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Report of Phase I Program(1989~1993) on Nu-lear Material Crossover Research

S.Kano , Y.Tachi , M Inouve,
T.Nishida , E.Yoshida , Y.Hirakawa

Abstract
(Purpose)

This report describes the outline, research results obtained, interchange activities, etc.
of the Phase | Program on the Nuclear Materlal Crossover Research, which has been conducted by
related research institutes including PNC/OEC from 1989 through 1993 fiscal year, and shows the
Phase II Program to be started from 1994 fiscal year.

(Method)

Crossover research programs, research results and interchange methods were decided through
discussions at the crossover research committee (chairman : Prof. M. Okamoto, TIT) in which PNC,
JAERT, NRIM, NIRIM and NCLI were participated as main members,

Forums, seminars, symposiums and workshops with domestic and foreign experts on materials
research were set up as the opportunities for interchange.

(Results)

(1) As secretary institutes, PNC and JAERI planned eight times of forums, 3 times of
seminars, twice of domestic symposiums, once of international symposium, five workshops
with research institutes in France, Germany, Itdly and the Netherland. The contacts with
outside experts, collection of new information on advanced materials, receipt of test
samples, achievement of collaborative research, etc. through these interchanges were much
valuable for effective performance of PNC research.

(2) The following results were obtained on PNC research.

The prospects on creation of following advanced materials were obtained through these
interchanges: (O advanced ceramics having excellent corrosion resistance to sodium,
@ longer life neutron absorbing materials having higher resistance to cracking than B.C,
® high performance shielding materials having higher heat resistance than conventional
materials.

{3) Phase I Program to be started from 1994 fiscal year has been planned by main five
institutes and authorized through the evaluation by two evaluation committees organized
separately by the crossover research committee and PNC.

(Conclusion)

The prospects on creation of several advanced materials were obtained through the crossover
research. Therefore, the crossover research were much valuable for effe¢tive performance of PNC
research.
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QS T O BER DML | OKNK TR, KEI VT =9 A %@ B £ USERBHM & LTEAME L
TEH, BELHRMESEA LTV D, 200, M O HHEAEIEIC L ARSI VI AL Y
Poy SHICHT AWM, RETOL R, MEBHEOHMEAF LS, /2. FF LY. BT HR
(2] THRALAKELI VI ATO Y 2 2 AEL, FHRBEFTFo 7,

@ACNLDIIFTF— 513, REMEFORET R THRE SRT WS, FELMFHED L EAEEE Oz
R & B FPLERM & L TORRBRAFEY OERAREHC ORI LTV TETH 2,

£1 HEBTORERT

i R F/M | e | st . | 2o
1000yen/kg| M | at 1atm -
(Myetal) BNO'C | 13t | EBRE | WIE
Ti 300 O |074 x| O [@) N
Ca 200 x [|1.37 al x @) X
La 285 X 101 Al x (@] x
Zr 700 O (156 O O @) @
Eu | 1045 x x [190Col x| — | x
700°C
Sr o X fq9n 4 % X X
Ba | 400a | x [$%Co| x| x | x
Ce 285 X 235 QO x O X
Gd 76.0 A A |216 O] O — O
Hf 750 A O (146 A| O ] )
Ta 75048 | O 010 x| O @) b
Y 780A | O |18 O O X O
30
o-Ti
. x «.Ca
25+ \g\‘\._ & --La
K o O - 2r
—— ® --Eu
20F ?\l ® v .-.Sr
= =1 :‘E\\ Q ---Ba
P
1.5 & ...Ce
~ $~: @ -.Gd
L \ MY 12 +eeHt
1.0 \ s 4 ..Ta
e . ®..Y
osr \‘\
I A\\‘l_

L 1 H
0 200 400 600 800 1000
2 [E (°C)

Bl bR et o R
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4. 4. 10 EHEEEERMEARAY Y—HOBER

(MERAFEWIEAE L TDUNE R HS LABRTHMNT 22 LAMES R D, L0, &
ARFAL TR THME LR {2 5 OB TARRARI (B, Narh) (st 5 0 2B 1l+ 2 3 4¢
Hho HIT, ERKIL, BMALAFEIEBEL AL, 204 0LMOGMNINA b7 > T, EREAENE
YRR B2 LENDD, 020, KERERUEME (KFESY Y —H) OBRERTRTH 2,
QRBAFEILY & DU 3 2 RO MR 2K F/ ) ¥~ M 4 BHT 5 2 R L7
®WMMﬂ«®mmﬂﬂ&W®W%:%%«@Mﬂ&%&#étb@%&tLT\ﬁmmﬁwW%um
T AFLROHBERMIZARFE/ ) ¥ —H & RMBILILT 5 ik 2% Lz, WMNZ SRR K ORE
ERICEBHAEENIE L, AEGHEBELEO 200V TH 5,
@wmﬂﬂﬁmwmﬁ:umgﬁﬂﬂwz%ybzmﬁmnmiﬂuv—ﬁtLT%%wmw&m%%
B3R5 HODOWRMAS L LT, #0054 XLy o Zkd B L, #BLIE%OASE SRR
%m%uto%@ﬁ%\@13&6@2n%4%#i5u‘wna41mn;amm%@uxor\m%
EBOUIR MBI A RO 6 hleas, 204 L TIRAESRDOIMBIED 2 B oree H TS 4 2l
B & SRALERM & R L TRFEB % BHFRIIH TR 2 L b o Eh b, H U5 4 M2
MELADMHBZRATEI LIcL ), SRARLBAEERGL LTRATEDEEL 605,

_O SUS316
0O va=1x&
e
3]
o
10°
c
8
3
E 107 3 frmurn e e e
g
QO
o
10° 4}
10- 5
0.8 0.9 1.0 1.1 1.2
1/T*1000 (1/K)
1 o< X0 L BAESBOIGIL) T
100
10 1 g i ® SUS316
. e A L S S T S R ey T ey TR g | O HOS54xit
© 8 O 104m : No.12nd
10 2 EERAETIYTIE St A T T e e e e T P
g e e e et == © 10um :No.13id
© o]
3 NSRS FUI S S,
E 10 RERRRRERE SRRy (R R RR R e nhnh aHsigi b o B LR S TR IR
&
10°4
105
0.8 0.9 1.0 1.1 1.2

1/T*1000  (1/K)
B2 70740k 5KEEBOMHILE
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4. 4. 11 FREEREENROH IO ORPRA

(DS DBE - T B B v id y MU T BB NS & UTREM L 2 BT EUE A DR I
REREELITRT,

QBITMRBEOBRE © MM 2 ERMEOLM R E LT, Wl T8, ST g, T4
&y WO [T IREUE B D o WL 72 T A M IREE & AR L 7

OMABD MRS OMA GDHE) | M OB S 4 4 O B L THE) 2K OM A4S b &
T, WAMORBRICHE LRE Lo 20 LT, Waltd T mme ANz 2 ot T otk 1 B 5 6%
ARFAL B & PIRALE 7 . Beb BN I P TR BB F K Y =7 &8 Lo T
PRE y MO ISERR 1213 TSR+ B TR+ y SOEREOR)FA RIR S 2720, TSR+ 4 Fy =
THEYTAT Y. GRAFE+RIAETFE+RILSY Y TR F 20 2B OM AL HE S RE L1
OMFHERT GEBEIR) | RE LABERME IS L /54 V¥ — HOMAS IS L, ERID D —
FIZ & B BRI ZITV, RALORB 2T o720 M1 BLURH2 {4 HMUPHTARS PV L IF
PICoN Y MK T BERA AR OB R R, F 2 IERRTIC L) RE LA REMINS S LTS 1
CORARERT,

1 T 1 T T T T T
107!
1072

F1 KEWEBMH RSO 102

.8
®
14
5 1074
N fl . =
KB Eﬁ;'ﬁi% ET‘&?&’% yIERAED | T 24 1% S 107" Universal Type
LEAZ(LN | O a X & § 100 (C:Gda05-W-Fe)
Be0 0 5 . o) = C . 50~70 vol%
< 1077+ Gd,0, : 30~10 vol%
C @) X X O 10-°L W 210 vol %
Fe PaN X O O | Fe 110 voi %
-9 1 L L 1 ] 1 { 1 1
B.C 0 O X o 0620 30 a0 50 B0 70 80 90 100
EuB b . . e .
G: : i g S g Thickness of Shielding Material (cm)
Gd: 05 X @) @) @) Neutron Source : Fission Spectrum of FBR
w X X © O
YrT v 1 ERTTARG (MATRBHT AN DV ORE)
O:En3
ALRPYES 10-?
.. T T =T T T T T
X:1%3 10- ]
107 E
o 107 r )
R EWAST LD RELCRIFHES B IURSK 500 [ :
10°° |
Bi{Eit CPRFEEN | R [ | o[ )|
. - - N .
C o~ IGd; Os to~10: W oo Fe oo 8 1o-rat Urévgrsal Type 4
WERMIREA — Z 0t (€30, 00w ]
Z!Hzm-ml BiC o | Fe2Osm | WO -3 |AL(POY), us~ }8:::: gd,o,;g:;lg ::::
21 5 tao-so . aSio 2020 -17], w A0 vol %
B FAD M iR — st'o’f = }8-:: oy N jowE
, B4C uo~tr - = -7 |CaSiO; ia-m 0 10 20 30 40 50 60 70 80 90 100
Heptr7Em | G103 uo-19 - Wm‘mfﬁm Thickness of Shielding Material (cm)

vy-ray Source . *°Co

B2 SEBHERHRE (CCo¥ v <#Hois)
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4. 4. 17 BYEEERM RS ORI Y ot 2 OBM%RE L ORIEH O8R4 540

(DETEM /S 4 ¥ — DR BBk L LT—RITBT 2 720121 SERMEA OB IZ/54 ¥ & — JORTT
RThbo FZTUFOMY 154 > &= %i8e Lo

O TFEBHM /4 ¥ & — | bW T- WA S RO RS T 5 T Ao THM 2 BB INT >
QL AWHMLBOHRAN Y L2 8L

QAT SEA /S A > 8 — ¢ TR 4 B 7 ok o Fe % BT B BREDS VR % 5% L 7e
OPETH L y MOFMGERAH /S 2 5 — @ WIS & UM I R AL 8 4 85 L 7ee TR
&y MOFNGERT I EIMAKIYE EHT HRICOVTIE, GRS TRBATIEZY VBTV I = A
i‘iﬁﬁ Lf’:o

QKT T L ADMF | BUTHMOME, IE, TANF— B0, BEISERMO RS % 2L 542 7=
DIRBKERHICL 2 SR 7O L ADMBNRTRTH 2, £ THEHEH B L7 ER IR S
LS Y= DREARRCOVT—RETH 7T A BRI Lo #1ISRE Li—RBIE 7 0+ 2 2504,
EBAFEOM LIS IZHERAL L BALEHNS D, L RRETE DR WIS Wk o farod, 2
KRETHRIRSY F 7V A, CIPEHEME L TRERMEORBILE R4 7

)RNEM DUFMERTA | B2 /54 > & — & L2z T8 L 5 SO0 FRGERT 120\ TR IURIEAL %520 L.
T IRIE 38 & U Bt 2 B 2 BT D BB ISR T L 720

O LBDOPCRE b &IC, BIFEM 70, KIEUERE L 4, LEUSME 102 B L 7z,

1 RAEM ORFERFMIR R

BUEHEE efiEg |7 UiN| miRmssE(700C)
247 e BRBE B |dEwit]| 4m
g/lem® | %TD [Kgf/em? %

=78 v 88 | C-Gd,0,-W-Fe | 6.4 100 | 843 | 40 0 (-mswx
HaBEMEA | 1M 80-woraLPoy,] 3.9 59 102 [ 24 | -0.3 | riF
BT TiH,-CaSi0, | 2.6 73 80 | 12 | +3.7 | Ri#?
RN B,C-CasSio, 1.2 47 145 | 9 |-0.7 |nsnas
noerEprmam| cdo-tumuEsn | 3.6 56 96 9 0 Ri7

TLRR =

by
= (1RELE) _  HEHS FEERy
BiEky hTLZI (C-Gd,0,-W-Fe)
Fy kI (2RBEE)
MRS
£E o HGHREABER
A (TiH,-B,C-WO,-AL(PO,).
PAVES %7 —,
(1R 1E) SRR T
cip - *%gﬁ"(ﬁmamﬂmaq
(2REE) (B,C-CaSio,)
\

#BR —  EoFE
(Gd,0,-BORE s 4L
Bl EE7o+x
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4. 4. 13 EhVEREMRIBIA R AT RS O E

FLGIBBIH & U TR S TV BB, C L O AN % (AL D) ZFRh T % )
Wt a7z, WFD3)iMeifiiLz,

OB, C/IEBMAH © B,CEKMOBIRE BLT B L I2E Y, B,C 12 RUIBD D w5V Bk & HEME i
IR BG4 Ly BIBOMA Vo Dt 2114 2 8612, GBOFE20 -7 4ot & 1
ACMISEL RS DRBT AN OIS BT B4R OWIETE B, SIBOBHIME LT, #1553 &
J &, Ni, Zr, Mo, Cu-Ni % 85 L7,

@ HERILAY  B,C UHOMERILEWONT, MEGAKOIBMETN L D% B L, 200
WA Z B, B, C I B2ENMELRINEI L TELDTH B, M & LT, #1127 3t
&, EuBg, SiBg, TiB, %8 L 720

@B, C/SIC 7 4 A =B L VR DMUAM-IR TR E ORALIC L Y, B,C OBMYR I ELE S &
TH5LDT, #liifkt & L CIESIC 94~ R L7z,

B, CEUFH. 4 MDA B L USICHA- 1354 K2 ~ K4 RT SO LM L7, EuBg DY
FAEII85um BLUT4 ymDbD %, SiBgd26umBLUBSumDb D%, TiB,I32.75umMD b D %4l
}H Lﬁ:o

Q)BIE L 72ttt FHE AT 2T Bl MA Vo b7 B B & AT IR I R DR 2 1T 2 720
@B LA by NS DT, MBS, MUK - G AT. TERNINLEITD & & biT, /e -2 S |
V=4 7792 851 & B B R Y E 33 £ U8 700°C X 15min I #k——2min/K ¥ O SRS M O MM % 1TV, 1
¥k THHBC DYFPEE BL 72,

F#1 MRHEE ORI #*2 B,CHERDAHE
Tt eri |wiianec comareocme Item Analytical Resulls
[T B/ ok 4 UAT L R AR
e e pe— Total B (wt%) 75.0
l'il CoCu-Ni |[CuaBsC &I LRI LWL Total C (ch/o) 20.9
- L€ G O LI % U 2
L Mimpe ey o B o | Total N (wi%) 0.26
BaC.—Z ¢ Z v (DA s _5 Total O (wi%) 2.62
e ’._' 1L e O e 2| 8,0, (va%) 0.39
oot A € 132 BN GBL L L I TDMIETH GGG é— 8/ C (mol Ratio) 3.99
T e [ M e e < < S| Fe 0.40
BAC~G i G A S e s w Ti (wi%) 0.006
ST, N - 'E’ Co  (ppm) 51
(VR EYS =k ‘\nmhlf' 'u It s I} Cu  (ppm) 21
SO B '.Ji'f._ T..__ O f) Mn  (ppm) 49
\ (306 13 2T MG Na  (ppm) 32
[N DRUTOR O R Cl (ppm) < 25
T o2 PGS L F {ppm) < 25
R - e e Ave. Grain Size (um) 1.4
(%]
§ 4H,B0,~28:0, +6H,;0
O ! 28,0,+7C—B,C+6CO 1
o
#3 SRR O(LAR #4 SICY 1 AH—FHROLH
Catalogue Dala llem Catalogue Dala
ftem Raw Material (a) | Raw Material (b)
Ni Zr Mo Cu w| S0, (wi%) < 05 < 05
=5 go (wi%) < 015 < 015
; Wi =99 297 =99.8 =99.8 0= a {wi%) < 005 < 0.05
Purity  (wi%) S EG| Fo (w%) < 005 < 0.05
100~200 5 g r(\IAr (wi%) < 0.05 < 0.05
Ave. Grain Size ~ ~ ~ - g (wi%) < 005 < 005
(’” " 3~7 3~7 2~3 mesh Cl A (wiw) < 008 < 008
Crystal Type Vi) A
Diameter {(um) 0.1~1.0 1.0~14
Length (um) 30~100 20~30
Aspect Ratio €a.50~500 15~30
Content of
Granutar Material (wt%) <1
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4. 4. 14 GEHRERISE FRIE 7 v € 2 DKt L O EM O
XYy 7%V ¥—-vayv (1)

(N W METETEE LTy Sob7 VAR 23R L 7o AR, BERC L2 BB MG E-Mb 12 F680 L L P e
JET ThAT VIR LA R CINIT L % A5 6 s U7z o IIBRJTIENE . REIIIE S8 T 2 2 o JXIET" nEA
At ORIGIRIE . BEEEESS . TSN Bt DAL AT Bl 22 Al % SRad 2o JEATY 12 1L WM %
350kg/em IS Ly IBHIE & LTV &, 47 IRE (30~ 60min) TIEIEASE T+ 5 & Y I Lize &R
JESTDUEHIC & o THTEIRIE % & B BUEBLL IS L & e VB, IBLEN % 117 DAY
BIE)J R R THN VoA RS R Vi, IR DML R B F2o BN TORINIZ T B He
DB BB L TR FBERILIR0%TD & Lizo by hOMEWSSI 1:4312.6 ¢ X 1241 Cd B

()% LISATFRTH & e B, C/RIRBBLOMA Vo DI BT & 3 b b BIE B & UHUK - Mt o1 Y
HRERT . WTROGBRBUEHITEVTOB,CIADYS &L DILOIIETA Wb 2 KBTS, 1ol B
WIEZ W T 28 VMRSt 2 v g L,

GV 2 (U L72B, CIERBLA A" Vo bR B - PSR B 457 o WOz B\ T
SFTOIHAERD DRI, IWIN ORI orze LELRAE, Cut B ERBMEVTR b
MHEE Uy #fE 2 L —HlE LT, B,C/MoBIGHA" vy b X0 TS 2 ] 2 1054,
NOHDRUGC & 2TWEALIT L), BIBAMEAT LS < 2 b MIBIRIE#B,C WROBA £ IEC T &
It HX bbb, B,C/MokB,C/Cu-NiTI24 4 Mo,B, & CuldMBAR AR & R 7e

4B, C/ZrE B, C/MoDHy{3id, AR THR L LIt RTORS L THM LT 5V 2 BT & 720
~ﬁ‘mumvu‘mmﬁm#ww%uTvu‘mﬁfému%#ﬁMﬁwtb\%M%ﬁ%%&mw>
mm#eﬁnmrLimwww%&mvé&#otomcmwwvu‘umﬁﬁuwﬂnuhvaLt
B, CuldiGMALIRERE-M I X 0 Sl L7co BEASE VIS SIS FEAICE L Ao 72 275, Cu
—Ni A LEAME VA S HIE AT P LATS e d o /20 SHIECUNB,C ERUG LWV 220, KUEIC & 2 1
MmmﬁM#&wnb&%ianéoH%%&%%Dﬂ<%ﬁm¢6tbum‘m&émcmwnﬁm
50.Cu:Ni=90:10 & L. ME/EIRIE % 10401 10C E MBI BT 2 L EMH 5,

#1 B CIRRHMAHMAL Y L ORHARNS LU
*v5s4)Ear
Compositions | Density (gn;m’)' LA R b g
vol% manufacturing | X-Ray <C/20 (60 B.C/NI 402600
(Wi%) conditions | rpy {Densiy of Pelel pigiyaction RV : St i
B4C | Metal Smear Density)
B.C { 40 60  [1000°C X 350kg/cni] 5.76~5.77 |
Ni | {16) | (84) | 60min Hot Press 6.31 (91.2~91.4) Ni.B, B.C.C
80 | 20 [1700°C X350kg/cnd] 2.96~2.97 N RN R 5 3
(61) | (39) |6omin Hot Press | >3 (89.4~89.7) ZB: B.CC e MM C/Mo B0 a0) BLC/Cu- i 1% 10, 30° 50
B.C | 60 | 40 i7ootcxasonger] , [ 369~a71 8. GG M1 B, C/RIBBAEM AL v b ORI T- Wik iz
Ze | (37) | (63) {60min HotPress | ' [(89.8~90.1)| <02 P4
40 | 60 (1800CX350kgiem| | 4.41~446
(21) | (79) { 6omin Hot Press | 4% |(89.8~00.7)| ZB+ZCC ° Mo,B, : o
80 20 [1800°C X350kg/cr] 405 3.67~3.70 |Mo,B, MoB, o mgg' : :
B.C (50) [ (50) [30min Hot Press (90.4~91.2) MoB,B.C B.C  x
Mo | 60 | 40 [1800°C X400kg/er| 5.60] 398511 [Mo,Bs MoB,
(27) | (73) | 30min HotPress | = [(90.8~91.3)| MoB,B,C b [¢] o
60 | 40 |960°CX400kgicni 507(379~393 | CuB.C,
(30) | (70) |B0min HotPress | = |(74.8~77.6)| Ni.B,.C o
[
B.C | 50 | 50 ]960°CX400kg/cni 51| 456~467 | CuB.C. <l o
Cu:-Ni | (22) | (78) | 60min HotPress | = [(79.8~81.7)] Ni,B, | A ‘
50 | 50 [1040°CX400kg/cm| 571 496~506 | CuB.C, .
. N 1
(22) | (78) | 30min Hot Press (86.8~88.6){ Ni,B, 20 30 40 5'6 e'o 7'o
B.C | 100 1950°C X 350kg/cm| 251 221~231 B.C Diffraction Angle
Ret.) | (100) 90min HotPress |~ {(88.0~92.0) ! . y ] .
(Ret) 2 B,C/MoBl&H (80:20) XL v b X#EH
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4., 4. 15 eSS HRIE 7 v 2 2 OREHE LU AEH O
Xy 22Y)F¥—vay (1)

(DE 1 3B LU 2124 2 M H RS W 33 & UB, C/SICHM-BAMA" Vo D IK B A & A by b DBIE B
it@w-mmwwmﬁm%ﬁfowfnwﬂWMuﬁwrbHM%&%WMwavﬂwM&W&Rw
()EuBg Thk. HURLO SURE ) % 2000°C X 350kg/em * DAIETIRIE L /o b 2 A, HIEA FLBM I 84,
12y N Vo MRS RO HLRAEATE U 2zo AUy hDSLATNE IIE R IEAT-MY 0 & B 20T B BB T b |
ELIRERZ L DU e B E S HTH D 120, BbiA AT R e o b D EE L B ND,
gz?w‘Mﬂ%@%%&&&%&%%wmtxmmymﬂu%MTéctu;D&W%MET%NWF
X AN
(3)SiBs THL, HMOBEBENVTIETE LI ET A, ALy I DMIEIMEC . & 612 TERE-M E450F L 7=
o, WEIN DBNE)) TN by MSBIR L 720 F D728, BURHR OBAIL & BNV ~AD LW 2175 & & 42
AQUR e 30 ) ik i AN IR X U P A
(NTiB, THd TiB, DMFEHI % A7 L2 2 LS A Vo b 248 72,
(5)B,C/SIC 9420~ BUETHE T, MEHMERALAD A % JIFF L T7rn" 7ML DA & WSiCHai- % TV, Ao 344 H
LRSI VIV TIRA - B L 72 & 2B, SICHAM=-DSMFAEF 2 & & iz, H RFIE DI SICH 4
M= SHIEDVGVB, COPWAIREN C | SICHIM-DEILATRD b rz, 2D Fd, 15/-Mgst T
ﬁmgwwmwmmt‘MH%nwﬂmmmwkﬁwmmuwu%m¢bctuib\ﬁ&%%ﬂ?%w
buh 7,
(G)] 1 IZB, C/SICHAM-BAT A" by b HLER N UM 0T & 57330 HURL L5 SE DAELE AR & . B,C¥
P72 AU II0 o m X B e mARIE D 94 20— IRSICAER S iz XA OKR, B,CLSICE DEIGIL I
Lol -
F}l1 RYEREEHRLY FOREBLNEB LU
vy H¥vay

b Ko %

Density (gicm?) L heua
manulacturing X-Ra -
L Y . o y Notes v
conditions 0 Density of Pellet} Diffraction
(Smear Density)
2000°C X 350kg/em? 4.02~4.11 cun Grain Growlh
Jumin Hot Press (82.4-~84.2) Ut Row Malerial 18 um
Cull, 2000°C X 350kg.cm? 400 4.42~4 44 s, Grain Growlh
GOmin ot fMess (90.6--91.0) T Raw Matonal 7.4 50m
1900°C X 400kg/cm? 4.35~4.40 b faw Material 7.4
- W Matend B
150min Hol Press (89.1~90.2) B aw Material 7.4 0m
1850°C X 350kgrcm? 2.14~2.15 Sille,SiBu Cracked
45min Hot Prass (86.6~87.1) Si FaSi, Raw Malerial 26 um
€ 3 N 2,47 A X
Ge [T gooc X asokgren? 218~219 | Sl SBa |
40min Hot Press ©8.9~00.7) | SifFosi, [MawMaterial 8.5n
1350°C X 350kg/em? 4.02~4.07
. a5 .
82 1 Gonin tatmress | 2% (9.a~g0.0) Ti,

#2 B,CSICT A AN —BGHM AL Y b OIS
BLFxy3 78 ar

Densily (g/cm®)

Manutacturing X-Ray Notes
Conditions ™ Density of Pellet [Dilfraction
{Smear Density)
Ory Ball Mill .
#1| 2000 C X350kgicm” i:g~§;’; U:f'." SiC granutale
B.C 30min Hot Press - 3. ) £-GIC
SiC 0 Mil =2
' Wal Ball M 237~239 B.C

1900°C X350kg/icm®

Wisker
I 90min Hot Press

(69.7~90.1) A-Sic

S
(2874 1)

= 1 mamc¢4zn~mﬁﬂxuwbmmﬁﬁxwﬁﬁﬁm

#1  Mixing Ratio  B.C : SiC Wisker 80 : 20{vol%) (75.9 : 24.1(wl%))

_23_
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4. 4. 16 mieehg ARESY v b OFEs R

(D52 U 72z @i ot Jbphds K CHIED TS & 0 0L U 2ol 2 10 1 15RT . % < Ok A8, C
L ROBZARCE TR L BIC R 20 AT, B,CL DB TH A LA L Lot

B, C/Cu-NiDBE M ATG D1k, Cudt MM 00 BEMI % TERE T 5 700, B{ZROT W CudiliL T
BIED DI LB R LD o B CZrD B AT VDI T DZeB, DEMZRATTG Wb L ¥ %
bbb,

(M IRIER(Z & ) 2 4 DR Vo b AT L 24V BE I 2 157 T o ARBREM: T, B,CH 7THIMWT
W L7zt L, EuBy %W(w1n0AMAVAbm%MWM#Bcibﬁnrwamw%iLto*?
kBCNuMM%WM&bM%L&#oLOuthcmuMOM@ﬂ$#WW71k‘mm%#W&T
BB 2SR 2 IR B b E B2 b b, B,ClZrk B,C/MoT i, BARARUIB, CrZiDIE D M o
ARAR m&mwmuscmmmuvﬁ&Mv&oto;nuscmmvuwnamuﬁM#ﬂannmk
XUy BCZiEh 7 DA =527, HUBINO#GE OV 25 Lz v b2 s, B, C/SiICHAN-# £
b B A IR IR L s S, mmunm7wLaM£&7MﬂM*kxDMQMﬁﬁML
LizizbEz 605,

QAR TE D IS % KA Al L 7% iRER LISRT o WA Vb OBMKSEE D ERAIC & D . B, C/Cu-Ni
>B,C/Mo>B,C/SiCIAI->B,C/ZrDMT, B,CL DM MAEILTVWAEZ L2 WML ZhIC
£ 9, B,C & O Rl B e T-BUM R B oD Bl LS & 7z,

1 FAEREOK S TSR

Materia's Evaluation (Ranked)
No. Chemical |Mixing Ralio[Smear Density 1| Thermal [Thermal Shock| Hardness | Overall
Compositions|  (vol%s) {%TD) Conductivity| Resistance Evaluation
Ni40 [B«CINI 4060 90 X 10 8 O 4 X
Zr60 | BdC/Zr 60 40 90 O 4 O s O 4 O 4
40 : 60 90 0 2 6 [(NotEvaluated)) A
MoB0 |B4C/Mo 8020 80 X 9 [(Not Evanated) 8  |(Not Evatuated)
Mo60 60 : 40 90 O 5 2 O 4 O 2
Cub0LD| BaC/Cu~—Ni| 60: 40 80 X 10 |iNotEvaated) O 1 |(NotEvaluated)
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