints at different currents: (a, d) 140 A; (b, e) 170 A; (c) 110 A
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Process and Performance of Cu/W Dissimilar Metal Welded by A-TIG Arc Spot
Welding

Gu Yufen, Deng Zhiran, Shi Yu, Li Guang, Zhang Gang
(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Dissimilar metals Cu/W were welded by Tungsten Inert Gas (TIG). In the case of coating SiO, activating flux and uncoating
Si0,, the spot welding of W overlapped by Cu was conducted, and the appearance of spot welding, cross-section, microstructure and
tensile strength of joints were analyzed. The results indicate that top surface of the welding spots without SiO, are convex and irregular,
and there are many holes at the interface. In the case of coating SiO,, however, the center of the welding spot exhibits round pits, and the
number of holes at interface declines. Interdiffusion occurs between Cu and W, and the interface of samples coated with SiO; is tighter than
that of the uncoated. When the welding current is the same, the strength of SiO,-coated joint is higher than that of the uncoated. In addition,
fracture appears at markedly different positions in the two cases of welding,

Key words: TIG spot welding; activating flux; macroscopic feature; microstructure; pull force
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