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ABSTRACT: The work aims to investigate the effects of thermal conductivity of anti-corrosion coating on the heat dissipation
performance of ship borne electronic equipment fin radiators, and improve the heat dissipation efficiency of fin radiators. With
hexagonal boron nitride powder as a thermal conductive filler, modified anti-corrosion coatings with different amounts of hex-

agonal boron nitride were prepared for ship electronic equipment anti-corrosion coatings. The effects of hexagonal boron nitride
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on the thermal conductivity, adhesion, impact resistance, flexibility, and neutral salt spray resistance of the coatings were stud-
ied, and the formulation design was optimized; Finally, based on the above experimental results, the heat dissipation perform-
ance of aluminum alloy finned radiators before and after coating with hexagonal boron nitride modified anti-corrosion coatings
was studied under different simulated heat source conditions. The thermal conductivity of the anti-corrosion coating on the fin-
ned radiator increased with the increase of the mass percentage of hexagonal boron nitride added, reaching its maximum value
(A=1.03 W-m™"-K™") at 20wt%, and the mechanical properties reached their optimal value at a dosage of 15wt%; Compared with
unmodified anti-corrosion coatings, aluminum alloy radiators coated with hexagonal boron nitride modified anti-corrosion coat-
ings could lower their equilibrium temperature by~5 ‘C under natural convection conditions and heating power of 20 W. By
adding hexagonal boron nitride to anti-corrosion coatings, a thermal conductivity network is constructed in the coating, reducing
the thermal resistance of the coating and increasing the heat flux density passing through the coating surface, significantly im-
proving the thermal management efficiency of aluminum alloy heat sinks. The above-mentioned high thermal conductivity
anti-corrosion coating has good application prospects in the thermal management of shipborne equipment serving in marine en-
vironments.
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Tab.1 Formula of thermal conductive anti corrosion coating
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Fig.1 Coating heat dissipation performance testing device and its components: a)overall structure; b) schematic diagram of heat
sink, ceramic heat source and insulation pad; c) structure of straight-fin heat sink; d) aluminum alloy heat sink;
e) aluminum alloy heat sink after coating

10 000x

b 5%

# *

AT A

ATRH W
7 AL

TiO,

\

10 000% 104000~ 10000x

¢ 10% d15% €20%
B2 AR RACHE S 5T URIZ 9 SEM ROWE S

Fig.2 SEM micro morphology of coating with different amounts ofhexagonal boron nitride
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Tab.2 Changes of thermal conductivity of coating doped with different amounts of boron nitride nanosheets
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0 0.46 15 0.95
5 0.54 20 1.03
10 0.67
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Tab.3 Test result ofmechanical properties of coating
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