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Investigation of Adhesion in Al / Al Clad Materials by Surface Activated Bonding Method
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Synopsis :

Keywords
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We have developed a new cladding process by the surface activated bonding (SAB) method. In this
process, the surface of materials to be bonded are cleaned and activated by argon (Ar) ion sputter
etching, and then immediately rolled together with low distortion at room temperature in a vacuum
condition.

In this study, we prepared aluminum (Al) foil of 27/m thickness and an Al sheet of 1 mm thickness as
raw materials and fabricated a series of clad samples with different Ar ion etching time and rolling
load conditions in a constant vacuum degree.

It was found that the bonding strength of the Al / Al clad samples increased with increasing the
Ar ion etching time and rolling load. In the observation of the interface between Al foil and Al
sheet by means of focused ion beam (FIB) and transmission electron microscope (TEM) , an
amorphous-like oxide layer with 20nm to 40nm thickness was formed in the case of the clad samples
cladded under the conditions that the Al oxide layer on the raw materials remained. It is considered
that adherence between Al and Al oxide or between Al oxide and Al oxide occurs when only the
adsorption layers on the surfaces to be bonded are removed by Ar ion etching.
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Fig. 2 Depth profiles of Al raw materials obtained by AES :
(@)27/m thickness Al foil and (b)lmm thickness Al sheet
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Fig. 3 Transitions of Al binding energy peaks obtained by
XPS analysis on 1mm thickness Al plate surface
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Fig. 4 Relationship between peel strength of Al / Al clad materials
and Ar ion etching time, The thickness of the residual Al
oxide layer after etching is shown on the horizontal axis
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Fig. 5 Depth profiles of oxygen concentration at the interface

of Al / Al clad materials treated by different etching time,
measured by AES
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Table 1 Results of EDX analysis around the interface of Al
foil / Al sheet clad material
Unit: at%
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. Al (0] others
Point
Al foil 96.1 3.2 0.7
Interface layer 86.7 11.9 1.4
Al sheet 96.4 3.3 0.3
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