Journal of Korean Powder Metallurgy Institute
Vol. 6, No. 2, 1999

JlA ERMo= MZE TiNi-XCu HAD|SSRUC| 54

ASE - ASE - 2 -

EENS

Aaboistn A RBEE, 50 E 1S TAH
=3 A1 Bt

Characteristics of Ti-Ni-(XCu) Shape Memory Alloy Powders made by
Gas Atomization Process

Dong-Hun Jang, Dong-Deuk Cha*, Su-Gun Lim and Tae-Hyun Nam
Division of Materials Sci. and Eng. Gyeong Sang National Univ.,
Chinju, 660-701 Korea
Research Center for Aircraft Parts Technology
*Dept. of Metallurgical Eng., Pohang College, Pohang, Korea
(Received April 22 1999)

Abstract Ti-45.2at.%Ni-5at.%Cu and Ti-40.2at.%Ni-10at.%Cu alloy powders were fabricated by gas a-
tomization process. The microstructures, shape, hardness and phase transformation behaviors of the powders
were investigated by means of optical microscopy, scanning electron microscopy, micro-hardness measurement,
x-ray diffraction analyses and differential scanning calorimetry. The hardness of the Ti-Ni-XCu alloy powders
decreased as Cu-content increased. The x-ray diffraction analyses were carried out for powders without heat
treatment, and those heat treated at 850 for an hour in a vaccum state(10” torr) and then quenched into ice
water. The intensity of B19' phase increased with heat treating. The monoclinic B19' martensite was formed in

the Ti-Ni-XCu alloy powders during cooling.
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Fig. 1. Schematic of Gas Atomization.
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Fig. 3. SEM micrographs of Ti-(50.2-X)Ni-XCu alloy
powders fabricated by gas atomization. (a) Ti-45.2at%
Ni-5at.%Cu, (b) Ti-40.2at% Ni-10at.% Cu
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Fig. 2. Microstructures of the Ti-(50.2-X)Ni-XCu shape memory alloy powders. (a) Ti-45.2at.%Ni-5at.% Cu, (b) Ti-
40.2at. % Ni-10at.% Cu
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Fig. 5. The result of EDS mapping in Ti-40.2at.% Ni-10at.% Cu alloy powders fabricated by gas atomization.
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Table 1. Composition of the Ti-45.2at.%Ni-5at.%Cu
and Ti-40.2at.%Ni-5at. % Cu powers

composition(at.%) Ti Ni Cu
Ti-45.2at.%Ni-10at.%Cu  50.680  44.231 5.089
Ti-40.2at.%Ni-10at.%Cu__ 53279  37.889 8.834
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Fig. 6. DSC curve of Ti-45.2at.%Ni-5at.%Cu alloy
powder.
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Fig. 7. DSC curve of Ti-40.2at.%Ni-10at.%Cu alloy
powder.
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Fig. 8. X-ray diffraction patterns of as-atomized Ti-(50.
2-X)Ni-XCu powders.
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Fig. 9. X-ray diffraction patterns of Ti-(50.2-X)Ni-XCu
powders heat treated at 850°C for 1hr.
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Fig. 10. X-ray diffraction patterns of as-atomized Ti-
45.2at.%Ni-5at. % Cu powders.
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Fig. 11. X-ray diffraction patterns of Ti-45.2at.% Ni-
5at.%Cu powders heat treated at 850°C for 1 hr.
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