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Abstract: Si; N, /TiC nanocomposite ceramic materials were fabricated via hot pressing technique by
The crack

growth resistance behavior (R-curve) of ceramic materials was evaluated using the indentation-

adding submicro Si;N, and nano-TiC powders and with Al,O; and Y,0; as additives.

strength method. The results indicate that the ceramic materials possess rising R-curve behavior,
which exhibits an excellent crack growth resistance. The sample with 10% (mass fraction) submicro-
Si;N, and 15% nano-TiC has a steepest rising R-curve. Observation and analysis indicate that these
phenomena can be attributed mainly to the synergetic toughening mechanism caused by pull-out and
bridging of the Si;N, quasiwhiskers, the elastic modulus and thermal expansion mismatch between
Si; N, and TiC particles.
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Table 1 Composition (mass fraction/ %) and mechanical properties of samples

Siz Ny Siz Ny TiC TiC Kic/ Relative
No Y20; +ALO; o1/ MPa ) HV/GPa
(0. 5pm) (140nm) (50nm) (130nm) (MPa « m'/%) density/ %
A 70 10 15 5 1025 8.5 13.75 =98
B 57 10 28 5 920 7.1 16. 95 =97.5
C 70 10 15 > 980 8.3 12.75 =98
D 80 15 5 810 6.5 13. 21 =98
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Fig.1 TEM micrograph of sample A
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Table 2 ¢, and s,, under different load P

co/pm om/MPa
B C D A B C D
49 51.69 58.50 56.45 68.75 382.31 340.53 367.28 300.03
98 106.94 82.00 115.25 111.75 334.61 297.81 316.96 231.12
196 171.21 153.25 151.50 209.25 272.31 241.35 250.03 192. 14
294 181.43 200.00 213.00 224.50 259.45 212.36 234.42 170.23
490 197.48 259.00 368.00 351.00 219.35 187.23 185.35 150.53
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Fig. 2 Plots of strength o; vs indentation load P
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Table 3 n and £ of different samples

A B C D
n 0.1064 0.075 0.066 0.052
k 17. 62 13.38 11.7 9.8
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Fig.3 R-curve of samples

M3 AT LA G AR SRSy i LT B 2
RO ASAEHI S DL o T UL LR A4 E 64 I 52500 1 (8 B
ROy MG R AARRE D BT 2 MR A Y
BH 2B o BE U . H K B39 08t 8K 1 A4 KL B



Sig Ny /TiC K G B EH K R 47N

79

i C s s .

n B R /N B B T RH T il 4k b TR . AR S
5o 3 B SRS L Y A RSP J & i 100pm
PR 500pm B EHRE A RS R K {8
i 6. 6MPa « m'? |- J i 7. 84MPa « m'"?, i & & #t
B DALH 6. 0MPa » m'*# i1 & 6. 6MPa « m'*, 1] il
A G K Sig N, ORL 38 it be 2 T 2008 i3 A Sis N,
KLU 53 A1 1) S o 45 4 A5 B T 42 v oA kb PR DL AL 4
iR FE LG Al NaOH i 60s J5 3R 1l SEM ESL. Kl
4Ca) Jp i FE A R TE A, W] UL KRR A 1 5 kL RS Sy
0.2~1. 2pum, KAZWAE 3~10 Z A, Horf ok i ok
Y157 Hb 43 A1 7E Al /N 09 B R AR R 22 (R] 5 ORE 25
P A R A O R S N 2 S A ORI AR HE Y
XA A, TR 4 (b)) il A D R EIE S &k K 15
FE B4 50 RKAR 3G R R AT L A 4 K T B 43 A
FROAEAR BT, X f &5 2 R BT & MR
P e O A2 A

B4 kR SEM JE S
()i Az (b ilkE D
Fig. 4 SEM micrographs of sample surfaces

(a)sample Aj;(b)sample D
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Fig. 5 TEM micrographs of sample A

(a)stress stripes; (b) fracture mode
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Fig. 6 Crack propagation paths of sample A

(a)propagation paths of cracks; (b)bridging and

pull-out mechanism of elongated Si3 N, grains
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