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Fig.2 Influence of powder feed rate and carrier gas flow rate on

the spheroidization ratio of tungsten powder
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Fig.3 Morphologies of the original W powders (a) and treated powders at feed rates of 32.4 g/min (b), 18.5 g/min (c),

4.83 g/min (d), 2.40 g/min (e), and 1.35 g/min (f)
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Fig.4 Morphologies of the treated powders at carrier gas flow rates of 2.5 L/min (a), 4.0 L/min (b), and 6.0 L/min (c)
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58 R R ) P 2 M 7 A SR e, R I A
VR T e 45 B XoF Ll 1 ol 22 FLAS AR I SO0 41
ZLaf LURIL, K FER P 4500 ) 2% 1) 22 L A5 B pA rhon]
KEMBELs 3, w4 2 LA AR R AL, [n] I Ud
W T 2 LSRR AR I AL U5 MERE R T 52k R M R 52
Ab, ARKREE Bk 5K Rbeds T2 K,
2.3 ZFLEBEIRME AR AL 5T 15 RE

SPS il £ 15 2 1) 2 FLAS B AR #h A B S )
Bt . K6 b 2 BRI 2 FLEg ARk a5 by (2 AL Ak
(LB EE AR ) ) PRy A0 99 00 1) H - R S AR 2 e e it 2k
CTARRSEN 1050 CH. g R Wor: BRIZE M 6l £ 1
20 FLA FE AR B B P T A Jhk o R S LR S 11.2
Alem?®s i K JEURHES B 1 46 15 380 1R AT 9 A% £ AH ] 00
TRAC T AR AN ik b 22 5 vl 9 25 AN 8.7 Adem’®. 40l
B AR I CAE B B AR — 0 TARREE T, FE RS
5 2 FUE AR AR R N, I D SR 1 1
W2 FLE AR FLE b B B R 1, WP AE R TR b
TE R LAl BE SR ) Ba-O-W 78 o5 245, #Em kS
—E B s T A S ) [ A 2 1 e R AR
B ZE R FERT CHlr T AR 2R i s, v 2 R 9 5
AT BT BOE MBI BE A I SR RN B AN T 2R AT
B BT AT BAE N RE S e, AZERR B AR A RS e
B R B AL T AR A, Lk 5 21 )
I AFLE DR B S5 28 R R, HBT R BIMda e
RN, A AR, AR B A R I R A ks A
o h T LRFF B SR AT, MBI A E

Bl 5 SRTIAS [l Bop il 46 10 22 LA AR B oW AL ST 351

Fig.5 Microstructures of the porous tungsten matrix from original W powders (a, ¢) and spherical W powders (b, d)
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Porous Tungsten Matrix for Ba-W Cathode Prepared by Plasma Spheroidization
Process and Spark Plasma Sintering

Hu Ke, Qiu Zhentao, Yang Xinyu, Zhang Jiuxing
(Hefei University of Technology, Hefei 230009, China)

Abstract: Porous tungsten matrix for Ba-W cathodes was prepared by plasma spheroidization process combined with spark plasma
sintering (SPS). The effect of plasma spheroidization process parameters on the spheroidization efficiency and properties of the W powders,
microstructure of the porous W matrix sintered by SPS as well as the emission performance of the corresponding Ba-W cathode was
investigated. The results show that spherical W powders with smooth surfaces and good sphericity can be obtained when the powder feed
rate and carrier gas flow rate are 2.4 g/min and 4.0 L/min, respectively. The spheroidization efficiency is above 98%. The apparent density
and flowability of the spherical W powders are greatly enhanced after plasma spheroidization. Compared to those of the matrix from raw W
powders, the structure and distribution of pores within the porous W matrix from the spherical W powders are significantly improved after
SPS, and the open porosity increases from 18.3% to 19.7%. The saturation pulse current density of the Ba-W cathode from spherical W
powders is 11.2 A/cm?, which is higher than 8.7 A/cm?” of the Ba-W cathode from raw W powders.

Key words: plasma spheroidization; spherical W powders; SPS; Ba-W cathode; electron emission performance
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