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Hot deformation and processing map of ZA27 alloy

LI Hong-ying, LIU Yang, HU Ji-dong, ZENG Cui-ting, WEI Dong-dong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The hot deformation behavior of ZA27 alloy were investigated by compressive tests on Gleeble—1500

' and

thermal-mechanical simulating tester in the temperatures range of 200—-350 °C, strain rate range of 0.01-5 s~
engineering strain of 60%. Based on Murty criterion, the processing map for the ZA27 alloy was obtained. The results
show that the flow stress decreases with the increase of temperature, while increases with the increase of strain rate. The
flow instability regimes appear at two different regimes: at the temperature of 200—210 ‘Cand the strain of 0.01-0.1 s,

as well as at the temperature of 250-350 ‘C and the strain rate of 1-5 s '

. The dynamic recrystallization is the main
reason for flow softening and stable flow. The hot deformation of ZA27 alloy can be carried out safely in the region with

a strain rate of 0.1-1 s ' and temperature range of 250—350 °C.
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Table 1 Composition of ZA27 alloy (mass fraction, %)
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Fig. 1 True stress—true strain curves of ZA27 alloy during hot compression deformation under different conditions: (a) 0.01 s ;
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Fig. 2 Processing maps for ZA27 alloy at various true strains (Number on contours representing efficiency of power dissipation in

percent): (a) 0.4; (b) 0.5; (c) 0.6; (d) 0.7
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Fig. 3 Microstructure of ZA27 alloy compressed at 200 C
and 0.01 s
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Fig. 4 Metallographs of ZA27 alloy showing grain coarsening
under different deformation conditions: (a) 300 ‘C, 0.01 s';
(b) 350 °C, 0.01s "
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Fig. 5 Dynamic recrystallization microstructures of ZA27
alloy under different deformation conditions: (a) 250 °C, 0.1s ;
(b)300C, 1s"
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