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Abstract In this paper, the application of a new ablation resistant and heat resistant coating in local heat
protection of aircraft wing surface was studied. The influence of local temperature field and thermal stress
deformation was studied by finite element analysis method. At the same time, the shear resistance of the new anti—
heat coating was tested, and micro morphology was analyzed. The research shows that the application of heat
resistant coating can reduce the temperature of local parts of aircraft wing surface, reduce material deformation and
effectively improve the service strength of materials. Through the engine ablation test, the application of 0.5 mm
heat resistant coating can reduce the back temperature to 147 °C when the surface temperature of the sample reaches
1 006 °C, and the surface morphology is good after ablation. The study provides a reference for the application of the

thermal protection coating in local thermal protection of aircraft.
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Fig. 1 Computational model
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Tab.1 Parameters of material performance
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Fig. 2 Cloud diagram of local structure temperature

field—coated structure
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Fig. 3 Cloud diagram of local structure temperature

field—uncoated structure
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Fig. 4 Temperature comparison between coated and uncoated
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Fig. 5 Aerodynamic load cloud diagram of local structure

FEM T N, e RS P AR E T 3
AR B 17, 7 mm /N3 11,7 mm., 76 RSB
JERRARA LT SRR H AR TE I8/ N T 6 mm , F45 348
TE s MELR R T 33% , A3 85 i T ARG A5
ORI R IRIZ BT, 4R BB R IR BRI, 2
A (4T 27 5 B 348 v, (] ik B R AR B AR A B i
_ 46 —

Ko JmEtastanife = K-k Z2 454
Fig. 6 The nephogram of partial structure displacement
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Fig. 8 Photos of new silicone rubber anti—heat coating before

(a) HEMmA]

and after the test
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Fig. 9  Photos of traditional epoxy thermal protection coating

before and after test
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Fig. 10 Molecular structure of addition silicone rubber and

epoxy resin
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Fig. 11 TG curves of addition silicone rubber and epoxy resin
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Fig. 12 Morphology of each layer of the new coating after ablation
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Tab. 2 Statistics of back temperatures
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Tab.3 Performance comparison of heat resistant coatings
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Fig. 13 Inner wall temperature curve of experimental
measurement and theoretical calculation of new silicone rubber

thermal protection coating
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Fig. 14  Inner wall temperature curve of experimental measurement

and theoretical calculation of epoxy thermal protection coating
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