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Tensile Deformation Characteristics of a Zn-22wt% Al Eutectoid

Alloy at Temperatures below Room Temperature
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Abstract: — The superplastic Zn-Al eutectoid alloys having grain sizes from 0.75 to 3.7 y#m are produced

by aging at 200°C and their mechanical properties are investigated by means of tensile tests between-196 and

30°C at different strain rates. Microstructural observations are also carried out.

A yield stress increases with increasing grain size at temperatures above 0.4 Ty, where Ty, is the melting

point. On the other hand, the yield stress increases by reducing the grain size at temperatures below 0.35 Tp,.

Principal mode of deformation is grain boundary sliding. At the grain boundaries in a very fine-grained

specimen, many voids and cavities appear and grow as the strain increase at temperatures below 0.35 Ty,

while in a rather fine-grained specimen, the voids and cavities are less volume than that of the very fine-grained

one, and crystallographic slips in the rather fine-grained specimen are active. At temperatures below 0.35 T2,

the total elongation of the rather fine-grained specimen is lager than that of the very fine-grained one.
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Fig. 1 Nominal stress-strain curves for Zn-Al
eutectoid alloys deformed at various
temperatures.
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Fig. 2 The variation of yield stress with tem-

perature at a strain rate of 2.78x10™%
sec™1 for the five grain sizes indicated.
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Fig. 3  The flow stress of Zn-Al eutectoid alloy
as a function of grain size at various

temperatures.
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The flow stress-strain rate behavior of
Zn-Al alloy at various temperatures and
for two different grain sizes.
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Fig. 5 Dependence of strain rate sensitivity
(m) on grain size at various tempera-
tures.
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Fig. 6 The total elongation as a function of

temperature for various grain sizes.
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