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The Effect of Cold-rolling on Microstructure and
Transformation Behavior of Cu-Zn- Al Shape Memory Alloy
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Abstract In this study, cold-rolling and appropriate annealing was adopted for the grain refining of Cu-26.65Zn-4.
05A1-0.31Ti(wt%) shape memory alloy. For the cold deformation of this alloy the ductile ¢-phase must be contained.
After heat treatment at 550C the {(a@+ £)-dual phase with 40vol% e-phase was obtained which could be rolled at
room temperature. This alloy was cold rolled into a final thickness of 1.0mm with total reduction degrees of 70% and
90%. The rolled sheets were betanized at 800C for various times, then quenched into ice water. The grain size of cold
rolled samples were 60~ 80;m which is much smaller comparing with the hot-rolled samples. And the 90% rolled sam-
ple showed smaller grain size than the case of the 70% rolled one. The small grain size had influence on the phase
transformation temperatures and stabilization of the austenitic phases.
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Fig. 1. A section of Cu~Zn-Al phase diagram with 4wt%
aluminum.'”
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Fig. 2. Optical micrograph showing the (a+ f)- dual phase of

the Cu-26.65Zn-4.05A1-0.31Ti(wt%) alloy.
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Fig. 3. X-ray diffraction pattern showing the (e+ #)-dual phase.
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Fig. 4. Optical micrograph of the cold-rolled Cu-26.65Zn-4.
05A1-0.31Ti(wt%) alloy with rolling degrees of 70%(a) and 90%
(b)
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Fig. 5. Optical micrograph after betanizing treatment at 800C with various holding time. By 70% cold- rolled sheet, (a) 15sec (b)
30sec (c) 1min (d) 5min and by 90% cold-rolled sheet (e) 15sec (f) 30sec (g) 1min (h) 5min
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Fig. 6. The magnified part of a-phase after 30 seconds holding
at 800°C by 70% ocold-rolled sheet(a) and by 90% cold-rolled
sheet(b)
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Fig. 7. X-ray diffraction patterns showing the transformed 8-
phase with heat treatment after 70% cold rolling(a) and after 90
% cold rolling(b)
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Table 1. Grain size measured by the various holding time
at 800°C

holding time grain size (ym)
at 800C after 90% rolling | after 70% rolling
1 min. 59.3 61.5
2 min. 62.1 66.7
3 min. 62.9 72.6
4 min. 66.2 734
5 min. 66.7 71.5

Fig. 8. Optical micrograph of the 90% hot- rolled Cu-26.65Zn-4.
05A1-0.31Ti(wt%) alloy
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Fig. 9. X-ray diffraction pattern showing the 8-phase after 90
% hot rolling

Table 2. Transformation temperature according to the
working method and reduction degree

Hot rolling Cold rolling
Reduction degree 90% 70% 90%
A, -31 -33 -46
Transformation| A, _20 _920 _27
temperature
c) M, -29 -39 -44
M; ~-44 -52 -60
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