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Effect of Cr addition on the Properties of
Aluminide Coating layer Formed on the TiAl Alloys

Hwan Gyo Jung, Dong Ju Jeong, Kyoo Young Kim

Center for Advanced Aerospace Materials
Pohang University of Science and Technology, Pohang 790-784, Korea

Two different surface treatments are applied for the improvement of oxidation resistance of
TiAl alloy. One is simple aluminide coating and the other is a Cr+Al-type composite coating.
Simple aluminizing is applied to TiAl-XCr(X=1, 4, 6at%) alloys. A Cr+Al-type composite
coating is performed by Cr evaporation on the TiAl substrate followed by pack aluminizing.
Simple aluminide coating of the Cr-added TiAl alloys shows improvement of ductility and
oxidation resistance mainly due to grain refinement of Cr-added coating layer. The coating layer
formed by composite coating process consists of the outer layer of ALCr and the inner layer of
TiAl:. However, these coating layers are transformed to Ti (AlLCr)s layer with L1z structure
during oxidation. This layer showed much better ductility out of other coating layers and
superior oxidation resistance through cyclic oxidation test.
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(a) TiAl/PC (b) TiAl-1Ct/PC (c¢) TiAl-4Cr/PC (d) TiAl-6Cr/PC
Fig. 1. The microstructures of aluminide coating formed on TiAl alioys
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Fig. 3. Surface image and cross sectional analysis of oxide scale formed on TIAl after cyclic oxidation

at 1000°C for 60cycles.
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Fig. 4. The microstructures of composite coating formed on TIAI with oxidation time
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Table 3. Hardness value of each layer of composite coating

Coating layer H.(DPH) Remarks
AlCr(100g, 10sec) |439.2(+20)
TiAl;(100g, 10sec) |433.3(£20)
TiAl(100g, 10sec) | 255(+20)
TiAl(50g, 10sec) | 347.4(+20)
Microcrack formation for
Ticrg. doee) | g [, B e
size.
Ti(AlLCr)3(10g, 10sec) | 172.8( £10)
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Fig. 5. Cyclic oxidation test resuit of composite-coated

TiAl at 1000°C
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Fig. 6. Cross sectional elemental maps of composite-coating layer after cyclic oxidation test.
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Table 4. The c/a ratio of TiAls layer formed on the TiAl-
XCr alloys

TiAl-alloys | Lattice Parameter c/a ratio
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