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Fig. 1 Equivalent circuit of the unstrapped magnetron’s

resonant system
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Fig. 2 Schematic diagram of a fan-slop-shaped resonant

system with 12 cavities
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Fig. 5 U-shaped water cooling channel of anode blade
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Table 1 The working modes and corresponding resonant fre-
quencies and quality factors of fan-slope-shaped resonant system

with 12 cavities

T o ;
Wo;if:gﬁjg des Resonzén?&f}f)zq}t:lencies ua%%a%t?
f (GHz) factors Q

1 2.622 2 950

2 3.157 2 889

3 3.294 2 801

4 3. 344 2 748

5 3.364 2717

6(m) 3.369 2708

Electric field on 2z mode
(Unit:V - m"), /=6.567 GHz
a37

Electric field on 7 mode

(a) © #3 © mode

(b) 27 #E5 27 mode
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Fig. 6 Electric field distribution of resonant system
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Table 2 The working modes and corresponding resonant fre-
quencies and quality factors of magnetron with single ring of

both ends

T - ;
Worlléfr'fg*ﬁrf)des Rcsonlak_(n}tkf:f}ﬁéicncics unQﬁfaﬁt?(
f (GHz) factors Q

1 4,228 3273

2 4,245 2732

3 3.842 2 745

4 3.471 2 782

5 3.175 2761

6(m) 3.022 2 688
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Table 3 The working mode and corresponding resonant fre-
quencies and quality factors of magnetron with double rings of

both ends
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2 5. 806 1458

3 5.671 1283

4 4. 868 1014

5 3.406 968

6(m) 2.409 1951
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Fig. 7 The relationship between the inherent quality fac-

tor of magnetron resonance system and the working mode
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The Coupling Analysis of High Frequency Electromagnetic Field
and Thermal Stress Field of a High- power Continuous Wave
Magnetron

DING Haibing' ,FENG Tong”,LI Weisong',LU Dengfeng', WU Di'

(1. Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics, Chinese Academy of Sciences,

Beijing, 100190, China; 2. Beijing Institute of Control and Electronic Technology, Beijing,102308,China)

Abstract: In this paper,an analysis method coupled high frequency electromagnetic filed with thermal stress
field for a high-power continuous wave magnetron resonant cavity is developed. First of all,the internal rela-
tionship of working mode,resonant frequency and quality factor of a high-power continuous microwave mag-
netron resonant system is studied under no-strapped,single-strapped and double-strapped conditions with the
equivalent circuit theory and numerical simulation method. Secondly,the temperature distribution of fan and
fan-slot shaped anode is theoretically derived. It is found that the strap can improve the mode separation abili-
ty of the resonant system,but it also increases the loss and reduces the quality factor. Furthermore, the cool-
ing channel with the matched cooling conditions is designed for the heat dissipation of a 30 kW continuous
wave magnetron by the comparison of the thermal stress,displacement, temperature and resonant frequency
under different cooling conditions. Finally,by combining the previous analysis,the corresponding relationship
between the anode blade temperature and the resonant frequency under ® mode is studied,and the thermal
drift curve of the magnetron is given.

Key words: magnetron,resonant system,thermal stress,strap,coupling analysis
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