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Table 1 Main compositions of nickel powders (w/%)
Impurityelement Co Cu Fe Ca Mn C 0O
Content 0.10 0.03 0.03 0.03 0.03 0.05 0.20

£2 TiIMEEUERS
Table 2 Main compositions of titanium powders (w/%)
Impurity element  Fe Si Cl C N O H
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Content 0.18 0.08 0.15 0.10 0.10 0.60 0.04
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Table 3 Processing parameters of the experiment

Sintering Pre-soaking Soaking

Sample Heating Pressure/ . .
No. rate/C ™ temperature/ MPa time at time/
' C 200 ‘C/min  min
1# 25 850 75 2 5
2# 50 850 75 2 5
3# 75 850 75 2 5
4# 100 850 75 2 5
5# 125 850 75 2 5
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Fig.1 Curves of temperature-time and axial reduction-time

of cylinders
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Table 4 Relative densities of NiTi alloy at different
heating rates

Sample number Relative density/%

1# 93.41
2# 89.43
3# 87.32
A# 79.03
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Fig.2 XRD patterns of NiTi alloy at different heating rates
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Fig.3 Microstructures of NiTi alloy at different heating rates: (a, b) 25°C/s, (c, d) 50 C/s, (e, f) 75 Cl/s, (g, h) 100 C/s,
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Effect of Heating Rate on the Preparation of NiTi Alloy during Micro-FAST

Zhao Dan, Yang Yi, Yang Gang, Yin Degiang
(Sichuan University, Chengdu 610065, China)

Abstract: A novel method Micro-forming Fields Activated Sintering Technology (Micro-FAST) was applied to prepare NiTi alloy.

Cylindrical specimens with a diameter of 4 mm and a height of 4 mm were prepared at 850 <C in a short time (about 8 min). The effect of

heating rate on the density of NiTi alloy was investigated. The results show that the axial reduction in rapid heating stage is the biggest

among the four sintering stages of Micro-FAST, which directly influences the quality of sintered samples. In the experimental range from

25 T/s to 125 <Tl/s, the relative density of the NiTi alloy sintered by Micro-FAST is decreased with the increasing heating rates. The

higher the heating rate, the bigger the electric current, which accelerates atomic diffusion. As a result, Ni enrichment appears, so NiTi, and

NisTi are easier to be formed, and the effect of Kirkendall is heightened. Meanwhile, local liquid-phase is produced by local high

temperature under electric current, which promotes the fusions of particles and the formation of pores.

Key words: micro-FSAT; NiTi alloy; sintering; heating rate
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