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Abstract 

In order to clarify the crack initiation and propagation behaviour of a squeeze 
cast aluminum-silicon-magnesium alloy, fatigue tests of smooth specimens cut 
fiom A1 alloy car wheels formed by the squeeze casting were carried out under 
the constant stress amplitudes. The behaviour of a major crack was monitored 
successively by the plastic replication method. In addition to this, the analysis of 
the initiation and propagation behaviour of multiple cracks were made to 
investigate the statistical characteristics of microcracks. Namely, the distribution 
of crack initiation life, propagation life, crack growth rate and crack length were 
studied by assuming Weibull distribution. Through the values of Weibull 
parameters and coefficient of variance, the statistical characteristics were 
discussed quantitatively. 

1 Introduction 

Although aluminum casting alloys have been widely used for the machines and 
structures, alloys usually show a low fatigue strength and a low reliability caused 
fiom the casting defects. The squeeze casting [1,2] has dramatically improved 
the mechanical properties, fatigue characteristics and reliability of the strength of 
aluminum casting alloys. Recently, many fatigue data of squeeze cast A1 alloys 
have been reported, however there are a few data concerning the behaviour of 
small cracks [3] which nearly control the fatigue life of plain members. 
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