18 7 2008 7
Vol.18 No.7 The Chinese Journal of Nonferrous Metals Jul. 2008

1004-0609(2008)07-1171-07

(1. 110004
2. 110004
3. « ) 110016)

(hep) ( 99.995%)

hep
TG 113.25 A

Deformation and damage behavior of coarse-grained pure zinc
under unidirectional tension and compression
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Abstract: The deformation and damage behavior of coarse-grained pure zinc (purity of 99.995%), with typical hcp
structure, were investigated under unidirectional tension and compression. The surface deformation features and fracture
surfaces of all deformed samples were observed by optical microscopy and scanning electron microscopy. The results
show that under unidirectional tensile deformation, this material exhibits a very poor plasticity. Only under the case that
the strain rate is very low, does the pure zinc show somewhat of plasticity. The slip systems can hardly operate under this
circumstance, and only a few deformation twins can be found. Cleavage fracture is the major mode of a final failure of
samples. In contrast, the samples of pure Zn present much better plasticity under compressive tests than under tensile tests
at comparable strain rates. The deformation and damage behavior are slightly distinctive under different compressive
strains, consisting of twinning (including formation of secondary twins), slip deformation, cracking, etc. Grain boundaries
act as varying roles under different loading conditions.
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Table 1  Yield strength and elongation under tensile

deformation at different strain rates

Strain rate/s | Yield strength/MPa  Elongation /%
107 11.6 6.3
107 5.9 5.6
107 7.5 3.2 2
Fig.2 Surface deformation features of unidirectional tensile
2.2 samples at different strain rates: (a) 10 /s; (b) 107 /s;

2(a) 10 /s (c) 1072 /s
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4 5%107 /s 3%

Fig.4 Surface deformation features of compression samples at strain rate of 5x10~*/s and with compressive strain of 3%

5 5%107 /s 11%

Fig.5 Surface deformation features of compression samples at strain rate of 5x10~* /s and with total compressive strain of 11%
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Fig.6 Surface deformation features of compaction samples at strain rate of 5x10™* /s and total compressive strain of 36%
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Fig.7 Sketch of compressive deformation damage mechanisms

of coarse-grained pure Zn
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