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Compositional dependence of Martensitic transformation behavior of Zr-Cu
system shape memory alloys was investigated. Especially, effect of Al concentration on Zr-Cu system
alloys properties were investigated. The crystalline structure and martensitic transformation
temperature of fabricated alloys were investigated by using X-ray diffraction and differential
scanning calorimetry, respectively. It was found that the martensitic phase of intermetallic
compound ZrCu was formed in the near-equiatomic Zr-Cu binary alloy. On the other hand, both the ZrCu

martensitic and parent phases were formed in the Zr-Cu-Al ternary alloy. In addition, it was
confirmed that the martensitic transformation temperature of ZrCu decreased with addition of Al to
the base alloy. Therefore, it was found that addition of Al to the equiatomic Zr-Cu alloy can
effectively control the microstructure and martensitic transformation temperature.
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Table 1 Compositions and abbreviations of Zr-Cu binary and Zr-Cu-Al ternary alloys.

Alloy Nomina compositions Abbreviations Intermetallic compound

Zr-33 Cu (x = 67 at.%) zr67 Zr,Cu
Zr-45 Cu (x = 55 a.%) Zr45

Zr-(100-x)Cu Zr-50 Cu (x = 50 at.%) Zr50 ZrCu
Zr-45 Cu (x = 55 at.%) Zr55

Zr -59 Cu (x = 41 a.%) Zr4l Zr,Cuyo
Zr-49Cu-2Al (y = 2 at.%) 2Al
4-(E0-yACuy Al Zr-47CU6AI (y = 6 &%) 6Al

(b)

Fig.1 Fabricated aloys (@) button type master alloy, (b)plate type specimen for XRD measurement and

(c) disc type specimen for DSC measurement.
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Fig.2 XRD patterns of Zr-Cu binary alloys. Compositional dependence of crystallinestrucutre.
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Fig.3 XRD patterns of Zr-Cu-Al ternary alloys. Compositional (Al concentration) dependence of

crystalline structure of ZrCu.
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Fig.4 DSC curves of Zr-50Cu alloy. Endothermic reaction (reverse martensitic transformation) during
heating process and exothermic reaction (martensitic transformation) during cooling process.
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Fig.5 Martensitic transformation temperatures (Ms and Mf) and reverse martensitic transformation
temperature (As and Af) of Zr-Cu binary and Zr-Cu-Al ternary aloys.



As Af Ms MF Zr45 Zr55

4 DSC 5 Zr-Cu 2
Ms MF
As Af
Zr-Cu-Al Al 6
6 Ms MF As Af Al
ZrCu
Al Zr-Cu
2
Effect of alov composition on phase transformation behavior of Zr-Cu shape memory alloy, Hitoo
Tokunaga, 4(5) 1-8 2017 10 [ ]
Shane memorv effect and compositional dependence of Zr-Cu binarv and Zr-Cu-Al ternary aloy, Hitoo
Tokunaga, Transaction of the Materials Research Society Japan, 2016 6 [ ]
6
1 Zr-Cu Zr
72 2019 3
2. Zr-Cu
2019 9
3. Zr-Cu 2018
2018 8

4. Hitoo Tokunaga,Effect of alloy composition on microstructure and martensitic transformation
temperature of Zr-Cu system shape memory alloy, 3 International conference on Material
Engineering and Smart materials, 2018 8

5. Takuya Kunishi and Hitoo Tokunaga, Compositional dependence of martensitic transformation

behavior and microstructure of Zr-Cu system shape memory alloys, 27 MRS
2017 12
6. Cuzr
M&M2017 2017 10
0
o 0



€y

@



