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Microstructure and Transformation Characteristics with Cooling Rate in
Cu-Al-Ni Based SMA Ribbons Fabricated by Melt-Spinning

Y. S. Les, W. Y. Jang and E. G. Lee
Division of Metall. and Mater. Engr. & BK 21, Chosun University, Kwangju 501-759, Korea

Abstract The microstructural change and transformation characteristics with cooling rate i.e. wheel speed were
investigated in 82.8Wt%Cu-12.8wt%Al-4.3wt%Ni SMA ribbons fabricated by melt-spinning. The thickness and width
of ribbon were decreased with increasing wheel speed, while the uniformity of it was improved. At same wheel
speed, the grain size of the contact surface of ribbon was smaller than that of free surface. The mean grain size was
decreased with increasing wheel speed, resulted in obtaining grains with 3 um in mean diameter in the wheel speed
of 30 m/s. However, micro-voids and cracks at grain boundary could be cbserved at higher wheel speed. M, and A,
temperatures were decreased, and M,~M; and A,~A temperature ranges were broadened with increasing wheel
speed. All the ribbons were retained the ordered DO, due to rapid cooling, the volume fraction of it was increased

with increasing wheel speed.
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Table 1. Chemical composition of the alloy investigated in
this study

Chemical composition(wt. ?b) Al M,
Cu Al Ni
829 128 4.3 163 174

A! Vacuum gauge

B: High frequency induction heater

C: Outlet D: workcoil

E: Quartz tube F: Copper wheel(¢ 200mm)
G: Ejector

Fig. 1. Schematic drawing of melt-spinning system.
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Fig. 2. Variation of width and thickness with wheel speed.

Fig. 3. Typical microstructures of ribbons melt-spinned
in the speed of 35my/s; (a) free and (b) contact surfaces.
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dT/dt: cooling rate of melt

AT: temperature difference between wheel and melt
x: thermal diffusivity of melt

y.: characteristic value

L: thickness of ribbons
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Fig. 5. Scanning electron micrographs of SMA ribbons
with wheel speed; (2) 10m/s, (b) 20m/s and 30m/s.
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Fig. 6. XRD patterns with wheel speed; (a) 10m/s (b) 20
m/s and (c) 30ny/s.
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Fig. 8. Variation of M, and A, temperatures of SMA
ribbons with wheel speed.
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