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Table 1 Compositions of W and La,03 powders

(mass fraction, %)

Pow der W Cu Fe Cr Ni
W Bal. 0.001 0.002 < 0. 001 0. 002
Lay03 = 0. 001 < 0.002 0. 001 < 0.001
Powder Mn Si Ca La
W < 0.003 < 0.001 0. 001 -
Lay03 < 0.001 = - Difform
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Table 2 Electric properties of W-Lay03

electrode materials

Klesrod Minimum M aximum Critical Burning
e;: 1o le arc starting arc gap/ starting loss/
matenazs current/ A mm voltage/ V. (mg*min™ ')
W 6.2 10.0 34 0.025 1
W-4% La 5.5 12.6 30 0.018 5
W-6% La 5.5 13.0 29 0.006 5
W-8% La 5.5 14.0 31 0.002 6
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Fig.1 SEM morphologies in point area

of cathode after arc burning
(a) —Conventional W electrode;

(b) —Nanocrystalline W-Lay03 electrode
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Table 3 Physicochemical characteristics of W, La and LayO3

M aterial M falting Heat' Qf W.ork Specifi? Eesi;%tance/ Density (gron” 5 Heat .corldllictizfilty/
point/ K decomposition/ kJ function/ eV (107" Qem) (Wem™ *K™ )
W 3683 - 4.50 0. 056 19.32 167
Lay03 2 490 1244.7 8. 65 1.0 6.51 -
La 1193 416.9 3. 30 0.0798 6.70 135




Fig.2 Change of La content from point to
center in point area of cathode

after arc burning

3 BRIUSA1IK A W-Lay05 R SEM . 541 218
Fig. 3 SEM microstructures of W-Lay03

after arc burning
(a) —Vicinity burning arc area;

(b) —Removed burning arc area

W-4% Lay03 4.36 0.41 0.11 1.63
W-6% Lay)03 6.11 0.73 0.11 2.32
W-8% Lay03 8.91 0.89 0.11 3.30
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Arc characteristic of nanocrystalline W-La;03 electrode materials

CHEN Werrge, DING Bing-jun, ZHANG Hui

(State Key Laboratory of Metal Material Strength, Xi an Jiaotong U niversity, Xi an 710049, China)

Abstract: The nanostructured W-Lay03 electrode materials were fabricated by high energy ball milling and hot pressed sintering in

vacuum atmosphere. The influence of content of rare-earth oxide La, O3 on the electric properties of nanocrystalline tungsten electrode

materials was investigated. The microstructure of cathode tip and La distribution after arc burning were observed through SEM and

EDX. The results show that, the properties of nanocrystalline W-La; 03 electrode materials are better than those of traditional coarse

-gained W-La electrode. The nanocrystalline electrode materials exhibit the best thermionic electromr emission and stability when the

content of LayO3is 6% ~ 8% .

Key words: tungsten electrode; LayO3; electrical arc characteristic; nanostructured materials
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