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Abstract

The effect of coating of 3mm thickness on the mechanical property of alumina after heat treatment at

1000°C for 30minutes under 10~%orr vacuum was quantified in terms of modulus of rupture(MCOR) using

Weibull plet. While the copper coating did not change MOR of alumina due to the nonwetting behavior of Cu

-on Al,Q;, the reactive titanium metal coating caused a noticeable 29% reduction in averaged MOR strength.

This was related with the combined effects of microcracks in coating formed during heat treatment and good

bonding character between Ti and AlLG. The effect of cosputtering of Ti and Cu, bilayer coatings of Cu/Ti
and Ti/Cu were also investigated. It was found that Ti, cosputtered, Cu/Ti and Ti/Cu coatings reduced MOR
strength of alumina in the order listed. This was correlated with the amount of Ti at coating/alumina inter-

face associated with a coated layer or segregation of Ti during heat treatment.
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Fig. 1. Procedure to evaluate the effect of
coating on the MOR strength of
alumina. Coated samples were heated
at 1000C for 30min in 10 %torr vacuum
prior to three-point bend test.
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Fig. 2. Weibull plots of MOR strength for

alumina before( %, broken line) and
after heat treratment{(], solid line)
without coating, and Cu—coated ALO;
after heat treatment (B8, dark solid ling).
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Fig. 3. SEM micrographs of Cu-coated onto ALO;
after haating.
(a) cross section,
(b) top surface of coating.
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Fig. 4. XRD spectrum obtained from copper—
coated alumina after heat treatment.
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Fig. 5. Effect of Ti coating (M) on the MOR
strength of ALQO, compared with the un-
coated ALO, {[J) after same vacuum
heat treatment for 30min at 10007C.
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Fig. 6. SEM phatographs of Ti coated MOR bar
for cross section (@) and top surface of
coating (b).
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Fig. 7. XRD spectra of Ti-coated ALO; for as-
coated(a) and after vacuum heat treat-
ment{b).
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Fig. 10. EDS specirum obtained at the cente
of Ti coating layer for Cu/Ti/ALO,
specimen.
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