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Abstract

Al-Cu-Ge alloy system, a typical ternary eutectic alloy system, has been used widely in the industries. Our research
is helpful for better understanding its thermophysical properties and improving its structural performance. In this paper,
the specific heat values and thermal expansion coefficients of Als5Cu10Gess, Al7oCuioGezp and AlgoCuioGerg alloys are
investigated. The microstructural characteristics and the solidification paths of these alloys under near-equilibrium
solidification and rapid solidification conditions are studied comparatively. Their specific heat values increase as Al
content increases and Ge content decreases. The softening temperature is 666 K, and the thermal expansion coefficient
fluctuates around 1.5 x 107° K~! in the temperature range of 370—650 K. Under a near-equilibrium solidification
condition, the last formation microstructure is (Al)+(Ge) pseudobinary eutectic instead of ternary eutectic. This means
that (Al), (Ge), and CuAl; phases are difficult to nucleate simultaneously or grow cooperatively. In comparison, during
rapid solidification, the nucleation of primary phase is depressed, pseudobinary eutectic and ternary eutectic are much

easier to form in these alloys.
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