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ABSTRACT SiC/TiB, composites of varying TiB, content from 0 to 52 vol% were prepared
by pressureless sintering. When these composites were sintered at 2150°C the mechanical properties
such as elastic modulus, strength and toughness increased with increasing TiB, content. On the
other hand, at a sintering temperature of 2200C, the mechanical properties reduced gradually with
increasing TiB, content. The main reason was deduced from the onset of spontaneous microcracking
and the critical particle size for microcracking was calculated approximately 5.6 um.
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Fig. 1. Optical micrographs of SiC/TiB, composites
sintered at 2200°C for 60 min. (a) 0 vol.% TiB,, (b)
11 vol.% TiB,, (¢) 23 vol.% TiB,, (d) 37 vol.% TiB,,
(e) 52 vol.% TiB,.
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Table 1. Raw powder properties

Grade Specific surface area Average size Major impurities
(m*/g) Cum] (wt.%]
SiC HCST Al0* 15.2 0.7 01.1) Al(0.03) Fe(0.03)
TiB, HCST F 4.2 0.9 0(1.47) Fe(0.25) C(0.11)
TiB, HCST E 13 2.0 00.52) C(0.07)
B,C HCST HS 16.0 0.78 0(1.3) N(45) 5i(0.08)

*a-S1C(6H).

Table 2. Relative density and average grain size of
SiC/TiB; composites

Sintering  TiB, Density Average grain size

condition Content [% FD] SiC/TiB,
[vol%] (]
0 984
2150C 11 98.9 5.3(2.0)/3.8(2.0)
60 min 23 98.6 5.4(2.6)/3.8(1.7)
37 . 99.6 5.8(2.3)/4.5(2.5)
52 99.8 6.1(2.3)/6.7(2.9)
0 98.8
2200 11 99.2 6.8(2.7)/4.2(1.8)
60 min 23 99.3 7.0(3.3)/6.3(2.9)
37 99.9 7.7(3.4)/7.0(3.1)
52 99.6 9.6(3.8)/9.4(3.8)
( ); standard deviation.
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Fig. 2. TEM micrograph of 23 vol.% TiB, composite
sintered at 2200°C for 60 min.
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Table 3. Mechanical properties of SiC/TiB, system

Sintering  TiB, Elastic  Bending Fracture

condition [vol.%] modulus strength toughness

[GPa] (MPa] [MPa m"]

0 439 492(57)  3.52(0.25)

2150T 11 453 480(22)  4.05(0.28)
60 min 23 467 575(87)  5.73(0.23)
37 490 610(63)  6.29(0.58)

52 493 698(27)  7.17(0.38)

0 434 443(73)  3.41(0.26)

2200C 11 431 512(50)  4.54(0.31)
60 min 23 428 394(24)  5.52(0.2)
37 314 308(18) 5.0 (0.23)

52 312 294(16) 44 (0.18)

( ); standard deviation.
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Fig. 3. Fracture toughness of SiC/TiB, composites as
a function of TiB, volume percent. The present experi-
mental results are compared with both crack deflection
and residual stress model.
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Fig. 4. Typical crack propagating path in SiC/TiB,
composites sintered at 2150°C for 60 min. (a) 0 vol.%
TiB,, (b) 23 vol.% TiB,, (¢) 52 vol.% TiB,.
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Fig. 5. Bending strength and fracture toughness as
a funcuon of TiB, particle size in 23 vol.% TiB,.
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Fig. 6. Typical crack propagatlng path in a 23 vol %
TiB, including 2 pm particle size of TiB, sintered at
2200°C for 60 min.
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