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Effect of Small Casting Defects on the Tensile and Fatigue
Properties of Cast AC4C Aluminum Alloy
Car Road Wheels

Toshinori OHSHIMA and Tadao HAYASHI

Abstract

The effect of small casting defects and dendrite morphology on the tensile and fatigue
properties of permanent mold cast Al—7%Si alloy car road wheels were studied.
Based on the experimental results and discussion, the following conclusions have been

drawn.

(1) The tensile strength and ductility of the wheels decreased markedly with increasing
amount of small casting defects, while the effects of dendrite armspacing on the tensile

properties were insignificant.

(2) Fatigue crack growth rate in the coarse dendrite structure is slightly larger than the

rate in the fine dendrite structure.

(3) Cycles to fatigue failure were decreased with increasing stress intensity factor range
of the initial defects as the origin of fatigue crack.
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Table 1 Chemical composition of AC4C alloy / wt% (JIS)
Si Fe Cu Ti Mn Cr Mg Zn Al
6.5—7.5 < 0.20 < 0.20 < 0.20 < 0.10 < 0.05 0.2—-0.4 0.10 Bal

100 300 /mm
L 1 | 1 | I |

200

Fig.1 Geometry of aluminum wheel and loca-
tion of specimen.
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Table 2 Casting and Heat treatment

Conditions
Casting temp. 700—710° C
Solution treatment 535°C—3hr, W.Q
Natural aging Room temp. —2hr
Artificial aging 150°C —4hr
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Fig.2 Dimensions of specimens. (a) Tensile
test specimen. (b) Fatigue test specimen.
(c) Fatigue crack growth test specimen.
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Fig.6 Tensile strength and elongation versus
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Fig.10 Tensile strength and elongation versus
dendrite armspacing for spoke region of
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Fig.11 Tensile strength and elongation versus

area defectivity for spoke region of a
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