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ABSTRACT

Alumina composites reinforced with SiC whiskers only or combinded with TiC particles wete prepared by hot-pressing at 1850°C
for 1 h. The mechanical properties and microstructures of composites were investigated in this stdy. By of addition either 20 vol%
SIiC whiskers or 20 vol% TiC particles. the flexural strength oglaalumun was mcneased from 360 I\I/kP'l e 650 MPa or 730 MPa,
respectively, and the Kje was also increased from 3.5 MPa-m ™~ io 5.5 MPa-m' " or 4.4 MPa-m ', respectively. In the case of
composites with 20 vol% SiC whiskers and 2 vol% TiC particles. The flexural strength and Ky showed relatively high vahes of 800
MPa and 5.3 MPa-m"”, respectively. The improvement ol mechanical properties was considered to be due to both the smaller average
erain size and (he crack deflection.

Key words : Alumina, Composite, Microstructure, Mechanical properties

LM B ZLAFAS} 5| ofsf DI S wAWL P
AR S g7k sl slen 2D sic A 4
gl AR, IR, A, B1ay s % 5 It AR oln] A FrE AeaE o
FEAEE 7R 97 wliEe Pa MEmes g A =23, WA H2AS B4 A CEel e 8
FHL U ABelth TEv dRvte) aRers %—w sl el A el:A L Aok T e
T EE A HERE, 4 o] Gom Saslsl g5 EERd) s Sl A7E dnlEy, s)AE e 3
Ae ek el o] A4 Ade) gdel avE #eh oA sl vlAe daleh Havie] A g
Hhomebd ARAFeME AR gl Qg A 9 2] 99l e ATt $5 Agelth B9, Sic ¢
& geR Hg, Y R ol AsklE A7 2E A F2AE T HrNE geTiy BRAR A3 B
AR HE A7k B3] ofeolA] gt Aol A=l ma, s sgAse dus
9, #A AB i BRAEE 4640 SE0 YEAD A7 Sic YR F717) 015 pnE w)AE
Fol Blsle] Fe) £ okl gk Azt Selshis T, E SIC] BT (0=4 5 WKy SR o
FHE 7L gl Erah B ol=old gk BAAR(e=8.0x 10YKHE oz ) g2l e
2R A, RO dELG e 2700 dAE 2 EUE AR Q5edos olE 2UuNd a4 4
HoplEemA AlAd JAe PAAAE ATvh o) o] A veRd dAeae] S g S gtk
FoAZ 10 fler] BRlme) Ag, Hade] o mERA], B ATsE GR iR 93] 25

~792—



SiC Fo 2 TC WA s GFopd E

AEA ERYATIT SRS FASIL 9F 125 pme
TC $)4He=7.95% 109KIZ A&y, Sic A& 2§
A, TiC LA EFAE ® SIC $2AY Tic 94 F
Al g tiEet BRAEE 7 sikhAd) ofe) A=
8 F wiHzA e wa 9 7] I’ﬁ\ 4ol tisle] FAlaked,
= B 704 2 g5uh tedst BiiEE A
Zafara) BT

2, HEHHy

2.1, A=

B AFoMe 28482 5-ALO033 um, AKP-30,
Sumitomo Co. L£), TCH999%, 125 pm, Starck Co.

msr), B-SIC F2ATWS-1003, A74; 03-06 um, Lol
5-15 pm, Tokai Carbon Co. ‘:Qﬁ)f AR5t o™ Table 1
o vehdl 248 AHEE 1800°C-25 MPa(7 52, 1850
°C-30 MPa(7H58) =reZ Ar B97eA 117 Fb
2A 55}

SiC F| A8 Yrrg AEg Az fejals, WA F
78 FA7iEA @2 AR G poeld 7084 F
SZIUEE 10 mm, 2502 ARREhd oY dEH
A AR 5 WS o) F 259 Bk wEFIE
Aol AREBke SiC B2AE zhl @t B 4R
o} poieli) 28]3F Egt oE SFFelA 24 54 d¥st
ek ou B o] g F2Ae) FAlY £&38 s
7] §Jla] gtul) 2o 2 AHule g Eoja] AME-EY
th 1Y H2AE ksl g GEPY dnje 94
o R @_—B‘.-:g‘li_ 77)\)7}. =0} 716 z/}—-}_oﬂ,q 2 g ”’Qo}
drh. B de F 2Ug AXsi, AFEste] 1 mm ¢k
FHELL Afen], G7 7i¢) “‘7301 ofs) 24X H7 60
mm, F7 § mm)E HAZsEr AEE AlEE telolEs
Hal7|15 olgsle] Mgt & 3y lak 2 gAEF v 1
5 um?] theloptz #Ho|AEE ofaled A <
oS B3l ARFAIE (3X4X35 mmyE AEFFHATE

o 2 r_?l [

..[

Table 1. Compositions and Symbol of Specimens
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5 15 T m
10 10 0 | m ]
15 5 H2
20 0 W
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Fig. 1. Relative density of monolith and two kinds of alumina
composites hot-pressed at 1800°C under 25 MPa and at
1850°C under 30 MPa for 1 h in Ar atmosphere.
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Fig. 2. XRD patterns of specimens hot-pressed at 1850°C for 1
I (a) W, (b} H4, () p, and (d) M.
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Fig. 3. Optical micrographs of polished surface for specimens hot-pressed at 1850°C for 1 he (a) and (d) M, (b) and (e) P. (¢} and () W,

SER DR T



SIiC #7) B TC Wt ArEh S BRPAES] 21 g vl 795

Ds (%)

FS (MPa)

H, (kgfmm?} K _(MPa.m"?)

M P H1 Hz H3I W

Fig. 4. Physical and mechanical properties of alumina com-

posites with TiC reinforcement which were prepared by

hot-pressing at 1850°C lor 1 h. (I0,: relative density, FS:

llexural strength, Ky-: fracture toughness, H,: hard-
ness).
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Fig. 5. Flexural strength and fracture toughness of monolith,
whisker-reinforced composite and multi-toughened com-
posites.
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Fig. 6. Bright field TEM images for three kinds of alumma compos1tes (a) P, (b) W, ’md (c) H4
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Fig. 7. Fracture surfaces of specimens whlch were hol-pressed
at 1830°C for 1 h: (&) M, (b) P, (c} W and (d) H4. P in
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Fig. 8. SEM micrographs of cracks induced by Vickers in-
denter in specimens: () M, (b) P, (c) W, and (dy H4.
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