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High Heat Flux Experiment on ByC-converted Carbon Based Materials

for Plasma Facing Materials of JT-60U
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High heat flux experiments have been previocusly carried out on three
kinds, namely low pressure plasma spray(LPPS), chemical vapor deposition
(CVD) and conversion(CVR) methods, of Bu.C-overlaid CFCs using the JAERI
electron beam irradiation system{JEBIS). As a result, it turned out that
CVR method has the best adhesion property between ByC layer and bulk car-
bon. However, thicker B,C layer is necessary to use in long period as
the divertor tiles of JT-60U. The purpose of this experiment is to inves-
tigate the thermal property of ByC-converted carben based materials which
have thicker B,C layer than the previous experiments.

Irradiations were performed under two different heating conditions,
namely in the normal condition(5~20 MW/mZ, 5 s) and in the disruption
conditions(1100~1600 MW/mZ, 2~3 ms). The dimensions of the samples were
25mm % 25mm X 25mm, and ByC-converted layers were made on the three kinds
of CFCs and fifth kinds of isotropic graphites. The thickness of By4C
layer was 150~1300um. Measurements were made with respect to the weight
loss, changes of the surface morphology and the surface temperature.

In the normal condition, the damages such as surface melting and
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exfoliation were not observed on the samples which have B4C layer below
600um in thickness. In the disruption condition, melting and exfoliation
were observed on the surfaces of the samples whose substrates were PD-
3308, PD-600S and HCB-5$, and melting was observed on the surfaces of the
samples whose substrates were PCC-28, MFC-1, MCI-felt, ETP-10 and STP-60.
It is considered that the porous layer in the ByC layer caused the severe

exfoliation from the measurement of the surface compositiomn.
Keywords: JT-60U, ByC, Conversion Method(CVR), Plasma Facing Materials,

First Wall, JEBIS, High Heat Flux Experiment, Adhesion,
Exfoliation, CFC
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1. FU®IC

JT-60UTIE, 79 Xw A e L TRA LSS ORGSR HER OB, 5. 7
4+ OIS XEHF MBS, T2, LNBORETEET D YA HSICE,
RESER L A CFCHE DEETHSMBFER S hTvwdb, LaLeHs, KE
FAENE. LAY F U Y SRS, AERSBCERT A2 LOoMESYE
T%tb\CﬂB@ﬁ%ﬁ%ﬁﬂj&%gth\mizﬁyyuyyﬂg@miwﬁ
BEO/NS%B,CERERMBOREEET L LFREERTwEY , BCOMEHEE S
W ELTTRECHEEMNELA-EHE, BORBIRIEKC, BEMR L CFCH L D 1
KRS iz, Uy E LTHERL 254, ERIERMLLZVBRLALD TR0
WHEPLTHD, |

HiE O BRRBRTE> 2, BE 77 XA TV — (LPPS)E:, {L##HE (CVD)E, T v/ -
Y3 v(CVR)ED ZAEF OBEL CHIE L 2 #HHE £ 100~ 150 o m)OIIFFABREAT >,
1) EE BRI EE S 1A 1IOMW/MPOBRER I LTk, ZRREOBEER L b HEE
DRIk, 2) F4 AT TV a VEICHAE S0 H550MW/MEOEBE FTHICH LT,
CVRIEEASE b2, I BER BN HEETHLI L, ZEDERIBELNT
Wb, —H, FAN—F 5 A NVEOREIH, FRORMEBHELELTZ L5,
BCEBENEREEEY, HEZRVZBEEL TWE I LoRBEOHERERELPLEE
Lvi, 22T, BIERERL7-B,CHIE L VEZORS BB LR L. Cno 1T 2
MRBE BEEG L. BT & RASEORR L ERNCES O THRET 5,

2. BRBREESSJURBREMA

ARERDBIE L L THV 7 ERINBIIIZI 7R O BT ¥ — A INFAE EEBIS) OBEEE &
Figt iR e4 59, BFY— 2 ORAMEEEIX100KV, BRI IT400KWTH B0 B
B O SN2 BF ¥ —ADBEANIE, ¢ lmmNR Y v FRUABEERDLALRK
HF Y IALRALHTY — 2 —F E2HCTHE LTz IT-60UNF A4 N~ S HTik, BF
BRI LG IOMW/mTSHE, $7-. P4 AT 7Yz VEIEEHIMI/m? (B3 BL
HEBEINTWVD) OBEFIEZINTVWENT, hb0BERARREEEIC,

AEBRTORAMEHLTROLBY E LT,

HWE ARt 1 5,10,20MW/m?, 5sec
FURS T 3 vEBAWELE  1100MW/m?3ms. 1600MW/m? 2ms

BEERENAG T TCORBHSFRIRB LTRER-HTH IO L, T4 A5 TV 3
VEBEREET CORBNAIFEGNE — v 2 BETEOMERD, TART TV a vk
BAREETIC BY 2B B CORBEMOMH 2 Fig 2Rt X HM, YAM & b ICxiks
MOBWSHERLTWS, COEHETTOY - 2HEBHIL1800MW/m?>TH 5 47,
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JT-60UTIX, 79 Xv it e L TRALESE OBSISHBRAOBAL S, 7
A F - LRGN, 72, LIEVBBREZT D I A 13— FETITHE,
BTG A (CFCHEDBRFESHHEMERA SN TS, L2 LRFL, KR
REEE, AEEAN Y ) v FEERFREL, ARESEWRRET 52 LOMBENREHE
T30, ChbOMEELRETIERELT, /LAY 2 ) ¥ TR IKERE
BO/NERBCEREIMBOXRE BT 2 EFREShTWwaY , BCOFEAE N
VrELTTREZHEBMEL BRI, BCHAMRIME!, BMEERSCFCH LY 1
HRRE/NS W, N2 E LTHELGE, RESERMLZVERLL) 748N
BHbhrbThHb, _

BE O BARER T2 Y, EE 79 X< X 7L — (LPPS)iE, L& (CVD)E, 0 v /3—
U3 V(CVRED =M OB EETHEE L 2ME(E S 100~150 ¢ m) DINFRAER £ AT\,
1) BEEERICAE IR L IOMWMOBAERT I L Tk, ZEROHBEE L bHEGE
S wI kb, 2) F4 AT T a YEICHEE SR B550MW/ MDA NI LTI,
CVREDE b 2., B IEERCEL-HEETHLIC L, 2EDERYVRONT
Wb, —F., FAN—F F 4 VEORRICIR, FROBRBAEEHEARLELTHIELD,
BCEENEEAFRY, HEABIVKEREEL T2 L RBEOMBER LS
Lvie 22T, BIAREBLABCHEEL VEEOKRE LR L/ERL, CALIKHT LK
BERER Y FEEEMK L. BE L WS o MR EBHIKHA O THEET 5.

2. BEBREESIURBREMA

AREEOBIE £ L THV/: ERINBINEMAE O B ¥ — A8 E(EBIS) DB &
Fig. 1 1R+ 59 , BFE— AOBRAMEEE XI00KV, KAL) H400KWTH Lo #
EHrOHE ENAET - 20H8AFME, ¢ InmDAY) PR UBEIN RRD ALK
FEF v ShLRANTY — A — 7 RHVCTHE L7, JT-60UNF A =5 ETix, BE
SEEEET X IOMW/mPC5HE. 7. T4 AT 7Y a YEIREIMIm? (B VU
HEHZINTWS) OBREFIEEINTVWEOT, Thb DBEREREMN LI,

AERTOBAMEGETROLBY E LT

ARG * 5,10,20MW/m?, 5sec
F4RT T a YEARSEME  1100MW/m23ms, 1600MW/m? 2ms

BERBANEL T CORBHIF IR LTRIZ-HTHI2DIIH L, F4 AT T3
VBB AGT CORBNAARGVE — LV 2FTAOM LR D, FART TV a VR
BT IS 81 2 REMT B TOBBATHA £ Fig2imt. XAl YA &b Iixdts
BOAVWGEERLTVWS, COLEETTOY —-2#AAIZT1800MW/m?TH 5 7,

ﬁl_



JAERI—M 94—046

1100MW/m? R U1600MW/m? D& L IZIZEBEOTHTH 5,

AERBICE., SFEEO RESER LA (PCC-2S MEC- |LMCL-fel) B URIEE O %5
MW E S04 (PD-3308,PD-600S,HCB-58, ETP-10,STP-60) % Z 4 (25mmx25mmx25mm) & L T\
CVRIEI & - TERE KB,C%E150~1300 . m¥EE L 2B & iz, EHTH B CFCH K
USSR ERGH OBZER L Table 11I07/RT . CFCH OREERIT—ICERIUS D 5
2%, BZERORLEVHHE BELTIHERE 22 L5 ITHABE2EEL /2, CVR
FEOBBEFHEIT, EEfemsAR L 2BF D 25, 2000°CREOTRICHERF S 1
EHMPoRELERE BREE) §252808 o7, EMERIBCREISHR S
ZZERFBLELDTHE, CORBFHEIIRHB L LIk, BRIEF oy 0 ERSE
MICARDL L itk o CB,CHEATKT 270, EHTH2REOHIIC L o THRE
OWERKRBELR LI EThb, Thbb, EHIFEFE—FATHLCFCH TiE, EWK
JeAHIFLIC# o THAT L 728 R, B,CEBEMHIKICHRET 208 L., £0 L5 %Mo
DLhnERHBESH L EMICAVEAIR., BCEERIZ-B2EITHEESh, K
eI EDBRLEBMIZ-Z2) LTS, 4., BCEEMH /EH T 58, 100
PELE TR S B E150~700 mBEICBR Nz 720, ThILEVB CHEE
B CEEROMBLE 2Tz, REBOEMOBBALEEOERA 2T O
? % Table 2i2/R T, CFCHOBFEEICEL Tit, B L & J ICEESEHICL - TEL
Lz, BRAMEBRAMEER LTz, £/, EHMBOKD () FORFRUBELIRIE *
ELTw3,

BETiZ, BEREICOE 1R OAITo7z, BEIC LH5EEHKIE, BFWRICELEN
AEHFTCRHOER*BFRAFEAVTHET S CLicL YR/, BEFRRMTEHT
TORSPRUOBMHBORERE X, ANEI 2 I 2HVTHZEL 72, 7/, HFEER
JRERBCowTR, BFEMEC L RIBERBBR XK~ A 707 F 7 4 —IC
S BB 29T o 720

3. HERER

3—1 BEHAFHR
BERATSEM (5~20MW/m?Ssec) THGHL /o1& DA O RERAK £ Fig. 312786
72, REORERERECOHRIC LI 2 WSHRARVERBRDO L LY £TablBIT R T,
HERELRTE T, Severe Exfoliationl IRHE I TEICEM P LREEL TVE LD,
Exfoliation i R O — A FEHEL T3 b O, Meltid ABELHE P RS 5 vV IZFELRITHE
A LT3 b0, NoFailureld FELD &) RGP E{BOL 02 72bDERL T
Wb, TORRUFESS, PD-600SEM DOEEC x m DFE & Br &, B LE % HE
175 72 BHI D &, Severe Exfoliation?$4£ LTV 5 & L 55, —EIH OMETHEE SN
EEE: —HBEUBEORBIC Lo THERIRRELOB IR -7 ARBOFENET
TAMREEW & AWE BB L » THRINTE ), »OoHERLOHITTEL TS
TEdb, CTROMBORMEHBELE 2 REOT - 2BICAE LR -5 AR OHFE
PEREHM SN, B L2EERAICHL Tk, BEXEWIZY, 7, A5
4
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1100MW/m? K UF1600MW/m? DBA S IZIZFEKROSTHTH 5,

REERIIE, =0 RESHRLHEEH (PCC-2S MFC- L, MCL-felt) & U HAEIE D ET;
T EAH (PD-3308,PD-600S, HCB-5S,ETP-10,STP-60) % A1 (25mmx25mmx25mm) & L T,
CVRIEIL & » TEKEICB,CE150~1300 . m¥EE L 728z Fl v 7z, & TH B CFCH R
D% MRS OBEER 2 Table 1127R"F . CECH OBYRER T —REICRTHT D 5
72, BURERORLBVWHMEFELEFAEETE 22 L) KA 2/EEL 72, CVR
HEORBEREEIL, EERTMHRERL 2B{bRa V3, 2000°CREOHRICHRFEFI L
MR oORE LIERG (BRER) T2 810LoT, EHEECBCEEIES L
BZZEFFALEZLOTHE, CORBFHECHEML C ik, BIEFo Y oBEK,sE
MIcHediAts & 210 & o UB,CREAMRT 5720, EHTHIREOEMIC L - TRE
DWEFKRPREL L L THD, Thbb, EMFE—-FATHLECFCH TR, BREK
SOHIFLICE o TET L 7246 R, BCEEFMFRICKET 20, 2085 2Hflo
D EEEWEESMH £ B ICHW A, BCEERIZIZ—HEEITER S, K
BEREM BRI EBEMEI-2 ) LTS, 40, BCHEME2ERETAE, 1Ho
HELHE TR S NS FEEFIS0~700 . mBBEICR LN -0, FREEEWB,CHERK
PR CEEB O#HBLAE T2, RBOEMOBREEBEOEAZ I LY
D% Table 212RT, CFCHOBEEICEL TR, FRL7- L) KEESEHRICL > TE%
Bz, MAMEEB/MEFR L. 72, EMA 0RO () PORFREELAEE
FLTW3,

BEh, BRE o2 1 HOMTot, B L2ERRAR. BRI ELEN
AEHFCRBOEE*ETRELATHETSL LIk YRz, BERAFTRHGT
TORSHPRUBHZEOREREILX, FAEI A I A THEL 72, 72, #HEEX
TR DT, BTEMEC L2 RERRBSRFXRIA 707 F 745 -1
& B HBESHT 24T o 720

3. HERRER

3-1 BEFHAFSR
WEREBWSEME (5~20MW/m?%5sec) THRETL 72 0B 0 ERmLNK % Fig. 3R T
T, AEOXREBABRBOBHICIZ2HEERRUVEERAD T O ETabIBIIR T,
HEERE LRI E851X. Severe Exfoliation 3 RAASSEEIWEM P OFMEEL TWDL LD,
Exfoliationid R O —ERFFHE L T3 0, Meltid ABFERAHERD 5 WIZHERIRICE
AL CTv5b$H D, NoFailureld EFLD & 9 RIREFE( RO Lo 2bDE/RLT
Wb, TORRUFEDPSL. PD-600SEMN D RE600  m DFEK € Br & #0E WH % A0
7o 72 RBHC D A, Severe Exfoliation ¥ L TWaB I L E 5L, —RIBEOMHETER S
B CHBUBROABIIL > TERISAZEEEDOBCR—F ALBOFEINET
S L AMHEBRBEC Lo THRIAINLTE ), pOoHENF OHFTELTYS
e, INLHMBORMIRBELR 2EREfToBKE LR —-F ALRBOHE
PEHEHMI LD, BEICLZ2EERAKCBEAL TR, BEREWEY, T/, BAN
P
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PEWIEERRIPAE (R AERFR NI

PCC2SEHEME L7-BR sEEL AT 25 (HEELLED) I210MW/m?SsecDE
BWEN 25 2 - BOETRENEIL R Fig.4llRT . COM»L, BCHEREFIES LS
o TRAETEER FAL, BCEEORLERB CREFMO—FIEML T 5
CENHER, TOEEML, PCC2SEEM L LGAORREE 2200~600pmTH S
S L AES ko e [ UBENTEME T THEM #PD-330SOHH O RIERE ZILE Fig.5
1255 o PCC-2SHEAM DbE & FAEICB,CBHE L % B Itt o TRAKRERFE D EAFRL
5. 7. PD-330S (2) OREB T, BEHHEL H-PRIGREOEI TR LD
#%, i, BCORMEMAHER L CREQBHENED LR, R0 EREREI
BLIEICRZIE7:OTH S,

REREO_ LRI T 25 OBB L BT 5720, BOEROE S 91312% L WElE,
PCC-2S(2)K U'PD-3308(1) DR E R b # Fig.6iCR"To ORI L IE, PCC25(2)D
BEEEIREIPD330SMNDFR & H b #9250 Clk < % - THB Y EM R RFKE
BRI MEBERIZL TV I Lo 72, COEIBCEREZDLDDENIILL D
. MM oOBEERDZEIC LD b0, BEEFTLITILESS S0, 44
DEERD HIHM R L o 72,

3—2 F14RASTLa HAFHHR

P4 AT T s vBEREME (1100~1600MW/m? 2~3ms) THA LR OAF DX
R % Fig. 7R To % 72, REOEGBRE L BEERBWEAO M & MRS EEET
3 r b OhTable 40RT. HHEHBENE 1T SEHEESEN OFRITO AT
WA LT VB AT, BERENELORLIZIRABOKRLEL o TREF, BRI
DERFZFOSAHEL L 720, BEREREFHEWRGOHELRBCE, T b,

1600MW/m?, 2ms THE&T 2 1L72PCC-2S@) & U'PD-3308(2) » BHHAEE 0 EFHMETH
B Fig.8I R T, WAl (S $ROB,CiE. FEiAL CREBY) SO Z N &I~ RERHL
FRELPORAIESL DI o TWVWD, Zhid, BCEEIERM CHmMEHERT 25
H0FE, CVRET® < DRI IBECHN, THOEEBLZTE O LE
P Y (7
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4. FED

JIT-60U % A N — F HE&E~OBA*HEN & LB,CRECERIL 2R T5720, B4 D
EE % AT 5B CR{ILIRERMTE OSRAHREBLTEHRL. UTOHREEL
(1) WBEEERICEE S N5 10MW/mSsecDEBE RIS L T, PCC2S%

FEME LT2GA, BCHIEDOE X 49200-600umF TIRIBR L2 W &,

T/, SRS EM L LBEA, HENORBLE 21T o 2FHEHC
DABCHRENREXA LN, FOERSEEPICEEINTZR-F A%

BOOTHAI LFHMEE o2,

(2) F4RA9 7Y a VEICEES LA MMM OEETMT I L T, PD-
3308, PD-600S, HCB5S1 % 241 & L 7235410, B,.CRIBEOREEN R &,
FNRUAN DB L HEM & LGET, MEESE L edh ozl EXFHNE
ol '

| ¥

RREELERT A4, RIEFEELEER., BHE2THY -, DAEEHNBIINE
MRER, BAEMBASTASEILLVERERLET, £/, ARBEEITTHICY
D, LR LTEW/NBIUIBIIEE 0B ICECRFEL T,

Z £ X m

1) R. Jimbou et al. ; J.Nucl.Mater. 196-198 (1992) 958-962
2) K.Nakamura et al. . J.Nucl.Mater. 196-198 (1992) 627-632
3) A I, A JAERI-M 92-052

4) §. Tanaka et al. . Rev. Sci. Instrum. 62(1991)761

5) M. Akiba et al. . Plasma Devices and Operations 1(1991)205
6) kI HEA, He %, B B AREFHESHE 33 (1991) 41
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4, F& O

IT-60U ¥ 4 S — 7 A~ DBA* B & LB, CRIROERIL et T 5720, 4D
RE+*H T 5B, CRLRERVEORHBTRBLERL. UToHRmEE
(1) BEEEEICEE X NS I0MW/m?5secDEBETTICAT L T, PCC-2S%

FEME L7zA, B,CREDE X5200-600umE TIRERIL2WI &,
7, FHERSEEM L LBE, EHOOBBELIE 21T o 23R
DHB,CRBENREEF AL, ZOERPEEPICERINTR—-F A%
Bn7:0THiI il biols,

2) FTARITY a3 VERFCEEI NS H3MI/MOBERIZ8T LT, PD-
3308, PD-600S, HCB5S1 % #:44 & L 723541, B,.CRBEOFEEI R & 1,
FRUSN OB LN & LGEC, MMEFE L e oz EFHNE
olze '

| ¥

RREELERT 204D, RIGEELEER., BHRE2THW -, AEEHNBIIIE
MEERE, BAEHAEGTENEICLL VEHERLE T, £/, ARBRLEITT5I0Y
D, B EHLEN NBIIBAEE0OBFICECEFHRLE T,

Z £ X ®

D R. Jimbou et al. | J.Nucl.Mater. 196-198 (1992) 958-962

2) K.Nakamura et al. . J.Nucl.Mater. 196-198 (1992) 627-632

3) HAF FIFE. A JAERI-M 92-052

4) S. Tanaka et al. . Rev. Sci. Instrum. 62(1991)761

5) M. Akiba et al. . Plasma Devices and Operations 1(1991)205

Oy HEA, He %, B BiLh: BRETFHEREE 33 (191) 41
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4. FEH

IT-60U% 4 S — 7 EEAOFERA* BN L LB, CRIEDEFL 2T 5720, 4D
R+ AT 5B CER{LRERMTHOSRATRRBLEHRL., LTOoHRLEL.
(1) EEEERICAEE S L5 10MW/m?5sec DEBETTICAT L T, PCC-2S %

FE# e L4, B,CHREDE 25200-600umE TIRERIL 2 W &,
7o, SRR EM L LBEA. ERNOBBELIE LT o 2EH
DHBCERBEORBEN A LN, ZOREASKEFICHEEINTR—-F A%
BDIOTHEI LMD ER o,

Q) TARITYa VEFCEE I LA H3MIMOBAM 28T LT, PD-
3308, PD-600S, HCB5S1 # #:44 & U 7235410, B,.CRBEOFBEI R L 1,
FNLSOHE 2 ES & LBAC. MR L e o oS EXHR L
ol '

| ¥

RREELERTHI04 Y, RIBEELEER, BHE2TH -, HAELEHNBIIIE
MRER, BAEMBATHESEILEVRERERLE T, £/, ARBEE&ITTHICY
D, B EHRLEW /- NBIIIBAM S0 BREICECOEFHRLE T,

Z £ X &

D R. Jimbou et al. . J.Nucl.Mater. 196-198 (1992) 958-962
2) K.Nakamura et al. . J.Nucl.Mater. 196-198 (1992) 627-632
3) HAT FI%E. A JAERI-M 92-052

4) S. Tanaka et al. . Rev. Sci. Instrum. 62(1991)761

5) M. Akiba et al. . Plasma Devices and Operations 1(1991)205
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Table 1 Summary of Physical and Mechanical Properties
for Substrates

CFC
Density Thermal
Materials 3 Conductivity
(g/em™) (W/mK)
: 316
*PCC-2S X
P 1.81 y: 310
(2% JoEE =) 2: 188
MFC-1 1.96 X,y: 40
(1.)5(513@3 1) Z: 550
*MCl-felt _
type2H 1.92 x;y 3;(1)0
(2°R T BL =) '
Isotropic Graphite
: Density |Thermal Conductivity
Materials (g/cm3) (W/mK)
*PD-330S | 1.80 181
PD-600S 1.81 110
HCB-551 | 1.60 60
*ETP-10 | 1.76 91
STP-60 1.80 135

*Reference : M.Yamamoto,et al
(JAERI -M 90-119)
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Table 2 Summary of Substrates and Thickness of BLC Layers

Substrates Thickness of B,C Layers(um)
PCC-25(0) )
PCC-2S(1) 150 - 600
PCC-2S5(2) 200 - 600
PCC-2S(3) 400 - 800

CFC [T Mrc-1(1) | 250 - 700
MClI-felt(1) 200 - 600
PD-3305(0) )
PD-3305(1) 300
PD-330S(2) 600
PD-330S(3) 700
PD-600S(0) . -
PD-600S(1) 250
PD-6005(2) 600

G PD-600S(3) 700

"""l HCB-551(0) -
HCB-5S1(1) 250 - 600
HCB-551(2) 1200
HCB-5S1(3) 1300
"ETP-10(0) -
ETP-10(1) 150 - 500
STP-60(0) -
STP-60(1) 180 - 500




Table 3

JAERI—M 94046

Summary of Surface Damage and Weight Loss
under the Normal Conditicn

Thickness of Normal Condition
Substrate B4C
Layers(um) 5|\;W/m2 10MW/m? 20MW/m2
sec 5sec bsec
PCC-2S(0) - - 0253 O 5.44
PCC-25(1) 150 - 400 - 0051 | 0104
PCGC-25(2) 200 - 600 - 0 1.62 ‘
CEC PCC-25(3) 400 - 800 - 1534
MFC-1(1) 250 - 700 - 0 0.93 -
MCI-felt(1) 200 -600 - - -
PD-330S(0) .
PD-330S(1) 300
PD-330S5(2) 600
PD-330S5(3) 700
PD-6005(0) -
PD-600S5(1) 250
PD-600S(2) 600
PD-600S(3) 700
I.G. {HCB-551(0) -
HCB-551(1) 250 -600
HCB-551(2) 1200
HCB-551(3) 1300
ETP-10(0) . - - -
ETP-10(1) 150 - 500 - O 0.61 0 19.3
STP-60(0) - - - -
STP-60(1) 180 - 500 - O 0.77 0 26.2

O:No Failure, 0:Melt, @:Exfoliation, X:Severe Exfoliation, and Weight Loss(mg)
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Table 4 Summary of Surface Damage and Weight Loss
' under the Disruption Condition

. Disruption Condition
Substrate Thickness of B, C 1100MW/r:2 1600MW/m?
Layers(um) 3ms oms
PCC-25(0) - 01.00 01.37
PCC-25(1) 150 - 400 01.63 M 2.72
PCC-25(2) 200 - 600 3 7.42 M 276
PCC-2S(3) 400 - 800 0 4.63 0 5.41
CFCMFc1(1) 250 - 700 0 1.81 7 1.95
MCI-felt(1) 200 -600
PD-3305(0) -
PD-330S(1) 300
PD-330S(2) 600
PD-3305(3) 700
PD-6005(0)
PD-600S(1) 250
PD-600S(2) 600
PD-600S(3) 700
LG.1 HeB-5S1(0) -
HCB-5S1(1) 250 -600
HCB-5S1(2) 1200
HCB-5S1(3) 1300
ETP-10(0) . O 1.10
ETP-10(1) 150 - 500 70.29 0 0.69
STP-60(0) - O 0.60 O 1.20
STP-60(1) 180 - 500 0037 1.1

O:No Failure, O:Melt, @:Exfoliation, X:Severe Exfoliation , and Weight Loss{mg)
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Heat Load: 10MW/m?, 5sec
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Fig. 4 Changes of surface temperature of ByC-overlaid CFC(PCC-25)
with 10 MW/m? irradiation measured by infrared camera
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Heat Flux : 10MW/ni, 5sec
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Heat Load: 10MW/m? 5sec
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Fig. 6 Changes of surface temperature of B,C-overlaid PCC-2S5
and PD-330S with 10 MW/m? irradiation measured

by infrared camera
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