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Study on Damage Mechanism of Microwave Window
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Abstract; The microwave window of 2. 45 GHz electron cyclotron resonance (ECR) ion
source is a lossy component when it works on intense ion beam DC mode, resulting in
limited service life. In order to study the damage mechanism of microwave window, the
finite element software was used to calculate the temperature and stress distributions of
Al, O, ceramic microwave window under the effect of the microwave, plasma and back-
streaming electrons. The calculation result shows that the maximum Von Mises stress is
at the edge of the microwave window under the effect of microwave and plasma, while
under the effect of the electron beam, the largest stress is at the center of the microwave
window. Enhancing water-cooling performance can reduce the influence of microwave
and plasma on microwave window, and increasing thickness of BN can protect the

window from electron beam more effectively. The combination of these two methods is
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feasible and effective in practice to extend the service life of the ECR ion source.
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beam; finite element
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Fig. 1 Sectional view of ECR ion source
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Fig. 2 Extracted beam intensity vs microwave power
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Fig.5 Calculation model (a) and schematic diagram of microwave window (b)

B4R 28 mm, BRI TE, o B
Fr A HRBE S 1000 W, BT T FL i #4045
B ALO, P& BN PRI R4 56 W,
TE RPN T Dol 8 2 3L B2 RN ) 23 A A 6
7 o i B AE A 1 b G A AR X 8 5 A ) b G

®1 ALO, MEHMEXNESH
Table 1 Basic physical property of Al,O; ceramic

o O AR R in B O T DL AR Y R 32 R
{&Eﬁﬁﬁﬂfﬂn%rﬂk%@%,BN M ALO, % fem

WEES Ry 27 °Co N T ERAEW AL 1) AL O,
F*J%é GRSk L IR AL (PR RS BN 2
W], KA N 86 MPa;2) Fi % F 35 i v ] B
4y B KAH M 53 MPa,

®2 BNWERYMESH

28 BAE Table 2 Basic physical property of BN
E7 = . - —
E’rf W/(mg K) 27 P s
ﬁf*kg/m‘ . LW/ (m - KD 29
PERE . GP 300
" J?ﬁth ’ 0.92 %  kg/m? 1250
{HR . o
Hzs .1/ (ke » K) 900 g YRR, GPa 11
D \

PR . MPa 360 HEEVy o 0.23
Wk mEL K 8X10°° LL# . T/ (kg » KD 1200
K44 , MPa » m!/? 4 PRk R ALK 4X107°

a b d B/ C
r27.0
26.8
1126.6
11264
1262
26.0
25.8
25.6
254
252
25.0

a,b,c,d

WS i sea 1. g,

Jioy A

a.e WA YR ;b L @] A BT e.g ﬁ%ﬁ*ﬂﬁ;dxh KB
[ 6 FE AR T S e iR B R T 4 AR

Fig. 6 Temperature and stress distributions of microwave window under microwave action
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