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Fig.1 SEM photographs of
samples A(a) and C(b)
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Fig.2 XRD patterns of samples A(a),
B(b) and C(c)
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Fig. 3 XRD patterns of samples heat-treated
under different conditions
(a) —Sample A, 1 100 C, 4 h;

(b) —Sample A, 1000 C, 4 h;

(¢) —Sample C, 900 C, 4 h;

(d) —Sample B, 900 C, 4 h;

(e) —Sample B, 650 C, 1.5 h
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Fig. 4 XRD patterns of sample C heat-treated

under different conditions

(a) —1 000 C, 4 h; (b) —1 100 C, 4 h;
(¢) —1200 C, 4h; (¢) —1320 C, 4h
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Fig. 5 XRD patterns of sample A

heat-treated under different conditions
(a) —1 000 C, 4 h; (b) —1 100 C, 4 h;

(¢) —1200 C, 4 h; (d) —1 250 C, 4 h;
(e) —1320 C, 4h
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Fig. 6 XRD patterns of sample A(shaped by
press) heat treated under different conditions
(a) —1 000 C, 4 h; (b) —1 100 C, 4 h;

(¢) —1200 C, 4 h; (d) —1250 C, 4 h;

(¢) —1320 C, 4 h
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Influence of high-energy ball milling on phase components
and transformation mechanism of cordierite ceramics

CHEN Guorhua" ?, LIU Ximryu" ?
(1. Research Center for M aterials Science and Engineering,
Guilin University of Electronic T echnology, Guilin 541004, China;
2. Institute of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of high-energy ball milling and subsequent heat-treatment on the phase components and the transformation
process of cordierite ceramics prepared with oxide powder were studied using XRD and SEM . The mechanism of high-energy ball
milling is also discussed. It is verified that a new immediacy phase(spinel MgAl,04) for all the milled samples begins to be formed at
900 T and to be dissolved and disappeared at 1 100 C. Compared with the non-milled samples, the high-energy ball milling decreas-
es the transformation temperature and accelerates the conversion rate towards o cordierite . T he rising temperature also accelerates the
conversion rate of spinel into cordierite. In addition, the effect of pow der state on the phase components of cordierite ceramics was also
investigated. The results show that the press-shape promotes the solid-sintering and liquid-sintering and the synthesis of o cordierite

at low temperature sintering, but has little effect on the phase components.

Key words: high energy ball milling; heat treatment; pressshape; cordierite ceramics
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