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Research in the field of lubrication technology is always of interest to researchers. One of the new
cases in recent researches is the study of the performance of ionic liquids as lubricants. Also, to
reduce the amount of lubricant consumption in various processes, a system called minimum
lubrication system is used. In this research, the performance of sunflower oil and also the
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combination of ionic liquid [BMIM] [PF6] with sunflower oil as a lubricant in the turning process of
AIS14140 steel with minimum lubrication has been investigated. In addition to the effect of changing
the distance between the nozzle and the workpiece and the pressure of the MQL system was also
investigated in the turning process. According to the obtained results, as the distance between the
nozzle and the workpiece decreases, the effect of lubrication with ionic liquid increases compared
to lubrication with sunflower oil. Also, the use of ionic liquid [BMIM] [PF6] as an additive to
sunflower oil was able to reduce the circular and cylindrical tolerances of the work piece by 12 and
22%, respectively, compared to lubrication with sunflower oil.
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Main Effects Plot for Cylindrical Tolerance
Data Means
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Source DF Seq SS Contribution Adj SS Adj MS F-Value P-Value
D 2 0.001522 40.31% 0.001850 0.000925 9.01 0.006
P 2 0.000063 1.67% 0.000241 0.000121 1.17 0.348
il 1 0.001164 30.82% 0.001164 0.001164 11.33 0.007

Error 10 0.001027 27.20% 0.001027 0.000103

Total 15 0.003775 100.00%
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