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Fig.1 Schematic of Y-Gd-Hf-O doped W base directly-heated

Active ingredient
A

cathode

High vacuum interface

Getter

Ba-W cathode

W slice cathode

Mo slice anode
7'7— &
T

iﬁ/

AN

Conductive core

2 EGUHIR AR S R il Fi 5 o e 0 38
PeE AR R
Fig.2 Schematic of the vacuum diode system for thermionic

emission and anti-electron-bombing testing

B A Ba-W cathode
(A)—— —

W slice cathode

Mo slice anode

B3 SRR R T PR 5 o O a2 S v B s
Fig.3 Equivalent circuit schematic of the vacuum diode system

for thermionic emission and anti-electron-bombing testing

ANV JE T W BB A A S PO 5 5 B BH B PR A
IIOC R 1 W Aty BRI F 7 S e i, o T
ST fi B ARREADLK T 2R 47 4 I AR B0 S 0 AR IR, #%
W I # #1600 C, Ll Ba-W MIMAE K T35
R, Rt 1 RS IR, 76 Mo Fr BH B3
Bom s, oF WAl IR T . BN S,
Wy B AR P 52 1) B4 A SR AR A 0 I D a5 RIS Al
JE, RZ BB A L 58 o 5 I RO SR R AT DI

FLARGBIRR 7 2 HIER ¥ Ba-W BRI
TARM B L 1100 °C, Mo MR b1 hn8 v s ¥
EAE 300 V AiAT, SRR E] Ba-W IR 1) & S HL AR
60 mA A7, ST RTINRLA N 14 Wem.

2 RS

2.1 Y-Gd-Hf-O B2 W E AR B Z 514

Kl 4. 5. 6 209k 50%. 30%. 10% Y-Gd-Hf-O
B W AR et g . K 4 a7 50, 50%45
Ze W B AE 1500 CIFETREFEME 1.0 AJem? 49 A5
FL U 25 V(i 8 05 FLR 5 ), 1600 1700 1800 °C



* 3786

Wiy @A RS TR

47 %

-=-1500 C
| 1600 C
41700 C
| —~1800°C

w N

12.9 Alem?
12,5 Alem®

N W A

r.8 Alem®

1.0 AJemz”

Current Density/A-cm™

(=

0 100 200 300
Anode Voltage/V

Kl 4 50% Y-Gd-Hf-O $7% W I [ B2 AR 22 ik 1l 42
Fig.4 I-V curves of the 50% Y-Gd-Hf-O doped W base cathode
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50%, 30%, 10% Y-Gd-Hf-O doped W base cathode
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Thermionic Emission and Anti-electron-bombing Characteristics of the
Y,0;-Gd,0;-HfO, Doped W Base Direct-heated Cathode

Qi Shikail’z, Wang Xiaoxial, Luo Jirun', Hu Mingweil’z, Li Yun'
(1. Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China)
(2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to improve the anti-electron-bombing performance of the cathode applied in high-power magnetron tube, a method of
Y»0;-Gd,03-HfO, (Y-Gd-Hf-O) doped metallic W powders was used to prepare direct-heated cathode. The thermionic emission and
anti-electron-bombing characteristics of Y-Gd-Hf-O doped cathode with different mass fractions were investigated. Experimental results
show that the 50% Y-Gd-Hf-O doped cathode has large thermionic emission performance, which can provide 1.0 A/cm?® knee-point emitted
current at 1500 °C. The 10% Y-Gd-Hf-O doped cathode has good anti-electron-bombing capability, whose thermionic emission current
density has merely fallen by 0.1 A/cm’ after 200 h continuous 14 W/cm® electron bombing. At last, the thermionic emission and
anti-electron-bombing mechanisms of the Y-Gd-Hf-O doped cathode were discussed reasonably.

Key words: directly-heated cathode; magnetron; thermionic emission; anti-electron-bombing; emission mechanism
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