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Erosion of CX-2002U composites under high-flux hydrogen plasma
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CHEN Bo*, ZHANG Kun*, WEI Jian-Jun', GOU Fu-Jun*
(1. Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610064, China;
2. Institute of Nuclear Science and Technology, Sichuan University, Chengdu 610064, China)

Abstract: Aiming at the erosion of CX-2002U carbon composite under the hydrogen plasma of HL-2M
divertor, the influence of hydrogen plasma on it is investigated by using the linear plasma device (SCU-
PSD to simulate the operating environment of HL.-2M. Under the condition of constant flux, it is found
that the erosion of samples by hydrogen plasma is a cycle process through studying the chemical erosion
of samples by hydrogen plasma with different irradiation time. In addition, it is found that the impurities
in the hydrogen plasma can enhance the erosion of samples as the impurity gases are injected into hydro-
gen gas.
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Fig. 1 Device diagram of high-flux hydrogen plasma for
irradiating sample

AP T it AR P A5 8 KR 0. 39 m
R LA A 1 AR R o A e A
FEARAYR MR . U T A S B R
REN TR EREIE WA E . T
AT ML 5 i 3 2 R AT B R TR 5 22 7 A 1R 45
T PR DI 1 B O Pl 1) L2 J = .
RGEAHIVEIT » S5 B T A L AR 2 8
A R AR -5 OB AR A A

3 ZWERSWEITiIE

3.1 EREEXLEEHRm

MEBTIRIBEE R 1 eV ZE 48, 2k
k¥ (Hy. » HUH, " JH' (H O B Rg /N T4
SERTRHI Y PRI S B (~35 eV). AH T4 3
5L O S B AR AR A R T S s T S
HUASE T AR SCR I Roth 28 g7 [l A0 o
fifp T8 A S T IO R AR A A~ AR e A LA
FALIN A 2 Fir7s.

SR B MR RS BB A A S AR A
5 A T I ) O 45 e R ) LA S A 8 1
A A A H VIR RIB IR

_Na-adm /M.
Yoo o1 (D

FoRY o o Al 22 AR 7 3T N o BT AR A 28 27 e



1154 Wl K FFHRCAH RFF 0O

%57 &

0. N S BRI A i ) PR 22 - ML R i A JEE 2R
FE A @ S S B TR R e B BRI A e
TG M At LA [R] 6 RN 1) T 0 v A 2 4Rk
PR AR L.

CH3
3 ‘H
sp
N %
i %
H,
L H  7>400K HY H;
S X H S| X
sp =
&
N)
S
&/
e~

B 2 Roth HF A3z h oy K5 & FRZ ik A H 69 13
FAEA
Fig. 2 The model of chemical erosion described by Roth et
Lll. [18-20]
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Tab.1 The erosion of samples by hydrogen plasma under

different irradiation time

(m 245./ 1 t/min T/C Am/mg Yo/ (atom/ions)
3 433 12.4 2.34X107°
10 486 1.6 9.07x10°7
1. 48Xx10% 30 555 28.0 5.29%x10°6
60 521 34.7 3.28X10°6
180 530 37.3 1.17X10°°6
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(a) ~ () The SEM images of samples irradiated
by hydrogen for 0, 3, 10, 30, 60 and 180 min,
respectively
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Tab. 2 The erosion yields of samples irradiated by hydro-

gen plasma injected with impurity gas

Yoet/

Qn/scem T/C &/(m % s 1) Am/mg (atom/ions)
1200 555 1. 48X10% 28.0 5.29%x106

1128 Hy + 72 Ar 540 1.29x10% 36. 8 7.96x10°6
1128 Hy + 72 He 516 1. 65X10% 38.0 6.43x10°6
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Fig. 5 (a~c) The SEM images of samples irradiated by

hydrogen plasma and hydrogen plasma containing
impurities, respectively
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