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Table 1 Densities of molybdenum sintered by

different ways
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1 SPS 30 1400 3 913

2 SPS 30 1500 3 9.89

3 SPS 30 1600 3 10. 01

4 CIP-S(Hz2) 200 1850 300 9.18
Ref.[7] CIP-S(H;) 200 1780 300 9.65
Ref.[8] CIP-S(Hy) 157 1900 300 9.87
Ref. [ 9] HIP 150 1300 180 10.2
Ref. [ 9] HP 1820 240 10. 04
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Fig. 1 Microstructures of sintered molybdenum
(a) —SPS, 1400 C; (b) —SPS, 1500 C; (d) —SPS, 1600 C; (d) —CIP-S, 1850 C
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Fig. 2 Fracture morphologies of sintered molybdenum
(a) —SPS, 1400 C; (b) —SPS, 1500 C; (d) —SPS, 1600 C; (d) —CIP-S, 1850 C
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Table 2 Hardnesss of molybdenum sintered by

different ways

Sample Broesssion ) . Holding
No. way p/MPa t/ 'C  temperature
time/ min
1 SPS 30 1400 3
2 SPS 30 1 500 3
3 SPS 30 1 600 3
4 CIP-S(H,) 200 1850 300
Ref. [ 7] CIF-S(H,) 200 1780 300
Ref. [ 8] CIFS(H,) 157 1900 300
Ref. [ 9] HIP 150 1300 180
Ref. [ 9] HP 1820 240
Sample Hardness(HV 1)
s Edge 1/4 diameter Center  Average
1 213 213 219 215
2 209 209 212 210
3 194 201 204 199. 67
4 158. 67
Ref. [ 7] 140
Ref. [ 8] 172
Ref. [ 9] 180
Ref. [ 9] 148.5
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Microstructure and property of molybdenum prepared by

spark plasma sintering

ZHANG Jirxing, LIU Ke-gao, WANG Jin-shu, ZHOU Merling, ZUO Tieyong
(The Key Laboratory of Advanced Functional M aterials, Ministry of Education,
Beijing Polytechnic University, Beijing 100022, P. R. China)

[ Abstract] The densification, microstructure and hardness of molybdenum prepared by spark plasma sintering ( SPS) were investi-
gated. SPS is an advanced rapid sintering technique with a lower temperature and shorter time, compared with other sintering tech-
niques. The molybdenum sintered by SPS at 180~ 500 C lower than by CIP-S and HP and in holding time of 3 min obtained relative
density of 95.2% ~ 97.9% and hardness HV20~ HV75 higher than that by other sintering techniques. The density of molybdenum
sintered by SPS increases and the hardness of molybdenum decreases with the temperature increasing. The molybdenum sintered at
lower temperature by SPS having higher hardness is due to fine grain strengthening. The fracture mode of SPS sintered molybdenum

belongs to brittle intercrystalline fracture.

[ Key words] spark sintering plasma; molybdenum; densification
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