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Effects of per-pass reduction and annealing treatment on
microstructures and mechanical properties of Mg-Zn-Ce-Zr alloy
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Abstract: The microstructures and mechanical properties of rolled Mg-0.5%Zn-0.5%Ce-0.5%Zr alloy were investigated.
The alloy was rolled with different per-pass reductions (20%, 30%, 50%) at 400 ‘C and run speed of 10 m/min. The
microstructures were observed by OM, SEM, TEM and XRD. The results show that only dynamic recovery (DRV) takes
place in Mg-Zn-Ce-Zr alloy during rolling at 400 ‘C with various per-pass reductions. Meanwhile, more dislocations are
found in 50% per-pass reduction rolled alloy. The overall texture intensity of {0001} basal plane is weaker for 20%
per-pass reduction rolled alloys compared to 30% or 50%. After annealing at 500 “C, the static recrystallization occurs in
Mg-Zn-Ce-Zr alloy sheets. Texture weakening also happens after annealing, this is attributed to grain rotation during
static recrystallization. Obvious anisotropy is found in the rolled alloys due to the basal texture, and then the anisotropy is
weakened by texture randomization.
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Table 1 Chemical composition of investigated alloy (mass
fraction, %)

Zn Ce Zr Mg

0.45 0.37 0.46 Bal.
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Fig. 1 Macrographs of Mg-Zn-Ce-Zr sheets after being rolled
at 400 C with different per-pass reductions: (a) 20% per-pass
reduction; (b) 30% per-pass reduction; (c) 50% per-pass

reduction
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Table 2 Rolling parameters of Mg-Zn-Ce-Zr sheet

Per-pass Pass Final Total
reduction/% thickness/mm  reduction/%
20 5 2.62 67
30 3 2.73 66
50 2 2.38 70
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Fig. 2 Microstructures of Mg-Zn-Ce-Zr alloy before rolling:
(a) As-cast alloy; (b) T4 alloy
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Fig. 3 Microstructures of rolled Mg-Zn-Ce-Zr alloys: (a) 400-
20%-5P; (b) 400-50%-2P
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B4 ELHIZ Mg-Zn-Ce-Zr 454255 41 SEM 14 (400-20%-5P)
Fig. 4 SEM image showing the second phases of rolled
Mg-Zn- Ce-Zr alloy (400-20%-5P)
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Fig. 5 TEM image of rolled Mg-Zn-Ce-Zr alloys: (a), (b) 400-50%-2P; (c), (d) 400-20%-5P
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Fig. 6 Microstructures of rolled Mg-Zn-Ce-Zr alloy annealed at 500 ‘C for different times: (a) 5 min; (b) 30 min; (¢) 1 h; (d) 2 h
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Fig. 7 Pole figures of Mg-Zn-Ce-Zr sheets: (a) T4; (b) 400-20%-5P; (c) 400-50%-2P; (d) 400-50%-2P annealed at 500 ‘C for 1 h
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Fig. 8 Stress—strain curves of Mg-Zn-Ce-Zr alloys at three directions (0°, 45° and 90°): (a) 400-20%-5P; (b) 400-30%-3P; (c) 400-

50%-2P; (d) 400-50%-2P after annealing for 1 h
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