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Effect of Fire-resistant Coating Deposited by Micro-arc Ion Surface
Modification on Mechanical Properties of TC11 Alloy
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Abstract: To make an early application of fire—resistant coatings in aero—engine, study the effect of coating
on substrate mechanics performance is very necessary. In this paper, fire-resistant coatings were deposited on
TC11 titanium alloys through micro—arc ion surface modification technology, the effects of the coating on ten-
sile, compression, creep deformation and crack propagation properties have been investigated for the titanium
alloy. It is found that the deposited fire-resistant coating structure is dense, well bonded to the substrate, and
the coating is composed mainly of TiC,, W,C and Ti. The specimens specity that disproportionate elongation
strength, tensile strength and reduction of cross—section area are reduced about 5%, the fracture elongation
hold the same level with the titanium alloy, Youngs modulus gradually decreased with increasing test tempera-
tures. Simultaneously, the compression strength increased, the creep deformation at 400°C and the crack
propagation properties at ambient temperature decreased. Namely, after depositing the fire—resistant coating
on the TC11 titanium alloy, the specimens mechanical properties variation amplitude is less than 5%, in ac-

cordance with the requirements of the design strength for aero—engine components.
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Table 1 Parameters of surface modification process

Parameter Value
Voltage/V 200
Power grade I
Frequency/kHz 4
Deposition time/(min * cm™) 2
Ar flow rate/(L *» min™") 20
Speed/(r * min™") 2 600
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Fig. 1 Cross section morphology of the coating
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Fig. 2 Energy spectrum analysis of the coating
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Fig. 3 XRD spectra of the coating
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Fig. 4 Tensile performance of the samples

80
10 FF 5000 T A
60 FFL-<25
5 50F
% 40 -
= 30F ——25 C, substrate
20k ——25 °C, coating
——500 °C, substrate
10 ——500 °C, coating
0 I 2 3 4 5 6

Displacement / mm

Pl 5 ke I 4 i 2%

Fig. 5 Compression curves of the samples
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Fig. 8 Crack propagation rate of the samples
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Fig. 7 High temperature creep curves of the samples
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