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Investigation of the effect of minimum quantity lubrication
technique on performance of the grinding of HSS

F. Rabiei’, A.R. Rahimi?’, M.J. Hadad®, M. Ashrafijou’

1,4- MSc. Student, Mech. Eng., Amirkabir Univ., Tehran, Iran.

2- Assoc. Prof., Mech. Eng., Amirkabir Univ., Tehran, Iran.

3-Postdoctoral Researcher, Institute of Grinding and Precision Technology (KSF), Furtwangen Univ., VS-Schwenningen, Germany
*P. O. B. 15875-4413, Tehran, Iran. rahimi@aut.ac.ir

Abstract- In grinding operation, cutting fluid is utilized for lubrication, cooling, chip removal from contact zone and
also cleaning of grinding wheel. Despite these advantages, grinding fluids make many economic and environmental
issues. On the other hand, dry grinding generally leading to thermal damages and reduction of surface quality level.
Minimum Quantity Lubrication (MQL) technique is a new approach to elimination or reduction of cutting fluids that
improves grinding performance by efficient penetration to the cutting zone. In this paper, in order to investigate the
effect of MQL on grinding of steels, raw and hardened High Speed Steel has been selected. Grinding performance such
as tangential grinding force, friction coefficient, roughness and morphology of the ground surface and chip form in
three states of dry, conventional fluid and MQL have been studied and compared. The results show that MQL technique
in comparison with the others lead to improvement of surface quality and also reduction of tangential grinding force and
friction coefficient in hardened steel, but in the case of raw steel despite of reduction of tangential grinding force and
friction coefficient, the surface quality is worst.
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2. Minimum Quantity Lubrication (MQL)
3. Semi Dry Machining (SDM)
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1. Untempered Martensitic
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2. Lateral Bulging
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1. Dress
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