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Fig. 1 Oxidation kinetics of TiAl and MnCl,-sprayed Fig. 2 Parabolic square plot for isothermal oxidation
TiAl at 950C of MnCl,-sprayed TiAl and Cl™-implanted

TiAl at 950C
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Fig. 3 Surface morphologies of scale formed on TiAl at 950°C. (a) 2 h, (b) 24 h
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Fig. 4 Surface morphologies of scale formed on MnCl;-sprayed TiAl surface at 950 C
(a) 10 min; (b) 30 min; (c)24 h

Fig. 5 Surface morphologies of scale formed on (a) 1X10"Cl™/cm?® for 2 h, 1X10"Cl~ /cm®-implanted
TiAl for (b) 2 h and (c) 12 h at 950C
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Fig. 6 BSE photographs of cross-section of samples after isothermal oxidation at 950°C for 24 h.
(a) TiAl; (b) and (c) MnCl;-sprayed TiAl surface; (d) EDAX results of area ‘A’and ‘B’labeled
in the (¢)
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Fig. 7 X-ray images and concentration profiles of cross-section of MnCl;-sprayed TiAl surface applied
MnCl, after oxidation at 950°C for 24 h
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EFFECT OF CHLORINE ON OXIDATION OF TiAl-BASE ALLOY

XIN Li, LI Tiefan, LI Meishuan, ZHOU Longjiang
(State Key Laboratory for Corrosion and Protection, Institute of Corrosion and Protection of Metals,
The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT The effects of MnCl, spraying and Cl ion implantation on the isothermal oxida-
tion of TiAl alloy at 950°C have been studied. The oxide scale on TiAl was a mixture of TiO,
and Al,O; grains. The oxidation rate was decreased by 4 orders of magnitude after a little
amount of MnCl, was sprayed on TiAl. The scale on MnCl; sprayed TiAl mainly consisted of
Al,0,. The reason lay in that titanium in the alloy reacted with Cl at the beginning of oxida-
tion to form titanium chloride which vaporized from alloy surface. A layer of compact Al,O;
scale was formed on the surface of the alloy and prevented the outward diffusion of Ti in the
alloy . Ion implantation doses of 1X10%,1X 10"Cl /cm? decreased the oxidation rate appar-
ently in the initial beriod of oxidation and prevented the formation of TiO,. But the amount
of TiO; in the scale increased with increasing oxidation time. Besides Al;O;, a little amount
of TiO, was also formed on Cl-implanted TiAl at the beginning of oxidation and thus sup-
pressed the formation of acompact Al,O; scale.

KEY WORDS TiAl-base alloy, MnCl,, Cl ion implantation, oxidation





