Journal of the Korean Ceramic Society
Vol. 29, Na.7, PP.517~524, 1992,

5}

2F0|ue| ojF=et oto(HSe oig Hjm A7

0IE%E - FE7|
el st FoARE Y
(19921 54 11 25

A Comparative Study of Microstructure and Fracture
Behavior in Reaction-Bonded Alumina

Jong-Ho Lee and Pok-Kie Chang
Dept. of Inorg. Matls. Eng, Chonnam Nat'l. Univ.
{Received May 11, 1992)

a o

AxAZA TiO+Me0/CaOF Hrlele] Au] 222 A2 <HFo(5AA) 9} Al+ALO, E¢its
vhegg o 2 sdate] mhE JdRopRBA) A disley vy E, £ A Sz A543 ww A7 5
salit). SAAE —RBAC| vt — 2SS S 0] 722 g Al ek, g3y slejis
RRART #4 =5} 22y A=Y AF4L el Weibull modules{m) i RBAR o= SAA 2327}
o £ mghe ek AR 35 gapge i =r) 03 RBA e 84 o Zoh 2l AE A (m)
&, AR dsjast sharlaiE, SAA AswNn EEch

Ty

ABSTRACT

For the present study two alumina bodies were prepared. The sinler-aid alumina body(SAA) was made
by conventional sinter-process using sintering additives of T10; & Mg(Q/Ca0 and the reaction-booded alumina
{RBA) made from Al-Al;0; mixed powder. A comparison was made between thase two bodies and this investiga-
tion seeks to evaluate their microstructure, pHysical properties and material’s reliability as well as thewr fracture
behaviour. In spite of its considerzhle microstructural densification accompanied by smtering shrinkage, SAA
is largely inferior 10 RBA in fracture strength. However, SAA shows a somewhat higher m-value than RBA
in respect to the material’'s relability, the Weibull modulus(m). RBA, which has high fracture strength, shows
much longer lifelime under static loading than SAA. Though, as with m of fraclure strength, the reliability(m,)
of hfetime prediction in RBA 1s less high than of SAA
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Fig. 2. Particle size distnbution of mixed powders
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Table 1. Chemical Composition of Raw Materials'

Al Abo?
Al 99.9 AlLQ,  99.59
Cu 005 Fe.(3;  0.003
Chemical Fe 0.3 510, 0.003
compasilion S 0.5 MgO  4.0006
(wi%) As 0.0002 NazO 0.0006
N 0.008

"Yakuri pure chemicals Co. (Exlra pure reagent)
PJunsei chemcal Co. (Guaranteed reagent)
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Table 2. Forming Condition, Chemical Composition and Physical Properties of Specimens

Sample designation” 1 2 3 4 5
M{100) 2(100} A20{400) A40(300) A40{(400)
Green-hbody compaction pressure (MPa) 100 100 400 300 400
Al content {wt%) — - 20 40 40
Sinter-aids contents {wt%) 05 Tid &
0.25Mg0 | 0.25Ca0 B B B
Relative density (%) 954 93.8 83.5 8.7 §80.3
Mean grain size (um) 11.2 15.6 6.8 45 3.8
Sintering shrinkage (%) —136 —133 -1.7 +0.1 +1.8
Bending strength (MFa) 255 229 225 278 305

UM: MgO, C: Cad, A: ALO,

Numerals in parenthesis designate compaction pressure, and those (20 and 40) before the parenthesis represent

the Al content.
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Fig. 5. SEM photograph of SAA (A) and RBA (B} pol-
shed surface.
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Fig. 6. SEM photographs of fracture test-piece (A: po-
lished and thermal etched tracture surface of
RBA, B: interior side of fractured RBA speci-
men, C: polished and thermal etched fracture
surface of SAA). The arrows show the parts

of transgranular crack propagation.
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