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Fig. 1 Optical microscope(OM) image of extruded pure zinc
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Fig. 2 IPF map(a), band contrast map(b), grain size distribution(c) and pole figure(d) of extruded pure zinc (Extrusion direction is
perpendicular to scanning plane)
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Fig. 3 Optical microscope image of extruded pure zinc after Fig. 4 Stress—strain curves of extruded AZ31" and pure zinc
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Fig. 5 IPF map(a), GROD map(b) and band contrast map(c) of annealing zinc after tensile test
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Fig. 6 IPF maps of compression(a) and tension specimen(b) of extruded pure zinc
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Table 1 Schmid factors of different twinning variations for detwinning zinc after tensile test at room temperature

Schmid factor

Grain No. = p = = = =

1012) (1012) (1102) (1102) 0112) (0112)
1 0.0143 0.0014 0.4169 0.3787 0.1368 0.1620
2 —0.0596 —0.0611 0.3001 0.2602 0.2353 0.2737
3 0.2248 0.1937 —0.0367 —0.0291 0.3721 0.3333
4 —-0.0727 —0.0039 —0.2383 —0.2079 —0.2157 —0.1774
5 —0.0314 —0.0278 0.3366 0.3687 0.2836 0.2551
6 0.4521 0.4619 0.2479 0.2552 0.0262 0.0287
7 0.2721 0.3256 —0.0356 —0.0343 0.0496 0.0839
8 —0.4889 —0.4698 —0.4913 —0.4806 —0.4914 —0.4831
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Table 2 Deformation compatibility parameter ' between two

twinned grains for detwinning zinc after tensile test at room

temperature
. Grain
Grain a-b Mt misorientation/(°)
1-2 09115 23
1-3 0.4670 64
1-4 0.4951 65.8
2-3 0.6688 48.2
2-6 0.8518 30
2-8 0.4054 74.4
3-4 0.4368 71
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Influence of twinning behavior on mechanical property of
pure zinc deformed at room temperature

ZHAO Meng-jie, JIN Li, DONG Jie, WANG Feng-hua, DONG Shuai

(National Engineering Research Center of Light Alloy Net Forming,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The microstructure evolution and mechanical properties were investigated by combined optical microscopy
(OM), electron backscattered diffractometry (EBSD) and mechanical property testing at room temperature. The results
suggest that {1012} twinning activates in most samples during deformation in Zn and causes tension-compression yield
asymmetry during uniaxial loading at room temperature. And the paired twins are observed, where twins can propagate
throughout the grains and consequently transfer strain to neighboring grains (termed as twin-twin transfer behavior). A
geometric compatibility factor m' was discussed to assess the possibility. It indicates that the more similar of grain
orientation and the larger of m' value are, the more likely twin-twin transfer tends to happen.
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