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Influence of trace Y,0O3; on sintering behavior and microstructure of
fine-grain W-Ni-Fe powders
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(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Nano-grained W-Ni-Fe composite powders and Y,0; doped W-Ni-Fe composite powders were fabricated by
spray drying and subsequent thermal reduction process. The influence of trace Y,0; on the sintering behavior of Y,0;
doped W-Ni-Fe composite powders was investigated. The results show that trace rare earth addition can reduce the
crystalline size proficiently; The near full densification can be realized in the temperature range from 1 380 C to 1 410
‘C, which is 120 ‘C lower than the temperature of sintered traditional tungsten heavy alloys. The relative density can

achieve 99%, and trace rare earth element restrains the growth of tungsten grain, which happens mainly at the liquid

phase sintering.
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Fig.1 XRD patterns of powders with 0% Y,0;, 0.03% Y,0;
and 5% Y,0; addition"
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Fig.2 SEM images of composite powders: (a) 93W; (b)
93W-0.03 Y,0;

22 & Y05 M RIEE (LRI NE

3 R e AR AR S S B (<< 1 300 °C)
AL DL ANIEL 3 ATELE Y, RS THRS FE AT
Bei R A 3 T, Rl AER T 1100 CRI%
PR RS ARIAT 3 BT AR B e 2R T



658 PR R AR

2009 4= 4 H

100

=— O3W
9o ¢ 93W-0.03Y,03

80

Relative density/%

800 900 1 000 1100 1200 1300
Temperature/C

3 FETHIELIERE AR A PR IR AT % R Bt AR Ak
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Fig.4 Sintering behavior of 93W-0.03Y,0; sintered body
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Fig.5 Influence of trace Y,0; on sintered density of

composite powders
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Fig.6 Microstructures of sintered body after sintering at different temperatures: (a) 1 200 C; (b) 1 320 C; (c) 1 380 C;

(d) 1410 C
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Fig.7 Influence of trace Y,O3 on grain size
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Fig.8 Relationship between cubed tungsten grain radii of

93W and sintering time at 1 410 C
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