H22EH 1
Vol.22 No.1

HEAREERFR

The Chinese Journal of Nonferrous Metals

201241 H
Jan. 2012

TEHES: 1004-0609(2012)1-0165-06

St

S L AR R R BT LT

E

#05, EFE, 2 &, ma¥, HEHK

(PR MRiGeE K E A E, Kb 410083)

e

B . SRR AL T R A N v R B B (W-0.1%N1 AWK, TR0, HFITEREEIN T e A4S
TEZ S SCIBRPE RIS, RIS BR B AL I 12 1 3 FE VG AL BB e 5 SO AT M s, I 5B 2l F K i be 45
HEWAT AT 45 TR TR TCZ IS N SR S A B 5 I 2 I 5 R0 i (R e s i i R, %
TRHEER R E Boss AT, BREE Shs, SEASHTE 1 600 'C R pegh ANl ik BT 28U b (BUS N 99.4%), It
Ah, B TCER RV IR IR B8 A P i 8 (A kL A KK

KBEIA: RN BRES AL R RS B R

FEDES: TG146.4 MHRFREED: A

Near full sintering densification behavior of
activated high density tungsten powder at low temperature

HAN Yong, FAN Jing-lian, LI Tao, CHENG Hui-chao, TIAN Jia-min

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The ultra-fine activated high density tungsten powder (W-0.1%Ni composite powder, mass fraction) was
prepared by a physical and chemical method, the effects of ball milling time on its morphology as well as physical
characteristics were investigated. Additionally, the effect of ball milling treatment on its sintering densification behavior
was also studied, which was compared with that of the ultra-fine pure tungsten powder. The results indicate that the
addition of trace active element nickel and ball milling treatment can greatly accelerate the sintering shrinkage rate of
tungsten powder at low temperature, and significantly promote its sintering densification rate, the activated tungsten
powder milled for 5 h can be sintered to near full density (99.4%) at 1 600 ‘C. At the same time, it can also significantly
boost tungsten grains to grow up.
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Fig. 1 XRD patterns of four kinds of powders
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Table 1 Characteristic parameters of four kinds of powders
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B2 4FAKR SEM 4
Fig. 2 SEM images of four kinds of powders: (a) W; (b) W-Ni; (c) W-Ni-5; (d) W-Ni-10
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Table 2  Shrinkage ratios of four kinds of powders sintered at
1 000 C (%)
W W-Ni W-Ni-5 W-Ni-10
2.9 14.5 6.0 7.4
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Fig. 3 Changing curves of sintering relative density of four

kinds of powders with sintering temperature
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Fig. 4 Changing curves of average grain size of sintered bulk

of four kinds of powders with sintering temperature
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Fig. 5 Metallographs of sintered bulk of four kinds of powders sintered at 1 600 C: (a) W; (b) W-Ni; (c) W-Ni-5; (d) W-Ni-10
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