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The Effect of Plasma Ion Nitriding on the Oxidation
Resistance of TiAl-Mn Intermetallics at High Temperature

H.J. Hwang, B.D. You, JW. Han, M.S. Kim and W.S. Hwang
Division of Materials Science and Engincering, Inha University, Inchon 402-751

Intermetallic compound of Ti-45at%Al-1.6at%Mn system made by reactive sintering process
was nitrided by plasma ion nitriding method. The nitrides of TiN, Ti2AIN and Ti3AIN were
formed mainly on the surface layer. The thickness of the nitrided layer was about 1ium and
increased gradually with the increase of nitriding time and temperature. Oxidation resistance of
nitrided specimen at high temperature of 11000C was improved significantly. The thickness of
the deteriorated layer of nitrided specimens decreased by half compared with unnitrided
specimens. The formation of dence Al203 layer could be considered as a main reason why the
oxidation resistance of TiAl-Mn intermetallics was improved at high temperature.
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Fig. 1. Microstructure of reactive-sintered TiAl-Mn alloy.
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Fig. 2. X-ray diffractograms of (a) nitrided layer and (b)
unnitrided TiAl-Mn specimen.



202 22332 4299 A4z 2000 89

Time

Temp: 1 hour

4 hours

9 hours

650°C

750C

850C

Fig. 3. Change of the nitrided layers depending on the nitriding time and temperature.
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Fig. 4. Relationship between the thickness of nitrided
layer and the nitriding time for various temperatures.
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Fig. 5. Comparison of oxidation behaviows of nitrided

and unnitrided specimens for various temperatures.
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Fig. 6. Comparison of the detriorated layers after oxidation test at 1100°C for 12 hours :
unnitrided TiAl-Mn specimens
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(a)
Fig. 7. SEM images of the detriorated layers after oxidation test of the nitrided TiAl-Mn specimens for 12 hours at (a)
900°C (b) 1000 °C and (c) 1100°C.
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Fig. 8. X-ray diffractogram for the surface of nitrided
TiA-Mn specimen after oxidation test for 12 hours at
1000 °C.
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