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Process Conditions for Low Bonding Strength in Pressure
Welding of Cu-Al Plates at Cold and Warm Temperatures

K. S. Sim and Y-S. Lee

Abstract

This paper is concerned with pressure welding, which has been known as a main bonding mechanism during the cold

and warm forming such as clad extrusion or bundle extrusion/drawing. Bonding characteristics between the Cu and Al

plates by pressure welding are investigated focusing on the weak bonding. Experiments are performed at the cold and
warm temperatures ranging from the room temperature to 200°C. The important factors examined in this work are the
welding pressure, pressure holding time, surface roughness, and temperature. A bonding map, which can identify the

bonding criterion with a weak bonding strength of 1MPa , is proposed in terms of welding pressure and surface roughness

for the cold and warm temperature ranges.
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Fig. 1 Bonding mechanism in cold pressure welding:
(a) original contact shape showing surface
roughness, (b) local fracture by microcrack at
the contact surface, (¢) completion of local
extrusion
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Fig. 2 Pressure welding specimens

Fig. 3 Experimental apparatus(MTS 858)
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Table 1 Data of sandpaper and surface roughness

C1220 Al1050

Roughness

Range (Ra) Sand Ra um Sand Ra um

Paper # paper #

I Div. 0.4304 0.7340
(0.4 ~ 0.82) 400 04009 | 1000 0.8533

II Div. 100 1.4908 220 1.5992
(0.8a~ 1.6a) 1.1221 1.4716

I Div. 1.9515 2.7863
(1.6a ~ 3.2a) 80 22672 100 2.3876
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Fig. 4 A map for mechanical bonding of 1 MPa
bonding strength at the room temperature
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Fig. 6 A map for mechanical bonding of 1 MPa
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Fig. 7 Variation of bonding strength with pressure
holding time

Fig. 8 A micrograph of the bonded cross section
under 500MPa at 200 C(x 500) : Pressure
holding time of (a) 1min, (b)10min
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