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Fig. 1 Preparation schematic diagram(a), macro organization chart(b), metallographic micrograph(c) and DSC heat flow
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Fig. 3 True stress—true strain curves of CG CuyygAligeMnjgs SMA during hot compression deformation at different
temperatures: (a) 700 ‘C; (b) 750 C; (c) 800 ‘C; (d) 850 C
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Table 1 Thermal compression deformation mechanical parameters of CG CuyggAljssMngs SMA

t/C &8 oe/MPa

00.02/MPa on/MPa £ InZ
0.01 14.46 12.19 16.18 — 9.43
0.1 22.11 20.82 27.94 — 11.73
700
1 43.37 38.27 53.19 — 14.03
10 66.61 62.28 81.75 1.07 16.34
0.01 14.64 10.12 14.64 — 8.74
0.1 16.84 16.13 21.35 — 11.05
750
1 48.96 4391 68.03 1.18 13.35
10 49.82 51.14 73.25 1.10 15.65
0.01 12.22 9.75 27.11 — 8.12
0.1 19.73 18.57 25.23 — 10.42
800 1 29.68 29.44 68.30 1.18 12.73
10 56.43 47.97 73.12 0.92 15.03
0.01 11.89 8.83 18.11 1.18 7.56
0.1 17.22 16.71 70.43 1.19 9.86
80 1 25.32 27.95 72.76 1.21 12.16
10 34.37 41.57 112.35 1.11 14.46
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Fig. 4 Metallographic structures of central longitudinal section of CG Cuy3Aljg¢Mn;os SMA samples after compression at

different deformation temperatures and compressive strain rates
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Fig. 5 Grain boundary bowing(a) and dynamic recrystallization(b) of CG CuysAl;ssMnos SMA after hot compression
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Dynamic recrystallization behavior of columnar-grained
CuysAl136Mnyo6 shape memory alloy in hot compression

SHI Bo-wen, LIU Ji-li, LIU Jin

(Hubei Key Laboratory of Theory and Application of Advanced Materials Mechanics,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: In order to study the high-temperature and large-deformation processing capability of high-performance
columnar-grained Cu-Al-Mn shape memory alloys, the columnar-grained CuyygAl;gsMnj shape memory alloy
was subjected to hot compression deformation (the deformation temperature of 700—-850 “C and the strain rate of
0.01-10 s ') to analyze the dynamic recrystallization behavior used the Gleeble 3500 thermal simulation testing
machine. The results show that with the increase of deformation temperature and strain rate, dynamic
recrystallization occurs at the grain boundary, and the number and size of dynamic recrystallized grains in the
columnar-grained CuyosAlig¢Mnyo¢ shape memory alloy increase. According to the Zener-Hollomon parameter
analysis, it can be obtained that the thermal deformation activation energy of the alloy is 0=113.55 kJ/mol. When
the strain rate factor InZ <<8, the alloy undergoes dynamic recrystallization; when 8<< In Z <16.34, the alloy may
or may not undergo dynamic recrystallization; when InZ > 16.34, the alloy will not undergo dynamic
recrystallization. Combining the hot working diagram of the alloy, the best process parameters of the hot working
are obtained: the deformation temperature and strain rate ranges are 725—825 ‘C and 0.08—1 s ', respectively.
Comparative analysis of the structure and properties of the alloy before and after high temperature rolling shows
that the alloy does not undergo dynamic recrystallization after 75% rolling deformation at 820 C. And the alloy
still has a superelastic strain of about 8% after rolling, and the martensitic transformation critical stress and the
peak stress are increased by more than 2 times at room temperature. Therefore, after large deformation at a
temperature slightly lower than the dynamic recrystallization temperature, not only the strength of the alloy can be
improved, but also the excellent memory performance of the as-cast alloy can be retained.

Key words: Cu-Al-Mn shape memory alloy; columnar-grained structure; dynamic recrystallization; strain rate

factor; high temperature rolling
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