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ABSTRACT

In order to investigate the effect of the second phase on AlLQ; matrix, SiC whisker was dispersed in Al O,
matrix as a second phase aver the content range of 5vo0l% to 20vel% To this mixture, Y.0; or TiO, powder
was added as a sintering additive before izostatically pressing and pressureless sintering at 1800-1900°C far 90
min in ¥, atmosphere With increasing i whisker content, relative densilies of cemposites were decreased and
the grain growth of AlLO, was restricted, When Y,0, was added as a sintering aid and the sintering tempeature
was 1800°C, the maximum values of flexural strength, hardness and fracture Loughness were 537 MPa, 12.1GPa,

3.7 MPa - m'?, respectively. However, when the sintering temperature was elevated to 1900, maximum vaiues
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s AlOy-SiC A wdnlel Ax = §2(2)

of flexural strength, hardness and fraclure loughness were 453 MPa, 17.5GPa, 4.9MPa . m'2, respectively.

Improved mechanical properties are assumed to be attributed to the crack deflection by the second phase SiC

whisker and whisker pullont mechanism,
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Fig.1. X -ray diffraction patterns of AlLQ,-SiC
composites pressureless sintered at 1800°C for
90 min in N, atmosphere.
{(a) ALO;+Y.0,
{b) ALO;+15 vol% SiC whisker+Y,0,
{c) ALO.+TiO,
{d) Al0,+15vol% SiC whisker+Ti0,
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Fig.2. X -ray diffraction patterns of ALQ;-5iC
composites pressureless sintred at 1900°C for
90 min in N, atmosphere.
{a) ALO;+Y,0,
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Fig 3. Effects of SiC whisker content and sintering additives on relative density of
pressureless sintered Al 0O, - SiC composites as a function of sintering temperature,
{A) 1800°C for 0min in N, almosphere
(B} 1900°C for 90min in N, atmosphere
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Fig.4, Effects of 5iC whisker content and sintering additives on flexural strength of
pressureless sintered AlLO;-SIC composites as a function of sintering temperature,
{A) 1800C for 90min in N, atmosphere
(BY 1900°C for 90 min in N, stmosphere
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Fig.5. Effects of SiC whisker content and sintering additives on hardness of pressurcless
sintered AlQ, - SIiC composites as a function of sintering temperature.
(Broken line - SiC powder dispersion)
(A) 1800°C for 90 min in N, atmosphers (B) 1900 for 90min in N, atmosphere
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Fig.7. SEM photographs representing fracture surfac-
es of ALO,-SiC composiles pressureless
sintered at 1800 for 90 min in N,
almosphere. (Arrows p represents the
whisker pullout and d represents the craclk
defleclion)

(a) ALO;+Yy4
(b} AlLD,;--5vol% SiC whisker+Y,0,
{c) ALO,+20vol% SiC whisker+Y,0,

=
T

7

8% 71§ whisker 8] o124 4 (whisker pullout)e] 33
A vk, 28z 20 vol% e SiC whisker 5 A3l
e #z)sle] 2k Ao
% o} whisker of 2|8 # Q37+ Aua ula] g wiok

o AEE O

iy
e

i

7125} &l whisker 7} £

riu

Ju
ﬂ

2.5 %] =)



Aleb gk AlyQ, -SiCH £7

AL AAe 4(2)

Fig_8. SEM phatographs representing fracture surfaces of Al0;-SiC composites pressureless sintered at
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