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Summary: 
 
The aim of this research is to study the influence of adding Multi- Walled 
Carbon Nanotube (MWCNTs) and graphene nano sheet (GNS) on the 
rheological behavior, tribological properties and thermal conductivityof 
calcium grease. The results show that the grease with CNTs and GNS exhibit good 
performance in anti-wear, friction reduction, load carrying capacity and extreme 
pressure properties with only 3% wt. The rheological behaviors were evaluated with a 
Brookfield. The results indicate increases stress and apparent viscosity. 
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NOMENCLATURE 

 
d             Spacing between diffracting planes, 
 
κe              Thermal conductivity 
 
n             any integer 
 
q            Constant heat rate applied to an infinitely long and small ‘‘line” source, are the 

              Changes in the temperature at times t1 and t2.      

 
r            Distance from the contact surface on the lower balls to the axis of rotation. 
 
T           Frictional torque (N.m) 
 
t            Time (S) 
 
W          applied load in (N) 
 

∆ ɸ       Temperature changes 
 
θ             incident angle, 
 
λ             wavelength of the beam 
 
μ            friction coefficient 
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