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Effect of Heat Preservation Time on Densification and Property of TC4 Non-standard

Miniature Round Nuts Prepared by Micro-FAST
Wang Wei, Fan Haotian, Yang Yi, Wang Jie, Huang Kunlan

(College of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Based on multi-physical field activated sintering micro-forming technique ( Micro-FAST) , the spherical TC4

titanium alloy powder was sintered, and the non-standard micro-nut parts with the dimensions of 2 mm in the inside

diameter, 4 mm in the outside diameter and 1.5 mm in the thickness were prepared. The influence of holding time on

the densification degree and mechanical properties of sintered specimens were also studied. Under the sintering tempera-

ture of 1000 °C, temperature rise rate of 30 °C/s and external pressure of 75 MPa, the relative density and average

nanometer hardness of the specimen reach 98.3% and 6.699 GPa, respectively at the holding time of 360 s. The

number of residual holes on the surface of sintered specimens can be greatly reduced by extending the heat preservation

time, and the porosity can be reduced, so that the microstructure can be more uniform, thus improving the degree of

densification and mechanical properties.
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Fig. 1 SEM photograph of original TC4 titanium alloy powder
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Fig. 2 Schematic diagram of Micro-FAST sintering experiment
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Table 1  Process parameters of sintering process
. Heating rate Sintering Pressure  Holding
Specimen 4 .
/Ces temperature/°C~ /MPa time/s
1" 30 1000 75 5
2* 30 1000 75 60
3* 30 1000 75 180
4* 30 1000 75 360
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Fig. 3 Schematic diagram of nano-hardness test location

of sintered specimens
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Fig. 5 Curves of sintering temperature and axial length change
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Fig. 9 BSE images of corresponding outer arc area A (a), middle area B (b), inner arc area C (c¢) for specimen 4" in Fig. 7h
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