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=Abstract=

Phase Changes and Microstructural Properties of Ti Alloy Powders
Produced by using Attrition Milling Method

Sung-So0 Cha

Dept. of Dental Laboratory Technology, Chinju Health College

Microstructure and phase transformation of Ti-Ni-Cu alloy powders produced by using attrition
milling method were studied. Mixed powders of Ti-(50-X)Ni-XCu (X=0~20 at%) in composition
range were mechanically alloyed for maximum 20 hours by using SUS 1/4" ball in argon atmosphere.
Ball to powder ratio was 50:1 and impeller speed was 350rpm. Mechanically alloyed with attrition
millimg method, powder was heat treated at the temperature up to 850°C for 1 hour in the 10 torr
vacuum. Ti-Ni-Cu alloy powders have been fabricated by attrition milling method, and then phase
transformation behaviours and microstructual properties of the alloy powders were investigated to
assist in improving the the high damping capacity of Ti-Ni-Cu shape memory alloy powders.

The results obtained are as follows
1. After heat treating of fully mechanically alloyed powder at 850°C for lhour, most of the B2
and B19 " phases was formed and TiNis were coexisted.
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2. The B19" martensite were formed in Ti-Ni-Cu alloy powders whose Cu-content is less than

_ Ba/o, where as the B19 martensite in those whose Cu-content is more than 10at%.

3. The powders of as-milled Ti-Ni-Cu alloys whose Cu-contents is less than bat% are amorphous,
whereas those of as-milled Ti-Ni-Cu alloys whose Cu-content is more than 10at% are

crystalline. This means that Cu addition tends to suppress amorphization of Ti-Ni alloy

powders.
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Fig. 2. SEM morphologies of Ti-powder.

Fig. 4. SEM morphologies of Cu-powder.
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Fig. 5. SEM morphologies of mechanically alloyed
Ti-50Ni powders.
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Fig. 6. Paticle size distribution of mechanically
alloyed Ti-50Ni powdets.
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¢) 10 hours d) 20 hours
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Fig. 9. SEM morphologies of Ti-Ni-Cu powders fabricated 20
by ball milling Ti-Ni and Cu powders. . .
a) Ti-45Ni-5Cu  b) Ti-40Ni-10Cu Fig. 10. XRD patterns of Ti-Ni-Cu powders
¢) Ti-35Ni-15Cu  d) Ti-30Ni-20Cu fabricated by ball milling Ti, Ni, Cu
powders (before heat treatment).
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Fig. 12. TEM photographs of Ti-Ni-Cu powders fabricated
by ball milling Ti-Ni and Cu powders
a) Bright field image of a Ti-45Ni-5Cu alloy
b) Electron diffraction pattern obta-ined from a)
c) Bright field image of a Ti-30Ni-20Cu alloy.
d) Electron diffraction pattern obta-ined from ¢)
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Fig. 14. XRD patterns of Ti-Ni-Cu powders
fabricated by ball milling Ti, Ni, Cu
powders (after heat treatment).
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