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An Application of High Temperature Shape Change
Effects of a Cu-Zn-Al Alloy to a Temperature Monitor
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It is well known that shape recovery of the shape memory effect (SME) in Cu-Zn-Al alloys is
caused by the reverse transformation of the thermoelastic martensite. It has also been reported
that the alloys show an inverse shape change, which is attributed to a bainitic transformation.
In addition to the aforementioned shape changes, the authors have reported that another kind of
shape change appears in the alloys. This shape change phenomenon occurs at approximately
6500 1000k, and has been named “High Temperature Shape Change (HTSC)”

In the present paper, the HTSC behavior has been examined by using a Cu-25.3Zn-4.1Al-
0.00413-0.002N1 alloy (mass™) at elevated temperature between 600 and 1000K. Specimens of
the alloy were tempered at 960, 910 and 860K for 10%, 10* and 107s, respectively. No shape change was
observed during holding at these temperatures. However, when the specimens were cooled from
those temperatures, HTSC phenomenon was observed. The magnitude of the shape change was
examined on those tempered specimens. The specimen tempered at 960K for 10°s indicated the
smallest shape change among them., while the specimen tempered 860K for 10%s did the largest
shape change among them. Consequently, it may be considered that there is a certain obvious
relationship between the magnitude of the shape change and the temperature of specimens.
Hence, the HTSC in the Cu-Zn-Al alloy may be applicable to a temperature monitor under a

condition of low temperatures or short times in tempering treatments.
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Schematic diagram of metal die for a constraint annealing
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Diagram of experimental apparatus
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Shape changes of a specimen, bent at 300K, during two

heat cycles between room temperature and 960K
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