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Abstract: Thermal shock cracks can be initiated at the surface of ceramics materials when the sur-
face was loaded by suddenly cooling. In the present paper, with the commercial finite element method
(FEM) package ABAQUS, the initiation of crack for porous ceramics under suddenly cooling was in-
vestigated. Two cases, cracks initiating from the pores on the surface and the pores in the neighbor-
hood of the surface of the porous ceramics were studied. For the case of crack initiating from the pores
on the surface, it is found that the energy release rate will increase with increasing of the depth of the
crack and the radius of the pores. For the case of crack initiating from the pores near the surface, the
energy release rate will increase when the crack depth, the pore radius and the distance between the

pore and the surface increase.
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Table 1 The values of the parameters used

in the following analysis

k sw- mt Kk !
c 500 J kg 1. k-1
d 5800 kg- m 3
To 20°C
Ts 300°C
0.2
E 243 GPa
h 30000 W- m- 2. K- 1

T 8.5x 10 6k 1!

gL |

1(a)
Fig. 1(a) Crack initiated at the bottom of open pore

1(b)
Fig. 1(b) Crack initiated at the bottom of closed pore

a
1(c) :
Fig. 1(¢) Crack initiated at the bottom of
open pore with neighborhood pores
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Fig- 2 Dependence of erergy release rate

on the cooling time t
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Fig- 3 Dependence of maximum of the energy release

rate on the length of the crack a
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Fig. 4 Dependence of the maximum of the energy

release rate on the radius of the pore
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Fig- 5 Dependence of energy release rate on the cooling time t
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Fig. 6 Dependence of maximum of the energy release

rate on the length of the crack a
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