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Investigations on Cold Rolling of Strip in Attendance of  
Hydrodynamic Lubrication 

 
M. Salimi and S. Asghari  

Department of Mechanical Engineering، Isfahan University of Technology 
 
Abstract: In this paper an analytical model for cold rolling of strip has been described. This model is developed based on the 
slab method of analysis and the hydrodynamic lubrication. The characteristics of rolling are obtained from the equations of 
equilibrium and the plate was allowed to strain harden assuming that the lubricant behaves as a Newtonian fluid. The shear 
stress to the plate is obtained by calculating the thickness of the lubricant film by employing a viscosity-pressure-temperature 
relation. The governing equations are obtained by composing these relations and the final differential equations have been solved. 
From the solution of the final equation, the rolling force torque and shear stress to the plate are calculated. To verify the validity of 
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the proposed model, these values are compared with experimental and analytical results of other investigators. It was also noted 
that by employing the proposed analytical model, a large amount of computation time and costs are saved. 
 

Keywords: Cold rolling of strip, Hydrodynamic lubrication, Slab method, Newtonian lubricant 
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1. hydrodynamic lubrication 
2. mixed lubrication 
3. boundary lubrication 
4. inlet zone 
5. work zone 
6. outlet zone 
7. Nadai 

8. A.G. Atkins 
9. Wilson 
10. Lugt 
11. Roberts 
12. Bedi 
13. Cheng 
14. Chung-Yeh-Sa 

15. Ludwik 
16. back tension 
17. Polyphenyl ether 
18. mineral oil 
19. visco plastic 
20. Bair and Winer 
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