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The Role of Tribology in Environmentally Friendly MQL Machining

o
gogo
Toshiaki WAKABAYASHI

Minimal quantity lubrication (MQL) machining has been recognized as a representative and successful
environmentally friendly cutting operation. Specific synthetic polyol esters are optimal cutting fluids for
MQL machining because of their high biodegradability, excellent oxidation stability and satisfactory
cutting performance, and can effectively lubricate the vicinity of cutting zones with a very small amount.
The cutting performance of those esters is in close connection with the tribological behavior based on the
adsorbing characteristics of the ester and atmospheric gases onto nascent clean metal surfaces. In
particular, the presence of oxygen is preferable in the case of machining steel, whereas oxygen causes
unfavorable cutting situations in the case of machining aluminum.
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Changes of molecular weight by oxidative degradation
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