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This research presents the study of thermoelastohydrodynamic characteristics of gear teeth
in line contact included surface roughness in spur gear with non-Newtonian liquid-solid lubricants.
The time dependent Reynolds equation, energy equation and elastic equation were formulated for
compressible fluid. Newton-Raphson method was implemented to obtain the film pressure, film
temperature, film thickness, viscosity and density profile in the contact region as well as friction
coefficient at various loads , speeds , teeth surface roughness , concentration of solid lubricant in
liquid-solid lubricants and size of solid lubricant in liquid-solid lubricants.

The simulation results show that film thickness increase but film pressure decrease when
lubricant was liquid-solid lubricant compared that for liquid lubricant. For increasing the surface
roughness, film thickness decrease and film pressure profile strongly depended on tooth surface
roughness amplitude. As the loads increase, the film pressure, film temperature and friction
coefficient increase but film thickness decreases. For increasing of the gear speeds, film temperature
and film thickness increase but friction coefficient decrease. For increasing concentration of solid
lubricant in liquid-solid lubricants, film thickness increase but film pressure, film temperature and
friction coefficient decrease. For increasing size of solid particles in liquid-solid lubricants, the film
thickness decrease but film pressure , film temperature and friction coefficient increase due to small

load on solid particles.





