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Abstract

The thermal expansion behavior of directionally solidified ¥ (NizAD-6(NisNb)
eutectic alloys were studied. The coefficient of thermal expansion of 3" single phase
crystal, which has a cubic structure, decreased close to that of the eutectic alloy with
the increasing Nb dissolution in y". The crystalline structure of the & phase is orthor-
hombic. An anisotropy was observed in the expansion. The largest expansion was in
the crystalline direction of [100) which was the growth direction of the phase in the
eutectic alloy, [001) was intermediate, and the smallest was [010].

It was found that a linear rule of mixture holds for the coefficients between the
eutectic and its constituent phases at temperatures up to 500°C. At temperatures higher
than 800°C this rule can no longer hold, because thermal stress developed by the
difference in thermal expansion between the two constituents passes a critical value.
The thermal stability of eutectic lamellar structure is discussed in relation to the

thermal stress.
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Fig. 1 Temperature dependence of thermal
expansion coefficient (a) and composi-
tion dependence of vacancy formation
energy (E;) for y’ phases.
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Fig. 4 Thermal expansion in the growth direction of directionally solidified

y~¢ eutectic alloy and its constituent phases.
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