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Fig. 1 Schematic framework of
Cu70-Zn30 alloy with twins
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Fig. 2 Schematic illustration of strain hardening about DTs
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Table 1 The parameters used in calculation in equation (10)

ZH e 225 SCHR

Ji B L S 60/ MPa 112 [17]

AR B AL A5 B n 0.42 [17]

i AE A5 A R AL B/ MPa 505 [17]

INEE PSS g 0. 009 [17]

Cu70-Zn30 #5 S E T, /K 1189 [17]

PERALHE L m 1.68 [17]

22 AR E B H-P 3 %K 0 31 C19]
Ky /(MN/m*?)

ZE R o 0.2~0.5 [20]
KK & b/nm 0. 256 [21]
W R G/GPa 37 [21]

B M 3.06 [22]
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Fig. 3 Comparison between the calculated and
experimental TB spacing-strain curve under dynamic

plastic deformation at a liquid nitrogen temperature
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Fig. 4 Comparison between the calculated and
experimental Twin layer thickness-strain curve under
dynamic plastic deformation at a liquid nitrogen temperature
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Abstract: Aimed at the evolutions of twin spacing and twin layer thickness on deformation twinning,a
flow stress equation of Cu70-Zn30 alloy was proposed. The flow stress of the material was divided into
two parts of short-range part and long-range part, the short-range part of the flow stress described by
Johnson-Cook equation because of its dependency of temperature and strain rate, the long-range parts
adopting the power strengthening law. Deformation twinnings under the different temperatures and dif-
ferent strain rates was simulated by Matlab. Compared with experimental results,it was found low tem-
perature and high strain rate promote deformation twinning; besides, deformation twining is more sus-
ceptible to low temperature than high strain rate,and TB spacing and twin layer thickness decrease as
the strain rate increases or the temperature drops.

Key words: deformation twinning;strain rate;temperature
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