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Progress Report on Chemical Erosion of
Graphite Bombarded by Deuterium Ion Beam’
(In Chinese)

ZHU Yukun WANG Mingxu WANG Zhiwen DENG Dongsheng
(Southwestern Institute of Physics, Chengdu, 610041)

ABSTRACT

On the study basis of chemical sputtering of graphite bombarded by a deu-
terim ion beam, the research was carried out with fresh SMF-800 graphite, G3
graphite, SiC and boronized graphite etc. The SMF-800 graphite boronized in
situ in HL-1M tokamak with carborane (C,B;;Hy;) by helium glow discharge
was selected as the best one of anti-chemical-erosion. Tt possesses a releasing
rate of CDD, one order of magnitude lower than that of SMF-800 graphite and a
releasing peak temperature shifted 1o 650 K. By rotating graphit. sample with
a small angle, a profile of CD, releasing from the sample bombarded by a deu-
terium ion beam of 1.3 pA/3 keV was observed. With a 45° incident beam
from left side, the releasing CI), peak was positioned at 1° right side of the
sample’s normal. The releasing rate of CI), at a 5° divergence to the norrmal

was decreased 7% approximately, being decreased faster one order than the
cosine law.
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HL-IM B RO RAZZRTAESER T HRMAEEARBNLRA T SMFgoo 5 &
B, HATHT T REFEERS SMF800 HEBMAMHEIHERTR . GSEEEH
HEHL- 1 R RASZIE, SICH BC HFRBRERUAFEASE FHEMR. Nk
I EAEBHRBHSEMIED TR HERIFERTI RRE, AP EY
iR M RELEMBREMH,

JET fet M S0 it 1™ 8 T HA CO, BB RS M T EgiT. [, X
THRWE HL-2A £ R EEKES PR ARER G CD B LG EMAERN X a7
", BIMRADAERDGERERE, BIGREREE G TRECD N A s, o
CD, #F KA B R HER FHTHHUE.

1 ASEHBEMHEBER CD, f9iRE i

BWHR T HAE FREMIN SME-300 B8R FERETHEDG TOLEB®RD 5, B
B3 T Heta) SMF-800 A B .G3 A& WA HEREURIFEH LA SMF-300 FBEREH,
Hot Bk SMF-800 B8 27E 1995 F 8 A HL-1M 3 817 58— 8 R it 3 s ud il
Bay. HEWoCEk (37,

M1 RAETEEGRFBEHG BRI E R CD, AYRESE, TUER. (L
SIC+C BRG B WL SMF-800 15 &9 CD, M LLAAH B CD, PHRE—1 8 &%, &
B L2 I RAT bE{E LB b R B A m B, LWL SMP-800 AR BB FEMRE, X5
SRR L4) A45ie -3 EENG EE B HMaE MR ER TN RS, Eif LA 80 F
PRI, Mg ZARMT T REABIS 8t ik, LSS EFEMLET
SORETHRAFNER. RRETEMABAHEYT o (CFC) & T 5% 7R = et
FHE., (2) G3HBE SMF-800 HEAML, HCD, =HBE, EHESSIRESBES
HR 0B/, FEHIE, SMF-800 HERT G3HESH. (3) £ H @I SMF-800 7
B 5 SMF-800 B2 HLE, AAMUCD, &8 1.6 %, BA¥ BB XL 200 K 4, X
VHTHEE RS8R TERLD, AREESLERKERG, SEEWE R, LZEMHE
|im.

2 WETREDL T AR REIK CD, i HE Ao A

HITAETFREGTEREERBEMCD, YA WAIERA, & T & TR RiE
L BREEEN BRITRBER A B0E XY FH N/ A SFEY A, R G Bk
ChFERLCD, iR 41 (B 2), BBV AG A XIS = BRI, WS ERAR ¢
EHELSZH (A 2),

EH3RETHEL 3 pA/S keV BB T HED T SMFR00 4 85 L 1E 508 K B FEAUR
& CD, SR R R R, WNERILIEY, CD BT SETRATHSIER
AW 14 R RIER 5040, CD, BIER T ME 7. AN RS TR TR (0.5%)
HEERBE. AT, CD, MEREPEERLET ., — M HERFEEN TR, X3t L# R
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EERFIOOKBEEHEHB, &
1.3 pA/3 keV REZEHT SMF-800 A
BreaIRHa. A SQlse Ml Rl K B2 CD, fHE 4 T R T
AT TR TFHREN. ELRES T TN L T —
BEELIEFR 0,065 K «s™') jHi2eh,
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M3 1.3pA/3keVARTESENHT. SMF800 H B Y 7% 508 K Bt
B B 4% CD, 8 f 50 1
EERHTFTRFAEEHF THEIRERT TLHATHEMEM » e '=2~44 FE P HNERY
PR, XFEFB 7L 3 pA/3 keV MHF T T SMF-800 7 8 & B R AERFE. CD,
{780 K A A BAIE, CD, 78 870 K ALHBRME, MR (D) R RAZRE 1000 KRK
HEEE TR, XEPAFRERFHENIEEEENASTHE, EaRFRGMAHF
B ELABAeE. R, Fe0 KU EMESER, BERPRMAT ~HER AR
THT, B&EES, &8N FEHENREHEEAST L.
BHTAESHAEBRRRYEN=H D BRTRHXEEATRKETEE (n) X4, 1
R RPN (a0, ) Fx. 8

v A e — EL/RT
7=A-m,'nrnj‘exp(—E«/R’I')——JO A - exp( #/RT)

T Juo + Keexp(— E,/RT)
Hr, J, —RBRETAHRETIGEER
o —D 1 CD; A FIRER 8 2580
A — SR BT L & BUE A RG
K, —-CD, # D AR # 525 B R 1L,

R\ TR LEF, X SMF-800 SF—BEHE S, LA B WAL S R MIERE Ex X 32. 7
k] + mol™' (7.8 keal - mol™Y), CD Fil I SR MI RS P45 HE £, B 150 k] » mol™! (35.8
keal « mol ™), MeiF DM CD, H AL SR mAEE, Bl B K.

AR T fhirki SMF-800 A& G3 R, SICHC BRER B L B SMF-800
ORSERFEREFRBEG T EBEHARESE, SRER. BAEYEBAAERA
HEZeHEBRREh, ECD, FEEA T BRE— B L, CD, HHEHER
KR E 650 K [ffif.

XGIABHTT 2.3 pA/5 keV EFFHAAPHETHNKARER, & F RO
FIRE, FG3 RRREFLNHREALEY, HPFE (CH) PHRAMMAEARE 1.2~
1.7 27 (BBE 670 KEEAD, #{TT 1. 3 pA/3 keV FEFHRZED T SMF800 7 B
BT CD, MAEMAF A LR . SREN. REANGF AR 4558, CD, B IE
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HZERATREGERAN 1°4. AREEL S, CO, B TREAN 7%, BHNARES
MTRER 0.5%) HBERES.

HFHRTHBRBEET. R THEFEE FRIRGT SRS EEE (Synergistic
effect), B L M B MIE K F & B FREFERAOBE e R, BRAER RS
THTEETHERAAENREFTRHA, HERE-BRAELENRAENNFEARR
FEREEMN.
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