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ABSTRACT

Copper sheets has been used widely in electric and electron industry fields because they have good electric
and heat conduction property of the material. And, in order to bond copper material, a kind of soldering process
is generally used. But, because it is difficult to bond by soldering between overlapped thin copper sheets, so,
another kind of brazing bonding process can be used in that case. But, because the brazing process needs wide
bonding area, it needs heat treatment process in electric furnace. Generally, for spot welding of sheets, a
conventional electric Resistance Spot Welding process(RSW) has been used, it has welding characteristics using
contact resistance heating induced by electric current flow between sheets. But, because copper sheets has the
low electric resistance, it is difficult to weld by electric resistance spot welding. So, in this study, an electric
Resistance heated Surface Friction Spot Welding process(RSFSW) is suggested and is testified for the spot
welding ability of thin copper sheets. It is known from the experimental results and simulation that the
suggested spot welding process will be able to improve the spot welding ability of copper sheets by the
combined three kinds of heating generated by surface friction by rotating pin, and conducted from heated steel

electrode, and generated by contact resistance of electricity.

Key Words: Spot Welding(£A3-&%), Electric Resistance Heating(M7|X &7+&), Surface Friction Heating(3 ™
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Table 1 Experimental conditions for three types of
spot welding method

Factor RSFSW  sFsw  (hermo-compen
Electrode force(kN) 4 4 4
Friction time (S) 3.45 3.45 /
RPM 1200 1200
Welding time (S) 0.45 %
Welding AC(kA) 125 / 125
Test number 10 3 3
Test methodology lap shear coupon configuration
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Table 2 Local interfacial fracture type after tensile shear tests of specimens welded by each different three
spot welding process
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Table 3 Value of means and interval plot for 95%
confidence level

Factor N Mean StDev 95% CI
RSFSW 10 1.3856 0.1032 (1.3261, 1.4451)
SFSW 3 0.8848 0.0297 (0.7761, 0.9935)
RSW
(thermo-compe| 3 1.0092 0.0239 (0.9005, 1.1178)
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Fig. 10 Interval plot of three spot welding methods
(95CI for the mean)
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