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Effect of Thermal Cycle and Aging Heat Treatment on Transformation

Characteristics of Cu-Zn-Al Shape Memory Alloys.
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ABSTRACT

The effects of thermal cycle, aging heat treatment and Boron addition on the phase transformation
characteristics and mechanical properties of the shape memory alloys of Cu-Zn-Al system, which was
designed to operate about 80°C by this research group, were studied, From the view point of the effects of
thermal cycle on the phase transformation temperature change, it was found that up to 100 cycles Ms and
Af points increased by 3-7C and Mf decreased a little hit and after that all of them were remain constant,
and As point was not affected. All of the phase transformation temperatures were decreased 5-7°C by aging
heat treatment, at 140°C for 24h however the effects of thermal cycle on aged alloys were same as on
unaged alloys, As the thermal cycle increased the shape memory ability decreased a little up to 20 cycles,
but above that it kept almost same ability. By Boron addition, grain size was refined from 1500um to
about 330um and the hardness, fatigue property were improved but shape memory ability was lowered.
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Table 1. Chemical Composition of the alloy, (wt%)

Elements .
Cu n Al B
Specimen
Cu-Zn-Al 77.9 14.12 8.0

Cu-Zn-Al-B 7 14.20 8.09 (.002
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Fig 1. Schematic dilatation hysteresis behavior of
Cu Base-14, 0-14.5wt% Zn-8, 0-8.5wt%
Al
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Fig 6. The change of Ms Af temperature of Cu-Zn
-Al alloy by thermal cycling after aging.
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Fig 8. The change of Ms. Af temperature of Cu-Zn
-Al-B alloy by thermal cycling after aging.
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Fig 7. The change of As Mf temperature of Cu-Zn
-Al alloy by thermal cycling after aging.
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-Al-B alloy by thermal cycling after aging.
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Photo 2. Scanning electron micrographs showing fatigue fracture facets of Cu-Zn-Al and Cu-Zn-Al-B alloy
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(a) (b)

Photo 3. The shape after constraining deformation by 36¢mm ring below Mf for 1hr.

(a) above Af (b) below Mf

Photo 4. Shape memory effect (a—b) and reversible shape memory effect (b—a) of Cu-Zn-Al specimen
produced by training.

(a) above Af (b) below Mf

Photo 5, Shape memory effect (a—b) and reversible shape memory effect (b—a) of Cu-Zn-Al-B specimen
produced by training
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