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Abtsract

The present paper is to report the results for a long term oxidation at 1100°C and the
improvement of the oxidation resistance of the calorized Ta sheets at 900°C and 1000°C,
based on the findings obtained from the previous short term oxidation (50~55hr).

1) The oxidation behavior obtained at 1100°C for 55hr was similar to that obtained at
1200°C for 5hr.

2) After the pre-oxidization treatment of the sheet calorized at 1100°C for lhr, the sheet
was further oxidized at 900°C and 1000°C for 50hr. As a result, the oxide formed on the
sheet was maintained at about 3.3 pm thickness and there was no significant change in the
oxide. The original TaAl; alloy layer was much less decomposed than that oxidized at
1100°C for 55hr and had no formation of voids. Therefore, for the protection of the
calorized Ta sheets against a long term oxidation the short pre-oxidization treatment at
1100°C can be significantly effective.
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Fig. 3 Comparison of oxidation behavior of pre-oxidized
test pieces with that of non-pretreated ones:
(Pre-oxidization: at 1100°C for 1hr)
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Fig. 4 Oxidation behavior of the calorized Ta sheet at 1000°C for 50hr,
after preliminary oxidization treatment at 1100°C for 1lhr
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Photo. 2 Comparison of sectional parts of
surface alloy layers oxidized at 900°C
and 1000°C, where
(a): at 900°C for 50 hr,
(b): at 1000°C for 50 hr,
Test piece: calorized at 1000°C for 16 hr.
Preliminary treatment : oxidized at 1100°C
for 1hr
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Fig. 5 EPMA paterns from oxidized Ta sheets at 900 and 1000°C
for 50hr, after pre-oxidization treatment at 1100°C for 1hr
Test pieace: calorized at 1000°C for 16hr
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Fig. 6 Change in the thickness of oxide layers of test
piece as a function of oxidation time
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Fig. 7 Change in the thickness of residual TaAl; layers at
various temperatures as a function of oxidation time
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Fig. 8 Weight change during oxidation of calorized Ta
sheets at 1100°C for 16.7hr and 55hr
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Fig. 9 Variation of X-ray patterns from the oxidized surface of
calorized Ta sheets for different oxidation times at 1100°C

Oxide scale  Alloy layer

TaAl TagAly TazAl T32A£
o

(a) 1100°C:16.7hr (a") Ditto, other place
etched.

(b) 1100°C: 55hr (b’) Ditto, other place
etched.
50um - 25um
= ==

Photo. 3 Variation of alloy layers for different
oxidation times (16.7 and 55 hr) at 1100°C
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Fig. 10 EPMA patterns from calorized Ta test pieces
oxidized at 1100°C for 16.7 and 55hrs
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