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Experimental Study on Pressure Welding of Cu and Al
at Cold and Warm Temperatures

K. S. Sim, Y. I. Kim, $.D. Jang, W.S. Kimand Y. S. Lee
Abstract

This paper is concerned with pressure welding, which has been known as a main bonding mechanism for the cold and
warm clad forming. Bonding characteristics of pressure welding between the copper and aluminum plates are
experimentally investigated. Experiments are performed at the cold and warm temperature range with the variation of
important factors such as magnitude of pressure, surface roughness of Cu and Al plates, and pressure holding time. It
could be concluded that the bonding criterion might be given as a function of bonding pressure and surface roughness for
the cold and warm temperature ranges.
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Fig. 1 Schematic outline of the bonding mechanism in
cold pressure welding: (a) Fracture of brittle surface
layers, (b) Surface expansion increasing the area of
virgin surface, (c¢) Extrusion of virgin material
through cracks of the original surface layer, (d)
Establishment of real contact and bonding between
virgin material
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Table 1 Surface Roughness Data -

Roughness C1220 Al1050
[T o [
1.6a~3.2a 80 ;Z:;i 100 %
0.8a ~1.6a 100 ::zgf 220 %
0.42~0.8a 400 33(3)3; 1000 *69‘873%'
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Fig. 3 Mechanical Bonding Graph (607C)

500

400 -

300

200 H

100 ~

o °© o
o yes

o o y °

X no

o o o

o © o

Q o o

X o o]

x o

x

T T T
0.4~0.8 0.8~16 1632
Surface roughness (Ra)

Fig. 4 Mechanical Bonding Graph (130°C)
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Fig. 6 Cross Section Structure of Bonding
Surface between Al and Cu
{(Room Temp., 560MPa, x 500)

Fig. 7 Cross Section Structure of Bonding Surface
between Al and Cu (200°C, 560MPa, x 500)
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