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�� W¡¢45£¤¥9¦§v

wx�������¨�©��ª«{��l Y-Gd- 

Hf-O ¦§ W ¬���®¯°±²³�wx Y-Gd- 

Hf-O´µ W¬���lC¶'!"no{ Y-Gd-Hf-O

¦§ W ¬������·¸,¹3
�bc�d

1400 |�{¨�©������ p¸W' 
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+� W ÁÂ2 W Ã�A�%� W Ã��ÄÅ W

ÆḈ µ Y-Gd-Hf-OÈ¸�£ÉÊ2{´µ W¬

¨�©���wx'�°±ËSC Y-Gd-Hf-O¦§ W

¬���wxd»��½¾¿À' 
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¢£¤¥9l 45%~50%: 

5%~10%: 45%~50%ÕÖA×ØÃÙ�ÚÛÜ+'�Ú

ÛÜ+ÝØ 2/3 Þß�¥àÎáâãäåæç�â
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È¸�£'@A�{ Y-Gd-Hf-O¢45£¤¥9¦§
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Fig.1  Schematic of Y-Gd-Hf-O doped W base directly-heated 

cathode 
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Fig.2  Schematic of the vacuum diode system for thermionic 

emission and anti-electron-bombing testing 
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Fig.3  Equivalent circuit schematic of the vacuum diode system 

for thermionic emission and anti-electron-bombing testing 
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� 4  50% Y-Gd-Hf-OJK W
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Fig.4  I-V curves of the 50% Y-Gd-Hf-O doped W base cathode 
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Fig.5  I-V curves of the 30% Y-Gd-Hf-O doped W base cathode 
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Fig.6  I-V curves of the 10% Y-Gd-Hf-O doped W base cathode 
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Fig.7  Current density curves as a function of bombing time of 

50%, 30%, 10% Y-Gd-Hf-O doped W base cathode 
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Fig.8  Current density as a function of bombing time of Y-Gd-Hf-O 

impregnated W base cathode 
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Abstract: In order to improve the anti-electron-bombing performance of the cathode applied in high-power magnetron tube, a method of 

Y

2

O

3

-Gd

2

O

3

-HfO

2 

(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

2

 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

2

 after 200 h continuous 14 W/cm

2

 electron bombing. At last, the thermionic emission and 

anti-electron-bombing mechanisms of the Y-Gd-Hf-O doped cathode were discussed reasonably. 
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