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Laminated Aluminum/Graphite Composite Roll with High Thermal
Conductivity and Thermal Stress Relaxation Effect
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Abstract

Downsizing and dense packaging of electronic devices such as power modules and light emitting diodes
(LEDs) lead to an increase in heat generation. In order to prevent the damages caused by the thermal
stresses due to the increased heat, we have developed a novel composite with high thermal conductivity
and a thermal stress relaxation effect.

We designed this thermal stress relaxation structure by topology optimization and fabricated a compos-
ite roll laminated with a non-bonded graphite sheet and aluminum foil. The thermal conductivity and the
stress relaxation effect of the composite were investigated on a power module structure with ceramics,
metals and the composite. The non-bonded interface in the composite reduced the thermal expansion
mismatch between the metal and ceramics and thereby relaxed the thermal stresses. Moreover, the com-
posite showed high thermal conductivity owing to the oriented graphite sheet.
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