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Cold Working and Recrystallization Grain Size in Pure Zinc,
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The infuluence of heating temperature, heating time and reduction of thickness of specimens on the
recrystallization of cold rolled 99.999% pure zinc was studied by optical microscope. Finer recrystallized
grains were obtained at a higher reduction and a lower heating temerature. The following experimental
expression of the grain growth of polycrystalline zinc was induced : g= Aexp(—m7) « (T —Ty) « te, where g
is the grain growth rate, » (%) the reduction of thickness, 7 (K) the heating temperature, Tx(K) the tempera-
ture of the appearence of recrystallization and A, m, a, are constants, respectively. And the apparent
activation energy Q for the recrystallization of pure zinc at » =1% was calculated from the data and which was
@ =5.7Kcal/mol. A few secondarily recrystallized grains appeared in the 60% rolled specimens by 3.6ks

heating at 473K.
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Fig. 1 Relation between grain size D and heating
time ¢ for cold rolied zinc at each heating
temperature.
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Fig. 2 Relation between grain growth rate g and
heating temperature T for cold rolled zinc at
each heating time.
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Fig. 3 Relation between the slope of straight line in
Figure 2, Ina, and heating time, Int, for cold
rolled zinc at each reduction of thickness.
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Fig. 4 Dependence of b on reduction of thickness 7.
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Fig. 5 Relation between grain size, InD, and heating
time ¢ for cold rolled zinc at each heating
temperature and reduction of thickness.
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Fig. 6 Relation between velocity constant of crystal
growth % and reduction of thickness, Inr, for
specimen at each heating temperature.
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Fig. 7 The Arrhenius plot of the velocity constant
of crytal growth, Ink, against the reciprocal
of heating temperature.
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Table 1 Ratio of the number of secondarily recrystallized grains to total ones.

Temperature | Reduction Heating Time (10°s)

(0 % 2.4 3.0 3.6 4.8 6.0 7.2
20 — — — — - —

453 40 — — — negligible — negligible
60 — — — negligible | negligible |appreciable
20 — — — negligible — 10%

473 40 — negligible | negligible |appreciable 10% 50%
60 negligible | negligible |appreciable 10% 50% 90%
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