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ABSTRACT The mechanism of two-step aging behavior of Al-Mg-Si alloys is discussed based
on the results of low temperature aging and effects of quenching conditions including water-
quenching(W.Q.) and step-quenching(S.Q.) treatments. In an Al-0.57%Mg-0.31%Si alloy (mass%),
the S.Q. treatment gives little effect on the electrical resistivity change at room temperature, while a
characteristic effect is observed on the resistivity increment at 373K. In addition, the peak hardness
of the two-step aged alloy at 453K after pre-aging at 373K becomes higher in the S.Q. treatment
than that in the W.Q. treatment. These results suggest that two types of clusters are formed during
pre-aging and that quenched-in excess vacancies affect the formation behavior of these clusters.
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1. INTRODUCTION

Recently, Al-Mg-Si alloys have become attractive as heat treatable aluminium alloys for
bodysheets of automobiles. However, it is well known that the two-step aging behavior of these
alloys is rather complicated. Therefore, this complicated behavior stands in the way of practical
applications of these alloys for bodysheet materials. The artificial aging treatment for these alloys
is usually performed at about 453K after quenching from solid solution states. However, in a case
that the alloys are exposed at low temperatures before artificial aging, the age-hardening behavior
of these alloys during artificial aging is variously changed depending on the temperature and time
of exposure conditions. In addition , the two-step aging behavior of Al-Mg-Si alloys also differs
depending on the chemical compositions of alloys ; i.e. contents of Mg2Si, excess Si and Mg for
Mg2Si quasi-binary compositions.

It is considered that these complicated behaviors are associated with the pre-precipitation
during low temperature aging (pre-aging). Therefore, in this work, both the effects of pre-aging
conditions on the subsequent artificial aging (second aging) behavior and the pre-precipitation
behavior have been investigated for the quasi-binary Al-Mg-Si alloys and excess Si alloys. The
precipitation and microstructures were examined using hardness, electrical resistivity measurements,
and transmission electron microscopy. Furthermore, the effects of quenching conditions including
water-quenching(W.Q.) and step-quenching(S.Q.) treatments on the above behaviors have been

also discussed in terms of the quenched-in vacancies.


















