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Table 1 M easured mean particle sizes of

as supplied and lab-milled tungsten pow ders

Mean size/ Hm

Sample Status
Laser diffraction method  FSSS
w As supplied 16. 59 0.54
W, Lalrmilled 1 h 0.85 0.37
Wa Lalr milled 2 h 0.39 0.38
W4 Lalr milled 4 h 0.30 0.45
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Fig. 1 SEM photos of as-supplied tungsten pow der Sample W



. 450 - ERNESESR Ry 2

2002 4 6 H

2 WHEZRRI SEM &
Fig. 2 SEM photos of lab-milled tungsten pow ders
(a) —Sample W; (b) —Sample W; (c¢) —Sample Wy; (d) —Sample W,; (e) —Sample Wy; (f) —Sample W,
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Fig.3 Laser diffraction particle size

distributions of four pow ders

4.75

[ w
¢ oo
= 3

=

Volume/(cm®-g™")

2

.95 05T 0.42 063 0.8 1.05

Relative pressure p/ pg

Bl 4 4 PPE A I I B 4 28
Fig. 4 Adsorption isotherms of four powders
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Table 2 Sgipr, dper and BJH cumulative

pore area values of four pow ders

BJH cumulative

Sample Status /(1:2527 N /dfll;:] /?(I:;%.z;{e?)
W As supplied 5.46 0. 057 2..22
W Labrmilled 1 h 5.24 0. 059 2.05
W2 Lab-milled 2 h 5.16 0. 060 1.94
Wy Labrmilled 4 h 4.72 0. 066 1.74
d ger= (D/2)*6/(Sper* ) (2)
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Fig. 5 BJH cumulative adsorption pore areas

of four pow ders
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Table 3 Calculated fractal dimension D

values of four powders

Sample Status D
W As supplied 2.584
W,y Lalrmilled 1 h 2.582
W Labrmilled 2 h 2.581
W, Lalr milled 4 h 2.578
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dBET(M): k(D/2) '6/( SBET' p)
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t-plots of four powders
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Table 4 Calculated Sger, Si, dger, k, D

and dggr(m) values of four pow ders

Sample /(I:zlfh;, 1) /(mzs,lgf 1 75;1 2 D d?ﬂ‘r(nm
W 5.46 3.71 0.057 1.5 2.584 0.11
Wi 5.24 3.51 0.059 1.5 2.582 0.12
W» 5.16 3.38 0.060 1.5 2.581 0.12
Wy 4.72 3.15 0.066 1.5 2.578 0.13
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Characterization of particle size of ultrafine tungsten powder

LIAO Jrqiao, HUANG Baryun, WANG Hua
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

[Abstract] The particle size measurement of assupplied and lab-milled ultrafine tungsten powders were investigated. FSSS

method, laser diffraction method and BET method were used to perform the particle size measurement. Results show that the mean

particle size values obtained from the above mentioned methods for as supplied and lab-milled pow ders were misleading because of the

defects of the measurement system or unsuitability of measurement theory. The fractal dimension of surface roughness and external

surface area of pores obtained from adsorption isotherms were used to modify d ggr calculation formula. By the modified formula, the

calculated particle size values of four powders were in good agreement with the SEM sizes.

[ Key words] ultrafine tungsten powder; particle size measurement investigation; particle size calculation formula
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