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Table 1 ~ Chemical compositions of refractory waste
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Table 2 Relationship between water obsorption and sintering
temperature of prepared ceramic balls /%
/ pm
/C 3.5 2.25 2.30 1.64 1.42
1270 1.7353 0.1684  0.1171 0.0219 0.0010
1285 0.2758  0.0084  0.0031  0.0004  0.0004
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d ¢

a—3.15 pm
b=2.50 um
¢—2.30 pm

1350

0Ok
/
[~ -
-~ -
0.07 B R R0
\C 1 I 1
1270 1290 1310 1330
T/
A
B

Fig. 2 Influence of waste particle size on the volume density A

and wear rate B

of ceramic balls
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Influence of refractory waste particle size on the
performance of milling media

ZHONG Lian-yun' ** WU Bo-lin™** ZHANG Lian-meng'
1. State Key Lab of Advanced Technology for Materials Synthesis and Processing Wuhan University of Technolo-
gy  Wuhan 430070 China 2. a. Key Lab of Nonferrous Materials and New Processing Technology of Ministry of

Education b. Department of Materials and Chemistry Engineering Guilin University of Technology Guilin
541004 China

Abstract Aluminosilicate refractory waste is used to prepare high performance grinding media containing 60%
Al O,. The ceramic is shaped by cold isostatic and sintered at low temperature and by fast sintering technology.
The influence of milling time on the particle size of refractory waste and the particle size on the sintering temper-
ature and performance of the prepared ceramic balls are studied. The results show that with the increasing milling
time the particle size of the waste decreases resulting in the decrease of the sintering temperature and the in-
crease of wear resistance and volume density of the prepared balls. The wear rate of the grinding media’s is 1/3
~1/2 of the 95 alumina ceramic ball of the world highest level and the highest volume density is 3. 374 g/cm’.
The main crystal phase of the ceramic ball is corundum and the secondary phases are anorthite spinel mullite
and cristobalite. The wear mechanism of the balls is mainly transcrystalline fracture micro-cut and the tran-
scrystalline fracture ratio increases with the decrease of ceramic particle size.

Key words aluminosilicate refractory waste particle size 60% Al, O, ceramic grinding media wear resist-

ance transcrystalline fracture



