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Growth Properties of a Fatigue Crack of Squeeze Cast Al Alloy AC4CH-T6
at Elevated Temperatures

Norio KAWAGOISHI , Kohji KARIYA

Rotating bending fatigue tests were carried out using plain specimens of a squeeze cast Al alloy AC4CH-T6 at room temperature,

150 °C and 250 °C, to investigate the effect of elevated temperature on fatigue properties, especially the growth of a small crack at

high stress levels. Fatigue strength at 150 °C was nearly the same as the one at room temperature and higher than that at 250 °C,

though their static strengths were decreased with increasing in the test temperatures. The alloy was hardened at 150 °C and softened

at 250 °C due to aging at the fatigue process. At 250 °C, many slip bands and cracks were initiated, and these cracks coalesced each

other at the fatigue process. Most of fatigue life was occupied by the growth life of a small crack within 1 ~2 mm at all temperatures

tested. The growth rate of a small crack was determined by the small crack growth law, da/dN=C,a,"a (n, C,: constant). Fatigue life

at each temperature was roughly predicted by the modified growth law using yield stress and Young’s modulus, though the deviation

of the predicted fatigue life from the experimental one was larger at 150 °C than at room temperature and 250 °C due to

age-hardening.

Key Words: Fatigue, Squeeze cast Al alloy, Elevated temperature, Rotating bending, Crack initiation, Crack propagation, Aging
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