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Influence of Coating Thickness on Adhesion Strength of Aluminum Coatings
on Aluminum Nitride Substrates by Low Pressure Cold Spraying
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Cold splay is considered for use in semiconductor devices because it can produce coatings with minimal thermal
degradation. However, the adhesion strength between the ceramic substrate and the copper coating used in this application
is not sufficient. Therefore, a method to improve adhesion strength by using an aluminum coating as a bond coating has been
reported. In particular, aluminum nitride substrates and aluminum coatings show high adhesion strength, which is thought to
be due to scientific bonding via Y»Os-derived oxide film on the substrate surface. Since the coating thickness was limited to
80 um only in these previous studies, we varied the coating thickness in this study to investigate the influence of coating

thickness on adhesion strength. As a result, the adhesion strength increased as the coating became thicker.
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Fig. 1 (a) Figure of the low pressure cold spray equipment and (b) schematic diagram around the substrate used in this study.
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Fig. 2 Schematic diagram of thermocouple bonding position on substrate.
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Fig. 3 Influence of coating thickness on adhesion strength of aluminum coatings on aluminum nitride substrates.
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Fig. 4 Influence of coating thickness on tensile load of stud pins and shear load of coatings.
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Fig. 5 Transition of substrate surface temperature at gun traverse speed of 12 mm/s.
(a) shows waveform of TC1, TC2, and TC3. (b) shows waveform of TC1, TC3, and TC4.
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Fig. 6 Maximum substrate surface temperature for each thermocouple at different traverse speeds.
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