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ABSTRACT

Thermal shock resistance of 80Al03-20Al composite and monolithic alumina ceramics was compared. Fracture strength was
measured by using a 4-point bending 1est after quenching. Thermal stresses of the ceramics and ceramic-metal composites were
caleulated using a finite element analysis. The hending strength of the Al;O5 ceramics decreased catastropically afier quenching from
200°C to 0°C. The bending sirength of the composite also decreased aller quenching Irom 200~ 225°C, but the strength reduction was
much smaller than for Al,O,. The maximum thermal stress occured in the monolithic alumina ceramics when exposed 10 a temperature
difference of 200°C was 0,758 GPa. The same amount of stress occured n Lhe AlyO3-Al composiie when the iemperature difference

of 205°C usad.
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Table 1. Properties of Each Matertal

E (GPa) Y Thermal conductivity® | (10'6/1{) Density (g/cm3) K. (MPa ./m}| Fracture energy (J/mzj
AlyO4 350 0.25 46 Wi, . ¢ 8.12 3.9 37 18.1
Al* 5.7 0.33 238 W/, .« 216 2.7
ALOS/AL 223 0.31 8.23 3.6 4.8 4.0

Data from the Rel. 3
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Fig. 2. Retained 4 point bending strength of specimens as a
[uncuon of quenching temperature.
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Fig. 5. Internal stress in 80A1,0;-20Al composite. (a} at AT=
200°C (b) at AT=205"C.

Table 2. Thermal Shock Resislance Paramelers of Each Malenal

AlO5/Al sintered Al,O4
Ry( % 107 1015 874
Rs( % 107 1818 75.7

Fig. 4. Intemal stress in sintered Al,O4 at AT=200°C.
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Fig. 6. SEM photograph of a fracture surfaces of the fabricated

composite.
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