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Table 1 Sample number and the element concentration
of the prepared cathode samples (at%)

Cathode number Re W
W-35Re 35 65
W-50Re 50 50
W-75Re 75 25

FEBARAE 1200 Cy, FWUE, SRJ5 5 B4R 1% 21 ik
ORI 950~1050 Cp, K PHI-550 £ I
BT REL (AES) O BAMGEEAT 5 A R T G 3R 704

TE B AMET 5.010° Pa Bkt 2R Ge b AT
B A AT RE IR, P AT AR S5 M A TR BE 29 0.5
mm, R B E N 5 s, AN 100 Hz. ki
TARAT, BAMLT 1200 C, F¥#E 4 h.
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Fig.1 SEM image of W-Re powder prepared by spray drying

followed by hydrogen reduction

P2 1800 ‘CHELIRLE T W-75Re [ LA SEM HE A
Fig.2 SEM images of W-75Re matrix sintered at 1800 C:
(a) surface morphology (the inset is a zoomed-in

image of localized area) and (b) cross-section
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Fig.3 Surface morphology of W-50Re (a) and W-75Re (b) cathode

matrixes sintered at 1800 ‘Cy
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Fig.4 XRD patterrns of the prepared cathode matrixs of W-35Re,
W-50Re, W-75Re after sintering
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Fig.5 Pulsed Igl-\JU properties of W-75Re after sufficient
activation at 1200 Cyp
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Table 2 Comparison of plus emission capability for different
cathodes at 1000 ‘Cyp

Cathode type Preparation method Jo/A-cm?
W-50R(SL) Liquid-solid mixing 8.50
Coated W-50at%Re Magnetron sputtering 4.93
W-35R Spray drying 5.50
W-50R Spray drying 11.69
W-75R Spray drying 14.03
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Fig.6 Changes of Ba and O atomic concentration on the surface

of W-Re cathode with the increasing activation time
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Thermal Electron Emission Properties of Novel W-Re Mixed Matrix Cathodes

Lai Chen, Wang Jinshu, Zhou Fan, Wang Xi, Liu Wei, Yang Fan
(Beijing University of Technology, Beijing 100124, China)

Abstract: Tungsten-rhenium mixed powders were prepared by spray drying followed by a two-step hydrogen reduction method. With these
powders, W-Re mixed metal matrix cathodes were prepared by processes of die pressing, sintering and impregnation. Thermal electron emission
properties of the cathodes were tested using the self-prepared pulsed power testing system. SEM, XRD and AES were adopted to analyze the
surface morphology, phase structure and surface chemical elements of the cathodes, respectively. Results show that the phase of the cathodes
depends on the content of rhenium in the matrixes. The W-75Re cathode (containing 75at% Re) is composed of ResW singular phase. The
emission testing results show that the W-75Re cathode impregnated with 411 salt has the lowest work function of 1.902 eV and the highest zero
field emission current density of 14.03 A em™ at 1000 <, among the prepared cathodes. It is possibly due to the high concentration of Re in the
matrix, which results in fine grains in the matrix and is favourable to the formation of active Ba element and its diffusion on the cathode surface.

Key words: spray drying; tungsten-rhenium powder; tungsten-rhenium mixed cathodes; pulsed emission; work function
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