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Effect of Graphene Film on the Thermal
Conductivity of GCr,; Bearing Steel Surface
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Abstract: Study the thermal conductivity of graphene attached GCrl5 bearing steel ( attached
sample) ,and explore the effect of graphene adhesion layer on the thermal conductivity of GCrl5
bearing steel ( sample ) surface. Two methods of molecular dynamics simulation and thermal
conductivity experiment were applied to 298 K,356 K,414 K,473 K,532 K temperature of the
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attached sample to conduct thermal conductivity study. In the friction experiment, adjust the

graphene adhesion area and observe the measuring point temperature and friction coefficient to

study the effect of the graphene adhesion layer on the sample surface thermal conductivity.
Temperature Within 298 ~ 532 K, the thermal conductivity of the attached sample is increased by a
maximum of 1 W/ (m-K) and the lowest by 0. 5 W/(m-K). The graphene adhesion layer reduces
the thermal conductivity of the sample in the vertical direction of the graphene adhesion layer
2 W/(m-K). The graphene adhesion layer reduces the sample surface temperature by 4 C. The
graphene adhesion layer accelerates the heat conduction on the surface of the sample,and is weakly

affected by temperature The adhesion of graphene to the friction pair can reduce the heat

deposition at the friction place, and reduce the temperature and temperature rise rate of the wear

scar. The graphene adhesive layer slides towards the edge of the wear mark with friction motion

until it falls off,at which time the friction intensifies.
Key words: GCr,; bearing steel; graphene; thermal conductivity; molecular dynamics; thermal

diffusion coefficient
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