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Effect of force mode on martensite phase transformation of
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Abstract: Different orientation martensite wires, Cu-12%Al (mass fraction), were prepared by vacuum melting and
argon-shield vertical continuous directional solidification process. The mechanical properties were tested by tension and
compression for directional CuAl alloy, the effects of force mode on the martensite and mechanical properties were
investigated, and its phase before and after deformation were analyzed. The results show that, for [001] martensite parent
phases orientation wires, the tensile and compression strains separately are 24.4% and 14.7%, corresponding fractures
with ductile feature and cleavage feature. And for [110] orientation wires, the tensile and compression strains separately
are 0.09 and 0.809, corresponding fractures with quasi-cleavage feature and ductile feature. For [001] orientation wires
tension or [011] orientation wires compression, the martensite 8/ transforms to martensite ¢, by Bain transformation
mechanism, and for [001] orientation wires compression and [011] orientation wires tension, the martensite j;
transforms to martensite y;. [110] orientation wires show good plasticity due to single slip and double slips during
compression deformation.
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Fig. 1 XRD patterns of cross section of wires fabricated by

processes 1(a) and 2(b)
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Fig. 2 True stress—true strain curves of uniaxial tension or compression for different grain orientation wires: (a) [001] tension;

(b) [001] compression; (c) [110] tension; (d) [110] compression
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Table 1 Tensile and compression true strain of [001] and [110] wires

Tensile strain

Compression strain

Tensile strain Compression strain

Sample No. [001] orientation/% [001] orientation/% [110] orientation/% [110] orientation/%
1 24.4 14.4 8.0 70.6
2 24.6 14.8 8.9 81.4
3 242 14.9 10.0 90.8
Average value 24.4 14.7 9.0 80.9
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Fig. 3 Fracture micromorphologies of uniaxial tension or compression for different grain orientation wires: (a) [001], tension;

(b) [001], compression; (c) [110], tension; (d) [110], compression

(a) 1 — Before deformation
—y 2— After compression
D 3 — After tensile
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Fig. 4 XRD patterns of different grain orientation wires before and after deformation: (a) [001]; (b) [110]
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Fig. 6 Fracture macromorphologies of uniaxial tension or compression for different grain orientation wires: (a) [001], tension;

(b) [001], compression; (c) [110], tension; (d) [110], compression
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