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Effect of impurities on Mechanical Behavior of Cu-30mass%Zn

Binary Alloy at Elevated Temperatures
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Abstract

For a further understanding an effect of impurities on mechanical property
of a brass, tensile test was conducted at elevated temperatures up to 803K under
a strain rate of 6.7x107* s™' using three kinds of Cu-30mass%Zn containing some
different impurities with different grain sizes. The coarse-grained specimens
show a poor ductility at intermediate temperature range, while fine-grained
specimens show an excellent ductility. However, these tendencies strongly de-
pend on contents of the impurities. In particular the alloy containing Sn and Fe
tends to show poor ductility.

Elongation to fracture was discussed concerning the formation of re-
crystalized structure with fine grains due to dynamic recrystalization and due to
the effect of impurities on the dynamic recrystalization.
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Table 1 Chemical analysis of the specimens used for this study.

Specimen Cu Fe Pb Sn S Sb 0O Zn
A 69.87 0.004 0.002 0.002 0.001 | 0.0002 | 0.001 Bal
B 70.67 0.001 | <0.001 | <0.001 | 0.001 |=<0.0001] 0.001 Bal
C 69.15 0.009 0.004 0.013 0.002 | 0.0003 | 0.002 Bal

[mass%]
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Fig. 1 Relation between annealing temperatures
and average grain sizes of the specimens.
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Fig. 2 True stress-true strain curves of the speci-
mens, which were tested at a tensile
strain rate of 6.7x 107" s™
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and (b} fine-grained specimens.
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Fig. 3 True stress-true strain curves of the speci-
mens, which were tested at a tensile
strain rate of 6.7x 107 s at 673 K : (a)
coarse-grained specimens and (b} fine-
grained specimens.
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Fig. 5 True stress-true strain curves of B speci-
mens with various grain sizes, which were
tested at a tensile strain rate of 6.7x 107*
s at 673K
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Fig. 12 TEM microstructure of the B specimen
deformed up to true strain of 0.1 by ten-
sile test at 673K and at a strain rate of
6.7x 107 s7"; showing dislocation pile up
to grain boundary.

Fig. 13 TEM microstructure of the B specimen
deformed up to true strain of 0.1 by ten-
sile test at 673K and at a strain rate of
6.7x 107" s7'; Arrow shows a dynamic
recrystalized grain.
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Fig. 14 Effect of total impurity content on
breaking strain of the specimens with
various grain sizes, which were tested
at a strain rate of 6.7x 107" s7" at 673K.
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