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ABSTRACT The mechanical behavior of aluminum with four different impurity contents,
deformed under hot-working conditions has been analyzed in terms of the exponential saturation
equation proposed by Voce and the model advanced by Kocks. It has been determined that the
observed increase in the flow stress is mainly due to the effect of impurities on the saturation
mechanical threshold and the parameter €,, whereas the other parameters involved in the analysis are
only slightly modified. The approach followed in the present work allows a satisfactory description
of both the flow stress and work-hardening rate of the materials analyzed, in terms of the deformation

conditions.
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1. INTRODUCTION

In a previous communication, Follansbee and Kocks [1] have shown that the practice usually
employed in the analysis of the mechanical behavior of materials, of comparing flow stresses at
constant strain rather than at constant structure, can give rise to misleading results since strain is not
z valid state parameter. In this sense, it has also been pointed out that the mechanical threshold stress
(MTS), or flow stress at 0 K, can be used satisfactorily as a structure parameter to conduct such
comparisons since it can be employed as an internal variable whose evolution can be treated using
noth physical based and phenomenologically based models.

The model advanced by Follansbee and Kocks [1] proposes that the flow stress of the material

can be expressed in terms of the MTS, temperature and strain rate by means of:
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