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Cutting Fluid effect in Minimum Quantity Lubrication (MQL) of Ultrasonic -
Assisted Grinding (UAG)

MirMajid Molaie, Mohammad Zarei, Javad Akbari*, MohammadReza Movahhedy

Mechanical Engineering Department, Sharif University of Technology, Tehran, Iran
*P.0.B. 11155-9567, Tehran, Iran, akbari@sharif.edu

ABSTRACT

In the previous researches on grinding, it was proven that the ultrasonic-assisted grinding and minimum quantity lubrication enhances the
material removal and grinding efficiency. So far not many researches have studied the simultaneous use of these two methods. This research
investigates the effect of the different lubricants in minimum quantity lubrication of reciprocatory grinding of AISI52100 hardened steel in
the presence of horizontal ultrasonic vibrations on grinding forces and tangential to normal force ratio due to their measurement simplicity
and convenience to analyze the grinding conditions. Results showed that the presence of the horizontal vibrations causes dramatic
decrement of grinding forces and increment of force ratio. Also, using water and lubricant in minimum quantity lubrication won’t cause
significant change of grinding forces, while other fluids in this research (soluble oil, paraffin, and soybean oil) cause grinding force reduction
among which soybean oil causes the most grinding force reduction. Applying the two methods simultaneously reduces the grinding forces
moreover.

Keywords: Cutting fluid, Grinding, Minimum Quantity Lubrication (MQL), Ultrasonic Vibrations.
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