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Table 1  Composition of VW53 magnesium alloy in solid

solution(ew/%)
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Fig.1 Schematic diagrams of compressed sample and

microscopic observation area
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Fig.2 SEM image of magnesium-RE alloy (a), OM image (b) and XRD pattern (c) of VW53 magnesium alloy in solid solution
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Fig.3 IPF map (a) and PF map (b) of VW53 magnesium alloy in

solid solution
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Fig.4 True stress-true strain curve and strain hardening rate vs

true strain curves of VW53 magnesium alloy
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Table 2 Selected strain value for VW53 magnesium alloy

during compression at room temperature

Strain 1 Strain 2 Strain 3 Strain 4
0.037 0.071 0.120 0.180

5 VW53 B:& AR R OM A
Fig.5 OM images of VW53 magnesium alloy at the strain 1 (a), strain 2 (b), strain 3 (c), and strain 4 (d)
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engineering strains
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Fig.8 OM image (a) and SEM image (b) of VW53 magnesium

alloy compressed sample
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Fig.9 IPF (a-d) and GB (e-h) mappings of VW53 magnesium alloy with different strains: (a, €) 0, (b, f) 0.037, (c, g) 0.090, and (d, h) 0.180
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Fig.10 Misorientation angles of VW53 magnesium alloy with different strains: (a) 0, (b) 0.037, (c) 0.090, and (d) 0.180
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Strain
Parameter
0 0.037  0.090 0.180
Length/mm 0 11.1 23.9 13.7
Length fraction 0 0.136 0.161 0.077
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T Twins TVl TV2 TV3 TV4 TVS TV6
T1 0.042582 0.21422  0.4752 0.046935 0.20522 0.46186
T2  0.23049 -0.059225 0.015145 0.28527 -0.035247 -0.015651
T3 0.26479 0.00039895 0.4067 0.24776 0.0048557 0.42819
T4  0.20982 0.01602 0.41999 0.19216 0.023601 0.44523
T5 0.1341 0.11561  0.4987 0.13406 0.11564 0.49877
T6 0.1341 0.11561  0.4987 0.13406 0.11564 0.49877
T7  0.25303 0.14515 -0.10514 0.20318 0.10363 -0.096803
T8 -0.057626 -0.090708 0.20789 -0.022293 -0.11492 0.14834
T9 -0.062394 0.28496 0.14273 -0.052964 0.32874 0.17708
T10 0.16531 0.087484 0.4927 0.16338 0.088901 0.49605
T11 0.389  -0.0007339 0.35143 0.39597 -0.000330 0.34487
o TI12 0.48191 0.062754 0.17724 0.46678 0.057106 0.18673
CD T13 0.042582 0.21422  0.4752 0.046935 0.20522 0.46186

0001 2710

—  Note: The bold denotes the actual activated twin Schmid factor, while
the underline denotes the maximum Schmid factor
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Fig.11 Calculation results of twin Schmid factor
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Fig.13 PF maps and orientation correspondence between in-grain twins and matrix: (a) matrix with TV4, (b) matrix with TV6, and
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Fig.14 Grain size distributions of VW53 magnesium alloy with different strains: (a) 0, (b) 0.037, (c) 0.090, and (d) 0.180
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Fig.16 IPF (a-c) and PF (d-f) mappings of {1012} twins (a, d), {1121} twins (b, €) and matrix (c, f) in VW53 magnesium alloy
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Fig.17 IGMA distributions of VW53 magnesium alloy with different strains: (a) 0.037, (b) 0.090, and (c) 0.180
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Twinning Behavior of VW53 Magnesium Alloy During Compression at RT
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Abstract: The twinning behavior of Mg-5.65Gd-3.15Y-0.48Zr(VW53) magnesium alloy in solid solution was studied by compression

experiments with different strains at room temperature, and the effects of twinning on microstructure and properties of the alloy were

investigated. The microstructure of VW53 magnesium alloy was observed and analyzed by OM, SEM and EBSD. Vickers microhardness of

samples was tested. The results show that {1012 } tensile twins and {1121} tensile twins are mainly produced during the compression

process of VW53 magnesium alloy at room temperature. With the increase in strain, {1012} twins will nucleate, grow, merge, and even

annex the entire grain, while {1121} twins will not expand and merge significantly. With the increase in strain, the degree of cross-cutting

of twin boundary and segmentation of refined grain increases, which can effectively improve the mechanical properties of VW53

magnesium alloy.
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