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Abstract The effects of transformation temperature and mechanical properties by thermal cycle of
CuZnAl shape memory alloy with a small of misch metal and Zr contents were investigated. The
addition of misch metal and Zr was very effective for reducing the grain size. After solution treatment,
the specimens were post-quench aged or step quenched at 100°C to 350°C for variation of Rockwell
hardness value. It was found that the Rockwell hareness value was very increased at 200°C and 250C.
The fracture strength and ductility have been significantly increased with the increase of misch metal
conten when tensile tested below M, temperature. Also, the fracture strength has been more increased in
the case of post quench aging treatment than that of the as-quenching treatment. Aging of the #-phase
decreases the M, temperature, but that of the martensite phase increases the A, temperature. The change
in A, temperature with post-quench aging can be attributed to recovery of order in the B-phase. The

hystersis of transformation temperature (A;—M,) has an increasing tendency by thermal cycles.
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Composition (wt%)

All
oy Cu 7n
A 70.5 26

26 ,

B 70.5
C 70.5
D 70.5 26

Al Misch metal Zr

3.5 - -
3.5 0.1 -
3.5 0.43 —
3.5 0.68 0.6

% Chemical composition of misch metal is 51.90 wt% Ce, 26.09 wt% La, 14.25 wt% Nd, 5.33 wt% Pr, 1.43

wt% Fe and 0.12 wt% Ba.
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Photo 1. Optical microstructures showing the change of grain size with grain refinement by the addition of
misch metal and Zr : alloy A(a), alloy B(b), alloy C(c) and alloy D(d).
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Fig. 1. Energy dispersive X-ray analysis spectrum
for the misch metal compound in alloy C (a) and
the misch metal and Zr compound in alloy D (b).
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Photo 2. Scanning electron micrographs showing the
second phase particles in martensite plate of alloy C
(a) and alloy DD (b) after quenched at 8507C.
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Fig. 4. Stress-Strain curves of alloy A, B, C, and
D after post-quench aged and as-quenched state.
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Photo 3. Scanning electron micrographs of tensile fracture surface with misch metal and Zr content ! alloy
A(a), alloy B(b), alloy C(c) and alloy D{(d).
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