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Effect of Al/Cr Composite Coating on Hot Corrosion Resistance of Ti,AINDb Alloy
LI Yang, MIAO Qiang, LIANG Wen-ping, LIN Hao, HUANG Chao-jun, ZHAO Zi-long, SUN Zi-wang

(School of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

ABSTRACT: The work aims to improve the hot corrosion resistance of Ti,AINb alloy in high-temperature corrosion
environment. Al/Cr composite coating was designed and fabricated on Ti,AINb alloy by double-glow plasma chromizing and
magnetron sputtering. Morphologies and phase composition of the coating before and after corrosion were analyzed.
Meanwhile, the hot corrosion behavior of the coated samples in Na,SO, was studied at different temperature (750, 850 and
950 ‘C). Al/Cr composite coating was uniform and compact, and could be bonded with the substrate well, with the thickness of
about 73 pum. This protective coating could be divided into 4 layers, including Al deposition layer, Al/Cr alloy layer, Cr

deposition layer and Cr diffusion layer from outer to inner, respectively. After the corrosion test in Na,SO, at different
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temperature, the coating had a lower weight loss than the substrate. Under the condition of 750~850 ‘C corrosion test in

Na,SO,, the coated sample had a small mass change, and the weight gain was only 0.525 mg/cm? at 850 ‘C. While, the mass

loss of the coated sample reached 73.571 mg/cm? after 950 ‘C molten-salt hot corrosion for 40 h. The cross-section of the

sample had obvious spallation, suggesting that the hot corrosion resistance of Al/Cr composite coating was degenerated. The hot

corrosion resistance of the samples with Al/Cr coating is better than that of the substrate. Al/Cr composite coating has good

corrosion resistance in 750~850 ‘C Na,SOj, salt, while the resistance decreases at higher temperature. The good corrosion

resistance of coating in Na,SO, salt environment is attributed to the formation of mixed oxidation film dominated by Al,O3 and

Cr,03, which effectively prevents the invasion of oxygen and corrosive media from the outside into the substrate.
KEY WORDS: Al/Cr coating; Ti,AIND alloy; Na,SOy,; hot corrosion; diffusion; alkaline dissolution
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Tab.1 Chemical composition of Ti,AINDb alloy
wt%
Ti Al Nb (0] N
Bal. 10.82 42.12 0.034 0.054
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Tab.2 Parameter of double-glow plasma surface chromizing

Source  Workpiece Working air Inter-electrode Soaking
voltage/V  voltage/V  pressure /Pa  distance/mm  time/h
920 400 40 15~20 35

1
Fig.1 Morphologies and EDS results of Al/Cr composite coating: a) surface morphology;
b) EDS results; ¢) cross-section morphology; d) EDS line scan results
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Tab.3 The aluminizing parameter of magnetron sputtering
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Fig.2 XRD pattern of Al/Cr composite coating
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Fig.3 Hot corrosion kinetic curves at different temperature: a) Ti,AIND alloy; a) Al/Cr composite coating
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Fig.4 XRD patterns of Al/Cr composite coating after hot
corrosion test at different temperature
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Fig.5 Surface morphologies of Al/Cr composite coating after hot corrosion test at different temperature
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Tab.4 EDS analysis of Al/Cr coating after hot corrosion

test at different temperature
at.%

Area (0] Al Cr Na Nb Ti S
A 63.28 31.26 3.47 1.01 0.79 0.17 0.01
B 63.03 32.72 2.65 0.80 0.63 0.17
C 63.13 30.80 4.24 0.62 094 0.27
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Fig.6 Cross-section morphologies and EDS results of Al/Cr coating after hot corrosion at different temperature:
a),b) Cross-section morphologies and EDS results of Al/Cr coating after hot corrosion at 750 C; ¢),d) Cross-section
morphologies and EDS results of Al/Cr coating after hot corrosion at 850 C; e),f) Cross-section morphologies and EDS
results of Al/Cr coating after hot corrosion at 950 C
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