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Table 1 Chemical compositions of Mg-Zn-Gd-Ca

Mass fraction/%

Zn Gd Ca Mg

Alloy

Mg-1.5Zn-0.3Gd-0.1Ca
(ZGX20301)

142 021 0.12 Bal

Mg-1.5Zn-0.3Gd-0.1Ca
(ZGX20305)

1.52 028 051 Bal.
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Table 2 Rolling process parameters of ZGX20301and ZGX20305
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AL B2 JE AR E 1 Frzs. Bl 1) iR
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2, Wk RSTE R 300 pm, AE 5 A AR AE DR
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Rolling temperature/C

Pass No. Thickness/mm Reduction rate/% Heat temperature/C
ZGX20301 ZGX20305
1 13.5 10 350 360 270
2 12 10 350 300 310
3 10.5 10 340 335 330
4 9 10 320 300 310
5 7.5 20 320 320 330
6 6 20 320 300 310
7 4.2 30 320 300 310
8 33 23 310 270 280
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Fig. 1 Microstructures of as-cast and solution heat-treated alloys: (a) As-cast ZGX20301; (b) Solution heat-treated ZGX20301; (c)

As-cast ZGX20305; (d) Solution heat-treated ZGX20305
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Fig. 2 SEM images ((a), (b), (c), (d)) and corresponding energy dispersive spectra ((a’), (b'), (c'), (d")) of solution heat-treated alloys:
(a), (b) ZGX20301; (c), (d) ZGX20305
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Fig. 3 Microstructures of as-rolled alloys: (a), (b) ZGX20301 alloy; (c), (d) ZGX20305 alloy
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Fig. 4 SEM images of alloys annealed at different temperatures for 90 min: (a), (b), (c), (d) ZGX20301 alloy; (e), (f), (g), (h)
ZGX20305 alloy
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Fig. 5 (0002) pole figures of rolled and annealed at different temperatures for 90 min: (a), (b), (¢) ZGX20301 alloy; (d), (e), ()
7GX20305 alloy
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Fig. 7 Stress—strain curves of as-rolled and annealed two alloys along RD and TD: (a), (b) ZGX20301; (c), (d) ZGX20305
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Table 3 Mechanical properties of rolled and annealed alloys
Alloy Temperature/'C Direction YS/MPa UTS/MPa Elongation/%
RD 261.2 287.4 5.3
Rolled
TD 217.3 293.2 159
RD 176.7 235.5 28.1
275
TD 144.4 229.3 273
RD 163.8 235.6 34.1
7GX20301 300
TD 130.9 223.4 349
RD 152.5 227.0 30.8
325
TD 117.6 218.2 29.6
RD 133.5 2243 28.3
350
TD 98.3 213.3 29.7
RD 240.2 304.2 4.7
Rolled
TD 216.9 250.5 1.1
RD 206.8 2429 18.7
275
TD 152.6 204.3 6.3
RD 168.7 234.4 24.8
7GX20305 300
TD 131.0 190.5 9.0
RD 158.8 228.3 16.5
325
TD 124.9 181.0 9.4
RD 147.6 228.1 24.8
350
TD 113.8 204.0 13.6
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Fig. 8 SEM
alloys annealed at 300 ‘C for 90 min: (a) ZGX20301 alloy; (b)
ZGX20305 alloy
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Effects of Ca concentration on microstructures and
properties of rolled Mg-Zn-Gd-Ca alloys

WEI Cheng-bin"% YAN Hong? DU Xing-hao', LUO Jun?, CHEN Rong-shi’

(1.School of Materials Science and Engineering, Shenyang Aerospace University, Shenyang110136, China;

2. Environmental Corrosion Centre, Institute of Metal Research, Chinese Academy of Sciences, Shenyang110016, China)

Abstract: The effects of Ca content (0.1%, 0.5% (mass fraction)) on the microstructure, texture and mechanical
properties of rolled Mg-1.5Zn-0.3Gd-Ca sheets were investigated aiming to develop high ductile Mg base alloys by
improving the microstructure and texture. The results show that the as-cast microstructure of the Mg-1.5Zn-0.3Gd-0.1Ca
alloy includes uniform and fine second phase, while in the as-cast microstructure of the Mg-1.5Zn-0.3Gd-0.5Ca alloy, the
big-block second phases can be observed. The rolled sheets show non-basal texture with double peaks. The sheets show
equiaxed grain after annealing treatment, and the ductility of the sheets can be improved significantly. After being
annealed at 300 ‘C for 90 min, the room-temperature elongations of the Mg-1.5Zn-0.3Gd-0.1Ca alloy along the
transverse direction and the rolling direction are 34.9% and 34.1%, respectively. And the difference of the yield tensile
strength between the rolling and transverse direction is shown to be lower due to the static recrystallization during
annealing treatment at certain temperature.

Key words: magnesium alloy; rolling sheet; texture; mechanical property
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