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MoSi> ¥y KKk < 120 Bm, 407 98% (i &
o8, TE, BRARRF IR U HT) o SiC RURE AL <
104 Bm, 40FF 98.5% . Wk R B4 30 Bm, 4lFEN
99.9% . ¥4l MoSi,, MoSix+ 2% C, MoSir+ 20%
SiC( AR5 %) A K MoSir+ 20% SiC, ( 7F 73 %)
+ 2% C 4 Moy RHE DR A BT B G ER IR EE 24 h, T
PG BN BB, EERY T R SO . A
JEHJ)74 24.5 MPa, #2241 600 C, fRifi I [H] 4
50 min!> 3,

Moy C oK} K B8 JR —b & ik A=, RiE N 50
Um, 40JF 99. 5% . Si ¥ Wk 74 Pm, 20)%
99% . ¥ Mo,C 1 Si K42 /R EE 10 5 W4, RN

AR I EGEREREE 36 h, T2 N S8, 76
SR & N e 45 A5 S5 A7 A2 K (i situ) SiC/
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Fig. 1 Schematics showing radial/ median cracks (a) and empirical cracks (b)
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Fig. 2 Schematics showing sizes and forces of single edge notched beam
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X K IR MPasm" 2, E by s 4 (Y
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X fF(C/W)=2.90C/ W)~ 4.6(C/ W)+
21.8(C/ W)= 37.6(C/ W)7/2+ 38.7(C/ W)*?
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Table 1 Fracture toughness values and Vicker hardnesses measured by indentation technique

K 1¢/(MPasm"?)

M aterial H/GPa Eqn. (2) Eqn. (3) Eqn. (4) Eqn. (5) Eqn. (6) Eqn. (7)
98N 196N 98N 196N 98N 196N 98N 196N 98N 196N 98N 196N 98N 196N
M oSi, 7.88  7.98  2.46 2.01 3.77 3.07 4.91 4.00 4.58 4.52 509 4.08 1.54 1.23
SiC/ MoSiy 12,1 11.9  3.15 2.57 4.09 3.36 551 4.51 514 508 571 4.6l 1.16 0.9
C/ MoSi, 10.4  10.1  2.82 2.54 3.97 3.14 531 4.43 506 4.91 542 4.59 1.43 0.9
SiC,/ M oSi, 10.4  10.6  4.54 4.92 6.07 6.52 8.12 874 638 7.15 856 9.17 1.84 1.93
(SiCp+ C)/MoSi, 12.2  11.7  4.87 5.12 6.34 6.62 857 9.65 7.04 7.89 9.43 9.75 2.11 2.76
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Table 2 Fracture toughness of five types of

materials( measured by SENB)

K 1 ¢/ MPasm"?

M aterial Notch width/ mm
0.13 0.16 0.20 0.25 0.30
M 0Si, 4.30 5.53 4.61 4.82 4.97
SiC/ MoSi, 4.94 5.:21 5.78 6.12 6.34
C/MoSix 4.92 5512 5. 67 5. AT 6.02

SiCy/ M oSiz 5.95 6. 35 6. 25 6.36 6. 47

(SiCy+ C)/MoSi2  6.70 T2 7.36 732 7. 40

WAE R T) PO, MY TR QU AR B . R
Griffith Z4 G FN Rk Y )37 B8 0, 4 SUkR
B, AR N I EHY, BRGUR i i) 28 1 AR T B
N, AR, TORPTINAS I Ky BT T8k
Brfg o, tmiloe &8, Bk, e v ok
& MoSiy FERE SRR W 248 PE R, D110/ 98 &
ARSI : A TR N

FH A P] B 0 SE F E AR K o, BT
SNBSS0 Al R R R U, AT
W SR 1 B AT A I R, G 32 1) 1 T )5 i AR
NI e TR & IS = TR
MoSi, f 5K 4y 9~ 15 Bm, SiC,/MoSi, F( SiC,
+ C)/MoSi, BIEHHRIE N 5~ 30 Bm , C/MoSi, K
K < 9 Bm, JRAZ A K SiC/MoSiy HImbiE< 3
Um . J02&, AMERE, BEE V)OSR, 06
FLI JEAT AR K SIC/ M oSty 1 W 2440 o 1 i dge K, G
ot C/ MoSiy, HUE 3 Bk 38 g WIAH X 82 /)

2.3 ERZEMTEEZER

TEDU R MEPEAL R B R (K 1 o) B, 385 A
A LA T 1 B30 (SENB 15%) & — B EL AT e
Jik, HAEENAMRZ A A BT E S 2
YO E R, e ERAEMDIA, L
WAEE WIE RER SN, 108 AR KB MA 2 LA
2 ) HEAT R B R R R, TR R ST
R R, 0 LR . Rk, RRE R AR
FIEAT Iy, (B BARE ST .

AMLRR 1 FIR 2, RATKILH IR EN &
PRI BRI ey, DA AR (5) IHE I 45 R i
EF AT O BEAAEYI D% E R 0. 13 mm I (1)
K1 cfl . &3 540 MoSi,, JRALAEK SiC/MoSi,
C/MoSi, 3 Fh At BHFE 196 N #4iF F I K [ ofH, tb
SENB EAYII A 0. 13 mm IR0 & 45 5k 0% ~
5% SiC,/ MoSiy Fl(SiC,+ C)/MoSiy 2 Fh#1 K} #£
98 N# M i K 5%~ 7% . T, BIETHHER(5) N

Kic=0.0336(1/a)” V> (EWYH )" Ha"?/ @

(11)

I, K ISR 5 SENB V25 o B 45 5L 0 4 2=
PEHILE 4% LA . KT MoSh, JEE ARk, 4%
P i 22 I8 £ 0 R 2 2 A

1) AEAE A [F) 1 ok 8 RUAS B i 2 r s, T
SRV MoSi, 25 & & A kB W 241G AN [F) 1Y
8, H&MRE K | AH KNP AZE .

2) F 0] DR & MoSih, 282 & K
Wigd Bk, K R 0 58 R B i g ok L g
W Kic=0.0336(1/a)" Y (EYH)Y Ha"?* @
A E R JRE D R MoSi, 25 6 Mk W 245 7
(K1¢) .
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Physical Properties of
Ber

Measurement and evaluation of fracture toughness of

molybdenum disilicide matrix composites

LIU Bowei', FAN Yi', ZHANG Jirrsheng', PAN Jin®
(1. State Key Laboratory for Powder Metallurgy, Central South U niversity,
Changsha 410083, P.R. China;

2. Department of Mechanical Engineering, Hiroshima U niversity,

Kagamiyama 1- 4- 1, 739- 8527, Japan)

[ Abstract] Vikers microhardness indentation and single edge notched beam specimen techniques were evaluated, and the modified

equation was presented in the measurement of fracture toughness of molybdenum disilicide matrix composites. The fracture toughness

value of tested material increased with the increasing of notch breadth in single edge-notched beam technique, the results of Vikers in-

dentation method had notable difference with using different equations and different applied loads. It was suggested that the above

modified equation might be used to improve the accuracy of the evaluation value.

[ Key words] fracture toughness; indentation technique; single edge-notched beam specimen technique; molybdenum disilicide
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