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Abstract Reaction bonded AL:O; (RBAQO)-SiC ceramics were prepared from the Al/AlLOs/SIiC powder mixture. The
calcined alumina and fused alumina were used as the raw Al,O, powder. The same sized (3mm) and differently sized

(3mm+ 5mm) ZrO; balls were used in attrition milling of starting powders. The effect of ALQO; powder shapes on the

milling efficiency and reaction sintering was investigated. After attrition milling, isopressed compacts were preheated
to 1100°C with a heating rate 1.5°C/min and then sintered at the temperature range 1500 to 1600C for 5 hours with a

heating rate 5C/min. The powder mixture with fused alumina was effectively comminuted than the mixtures with

calcined alumina. And the same sized balls milled more effctive than the differently sized balls. The reaction sintering

behavior differed not depending on the shapes of Al:O; powder.
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Table 1. The average particle sizes (from supplier’s data) and suppliers of starting materials.

calcined ALQO; | fused ALO, Al ZrQ;, SiC
average particle size(um) 0.4 50 0.05 2.2
Supplier Alcoa Wako Junsei Tosoh Norton
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Mixing & Milling
in altrition jar using

acetone soln for 1 hr,

Mixing & Milling
in acetone 7 hr.
|
uniax. Press 100Kg
CIP 300MPa
|
Preheating
1.5C/min to 1100T
|
Sintering 5T /min
to 1550, 1600T
Soaking Time: 5 hrs.

[specin;en§|

weighing

particle size analysis, XRD

particle size analysis, XRD

thickness, diameter, weight

density, weight gain

density, weight gain, XRD, SEM

Fig. 1. Flow chart of experimental process.
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Table 2. The average particle sizes and specific surface areas of powder mixtures after attrition milling.

CS31 CS38 CS51 CS58 FS31 FS38 L_FSSl FS58
average particle size{ym) 8.75 0.83 6.52 0.94 3.52 0.75 6.50 0.85
specific surface area(m?/cc) 2.59 9.28 2.89 796 | 3.06 9.75 | 216 8.61
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Fig. 2. The Effect of milling time on particle size distribu-
tion (a) after 1 hr. (b) after 8 hrs.
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Fig. 3. The effect of milling time and used alumina pype on
phase chages of powder mixture (a) after 1 hr. (b) after 8 hrs
(A: ALO,, t: t-Zr0s, a; AL S: @-SiC)
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Fig. 4. The effect of used alumina type on phase chages of pow-
der mixture (a) CS58 (b) FS58 (A: ALO,, t: t-Zr0,, a; AL S: -
SiC)
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Table 3. Table 3. Weight and length changes of specimens and its bulk densities after presintering at 1100°C and after

final sintering at 1500°C to 1600°<C.

L100C for Shrs | 1500C forShrs | 15500, 5hrs ~ 1600C, 5hrs
AW/W | /L Py p. AL P | AL | e
(x100%) | (x100%) | (g/cm’) 6) | (g/cm?) | (<100%) | (g/cm?) | (x100%) | (g/cm?)

CS38 5.7 230 3.27 -95 356 “111 | 378

CS58 5.4 2023 317 | <65 | 332 | -88 | 355
FS38 5.3 229 C 330 | -93 | 346 | -112 | 380
FS58 | 54 RN 1319 | _-70 am | es [ast

Fig. 5. SEM- micrographes of specimens after sintering at 1600°C for 5 hours. ( 1

elative bright ZrQ. particle) (a) CS58 (b) FS58
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Fig. 6. XRD diagrams of samples, sintered at 1600°C for 5 hours.
(a) CS58 (b) FS58 (A: ALOs;, m: m-ZrQ,, t: t-Zr0,, M: Mullite,
S: e SiC)
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