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Abstract

This study deals with the blistering problem in die
casting Al alloys when they are subjected to a T6 heat
treatment. In order to realize the onset temperature and
time conditions for the blistering problem to occur, a
common die casting alloy, namely ADC12 (Al-10.2
Si-1.6 Cu-0.9 Fe-0.3 Mg), were used and subjected to a
series of solid solutioning tests. Once the blistering onset
conditions were identified, proper T6 heat treatment can
be applied to the alloys without the occurrence of
blistering. Through a careful selection of heat treatment
conditions (not to exceed the blistering onset conditions)
and proper adjustments of alloy compositions (to lower
the required solid solution temperature) die casting alloys
can be strengthened by the blistering-free T6 heat
treatment.

The results show that the upper limits of temperature
and time for the blistering-free solid solution treatment in
ADC12 alloy are 480 °C /0.25 h. By correlating the high
temperature strength data of ADC12 alloys to the onset
temperature for blistering, it was found that the blistering
occur when the high temperature strengths of the ADC12
alloys are equal to or less than 1.14 kgf/mm? (or 11.2
MPa). As such, blistering problems can be avoided by
solid solutioning at a temperature below the onset
temperature blistering, while the high temperature
strengths of the alloys are strong enough to suppress the
blistering from happening.

In the case of ADC12 alloy (containing 1.6% Cu) it
was shown that, when subjected to solid solutioning one
hour at 460, 480, 490 and 520 °C, the subsequent age
hardening effect in the alloy are respectively 83%, 91%,
99% and 100%. This means that in the ADC12 alloy a



great amount of solid solutioning effect can be achieved
even heat treated at a low temperature of 460°C (a
temperature without blistering). It was also found in this
study that the duration of solid solution treatment can be
shortened from one hour to 0.25 hour without scarifying

the subsequent age hardening effect.
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