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Type and Thickness of Copper Foli on Microstructure and Properties of
Resistance Spot Welded Joints of Titanium/Steel

ZHANG Pengxian, LU Jianqiang, CHEN Pei
(Provincial and Ministry Co-construction of State Key Laboratory of Advanced Processing and Recycling of

Nonferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Resistance spot welding was performed on TC4 titanium alloy and 304 stainless steel sheet with
copper foils of different types and thicknesses as transition layer materials. The influence of the type and thickness of
the copper foils on the microstructure and properties of the joint was studied. The results show that the shear
strength of the welding joint with pure copper foils as the transition layer was significantly higher than that of the
copper alloy foils as the transition layer, and the welding joint with T4 copper foil as the transition layer had the
highest shear strength. With increasing thickness of the T4 copper foil, the width of the reaction zone of the joint
decreased, the width of the intermediate transition zone increased, and the Ti-Fe intermetallic compound in the
fusion zone decreased, the shear strength of the joints increased first and then decreased, reaching the maximum

when the thickness was 04 mm.
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Table 1 Chemical compositions of titanium alloy and stainless steel (mass fraction ) %
Ti Fe Ni C Cr Al Mn \% Si N S H F 0
TC4 <030 <0.10 55~68 35~45 <005 <0015 <020
304 80~105 007 175~195 200 0075 003 0045
2 ( )
Table 2 Chemical composition of copper foils (mass fraction) %
Cu Fe Pb Ni Zn Sn Bi
T1 9995 0003 0002
T2 9990 0002 0005 0002 0001
T4 9950 0005 0050 0050 0015 0020 0030 0330
TUO 9999 0002 0001 0002 0005
TU1 9997 0002 0002 0003 0002 0005 0016
TU2 9995 0002 0010 0010 0015 0013
QSnl562 9730 0.100 0050 0200 0300 1.700 0350
HSn62-1 6300 0.100 0.100 0500 34900 1.100 0300
H62 6050 0.150 0.100 38748 0002 0500
TC4 304
80 mm X 20 mm X 1.5 mm , YR-
350SA2HGL , 3
TC4
’ N ) 304/SS
. : 20 mm X 20 mm., [ / IR
0210 mm, 20 mm, 1
o b *
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Fig.1 Diagram of joint assemble method
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’ ° Table 3 Welding process parameters
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Fig.2 Curves of shear strength vs welding process parameters of joint : (a ) welding current ;(b ) welding time and (c) electrode pressure

%

(c) H624A5E ,i&%ic
3 04 mm T4 H62

Fig.3 Profile microstructure of joints with 0.4 mm thickness T4 (a—b) and H62 (c—d ) copper foil as transition layer :

(a,c) near titanium alloy side; and (b,d ) near stainless steel side
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Fig.4 XRD spectra of fusion zone of joints with 0.4 mm thickness T4 (a) and H62 (b) copper foil as transition layer

, T4 o ,
~ o H62 ’ -
- s 04 mm T4
( ) , . 06 mm
. ) .
5 6 : 0.4 mm T4 7 : T4
,02 mm T4 IS

b

304455 4M

(c) 0.6 mm, BSAEM (d) 0.6 mm, EREFHRM

5 0.2,0.6 mm T4
Fig.5 Profile microstructure of joints with 0.2 mm (a—b) and 0.6 mm thickness (c—d ) T4 copper foil as transition

layers (a,c) near titanium alloy side and (b,d ) near stainless steel side
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Fig.7 EDS line scanning results of Ti, Fe and Cu elements in joints with T4 copper foil of different thickness as transition layers
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Fig.8 Shear strength of joint with different type and thickness of copper foil as transition layers
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