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Effect of Die Material on Mechanical Properties of A365
Alloy High Vacuum Die Castings

Mayuki Morinaka®*, Tomonori Kuriyama®?
Ryoichi Imai*? and Yuji Kubo™?

In ductile die casting, increasing the cooling rate is desirable to refine the crystallized phase. However, lowering the die
temperature increases the likelihood of segregation. Therefore, in this study, rather than changing the die temperature, the
die material was changed to Cu. A365 alloy containing 0.18% Mg was die-cast into 5 mm-thick plates using two types of
dies: Fe/Fe and Fe/Cu. The effects on mechanical properties were investigated, and the following results were obtained: 1)
The cooling rate calculated by simulation was 32°C/s for the Fe/Fe die, while that for the Fe/Cu die was 85°C/s, nearly three
times faster. 2) Observation of the microstructure of the Fe/Cu die revealed no segregation, and the crystallized phase was
finer than that of the Fe/Fe die. 3) The measured values of tensile strength, 0.2% proof stress, and elongation for the Fe/Fe
die were within the ranges specified in the Rheinfelden catalog. The Fe/Cu die, with its faster cooling rate, improved the me-
chanical properties of the F and T5 steels by an average of approximately 15%. The T7 material showed almost no change.
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Fig. 8 The effect of cooling rate and heat treatment
on the tensile strength of die-cast A365 alloy
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mechanical properties of die-cast A365 alloy.
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