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Abstract: The compression deformation behaviors of AZ31B thick plate at different deformation temperatures of
200-520 °C and high strain rates of 2—60 s~ were studied by using Thermecmastor-Z hot simulation equipment with a
strain of 60%. The influence of deformation temperature and strain rate on the microstructure evolution based on the
microstructures after deformation and true stress—true stain curve after hot compression was investigated. The results
show that true stress—true strain curve is a normal shape for hot working with dynamic recrystallization when
deformation temperature is higher than 320 ‘C. And the flow stress decreases with increasing temperature at a given
strain rate, while it increases with increasing strain rate at a given temperature and a strain rate lower than 15 s . The
microstructure observation also suggests that dynamic recrystallization takes place obviously during the deformation
process. The volume fraction of dynamic recrystallization grains increases with increasing strain rate. In addition, distinct
distribution of gains exists in the samples deformed at various temperatures. Based on the hot compression experiment
results, AZ31B rolling sheet was processed at 300-330 °C and at large reduction per pass. The obtained AZ31B sheet
shows fine grain size and excellent mechanical properties.
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Table 1 Chemical composition of AZ31B Mg alloy (mass
fraction, %)

Al  Zn Mn Fe Si Ni Cu Mg
3.19 0.81 0.33 <0.005 <0.1 <0.005 <0.05 Bal

A Max=9.06

Level
3

Fig. 1 Microstructure (a) and {0001} basal pole figure (b) of as-rolled AZ31B Mg alloy sheet
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Fig. 2 True stress—true strain curves of AZ31B Mg alloy at different hot compression temperatures and strain rates: (a) 200°C;

(b) 250°C; () 320°C; (d) 380°C; (e) 450°C; (f) 520°C
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Fig. 3 Effect of strain rate and deformation temperature on

peak stress of AZ31B Mg alloy during hot compression
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Fig.4 Microstructures of deformed AZ31B Mg alloys at different temperatures and strain rates: (a) 200 ‘C,2s'; (b) 250 C,2s;
(€) 320 C,2 57" (d) 200 C,457"; (e) 250 C,4 57" (£) 320 C,45s"; () 200 C,155s7"; (h) 250 C,15s ' (i) 320 C,15s
() 380 C,4s"; (k) 450 "C,4s7'; (1) 520 C,4 s'; (m) 380 °C,8s'; (n) 450 'C,8s7'; (0) 520 C,8 5% (p) 380 'C,60 s7;
(q) 450 C,60s " (r)520 C, 605"
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Fig. 6 Microstructures at different positions of compression samples deformed at 200 °C, 4 s™' (a) and 380 C, 8 s ' (b) :

(ay) Difficult deformation area in Fig. 6(a); (a,) Free deformation area in Fig. 6(a); (a;) Large deformation in Fig. 6(a); (b;) Difficult

deformation in Fig.6(b); (b,) Free deformation area in Fig.6(b); (bs) Large deformation in Fig.6(b)
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Fig. 7 Microstructure (a), texture (b) and tensile properties
along RD, TD and 45° (c) of as-hot-rolled plate
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4) fERJLGE SR FERE b, 925 T 300~330 Cild
FEVEIE S BRI O R R HREL, 3R43 TR 2 mm
(¥ AZ31B AR, BB AT 3859 40N R A 504 )

FERE

Bt
AT H A3 2 FANTFT B H 1 ).
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