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ABSTRACT

AlO;/Ca-TZP composites was prepared by using the starting powder of alumina and Ca-TZP
synthesized by hydrothermal reaction and investigated to its characteristics. The ratio of tetragonal
zirconia to monoclinic within Al;O; matrix was decreased with an addition of Ca-TZP content, but the
absolute amount of tetragonal phase in composites was increased with an addition of Ca-TZP content.
The value of fracture toughness in Al,O:;/Ca-TZP composites was proportional to the amounts of
transformed tetragonal phase which formed by crack propagation in fracture, and therefore, it was

gradually increased with an addition of Ca-TZP content.
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K. : critical stress intensity factor

K, : critical stress intensity for the material
without transformation

R :the size of the transformation zone
associated with the crack

E. . Young’s modulus

V;:the volume fraction of retained high
temperature phase

(14G1-4G*_,, f): the work done per unit
volume by the stress field to induce the
transformation

v. . Poisson’s ratio of the composite materials
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Fig. 1. X-ray diffraction patterns of Al,Qs;/Ca-
TZP composites with a Ca-TZP content
of (a) 10wt%, (b) 15wt% and (c) 20wt

%, respectively.

1001

80 -

60 =

Fraction of Tetragonal(% )"

20

1 1 1
16 15 20

Ca-TZP Content(wi%)

Fig. 2. The amounts of tetragonal phase in Al:O;
/Ca-TZP composites with the addition of
Ca-TZP content.
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Fig. 3. SEM micrographs

of  Al:O,;/Ca-TZP

specimen with a CaQ addition of (a)

10wt%, (b) 15wt%

respectively.

and (c) 20wt%,
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Fig. 4. Modulus  of and fracture

toughness of Al,0;/Ca-TZP composites .
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Fig. 5. X-ray diffraction patterns on the fracture
surface of Al;0;/Ca-TZP specimen with a
Ca-TZP addition of (a) 10wt%, (b) 15wt
% and (c) 20wt %, respectively.
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Fig. 8. The amounts of transformed tetragonal
phase on fracture surface of ALQO,/Ca-
TZP specimen with a Ca0 addition of (a)
10wt%, (b) 15wt% and (c) 20wt%,

respectively.
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Fig. 7. SEM micrographs of fracture surface in
AL0,/Ca-TZP specimen With a CaO
addition of (a) 10 wt% and (b) 20wt %.
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