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Table 1 Compositions of the glass ceramics

Composition Si0, MgO Al O3 Ca0 B20s3 F
Content/wt% 48 28 12 9 3 8
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Fig.2 Elastic modulus, flexural strength and fracture toughness as a function of ZrO; volume content

* mka m
+ CaD - ALO, - 250,
vt +Zi0;
mm-7x0,

Fracture surface

I/(am)
8

L L L L L LT

5 15 25 35 45 55 65 o ‘ . ‘ ‘ : J

20/(° ) 0 20 40 6 80 10 120 140
Distance from frachure surbce dium

Bl 3 & 40vol%ZrO, f4 i Y BT O F1 H: 4k iy XRD
i
Fig.3 XRD patterns of fracture surface and matrix
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Fig.4 Raman intensity of m-ZrO; as a function

of the composite containing 40ZrO» vol% of d of the sample containing 40ZrO2 vol%
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Table 2 Values of Vi, W, AKic and AK]; of the samples with varied ZrO, content

ZrO» content/vol% W/pm %

AKic/MPa-m'/? AKjc/MPa-m!/?

10 55 64
20 80 59
30 90 54
40 100 48

0.064
0.118
0.162
0.192

0.54 0.53
1.20 1.46
1.74 2.39
2.16 3.09
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Fig.5 Raman intensity of t-ZrO; as a function of d
of the sample containing 40ZrQ2 vol%
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Preparation and Mechanical Properties of Mica Glass-Ceramic/Y-TZP
Composites

LIANG Kai-Ming CHENG Kang-Guo DUAN Ren-Guan WAN Ju-Lin
(Department of Materials Science and Engineering, Tsinghua University  Beijing 100084 China)

Abstract

Mica glass-ceramic/Y-TZP composites were prepared and characterized. The transformation
fraction of t-ZrQO, decreased with the content of Y-TZP, determined by X-ray diffraction analysis
(XRD). The transformation width increased with increasing the content of Y-TZP, confirmed by
Raman micro-area probe method. The mechanical properties of mica glass-ceramic were signifi-
cantly improved with the incorporation of Y-TZP. The flexural strength and fracture toughness of
the glass ceramic doped with 40vol% ZrQ, were as high as 446MPa and 4.8MPa-m!/2, respectively.
The stress-induced t-m transformation of zirconia dominantly contributed to the improvement of
the fracture toughness; however, crack deflection also played an additive role in the improvement

of the fracture toughness of the composites with a relatively higher content of Y-TZP.
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