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Application of Ultrafine Bubbles to Grinding Processes
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Abstract

Ultrafine bubbles (UFBs) are microbubbles
with diameters below 1 pm. Recent studies have
shown that using a coolant containing UFBs (UFB
coolant) in grinding processes can improve grind-
ing performance and machining accuracy. Howev-
er, the mechanism behind this effect remains un-
clear. While some studies attribute the improved
performance to the superior wettability of UFB
coolant compared to conventional coolant, this
alone cannot fully explain the effects, as there are
instances where UFB coolant does not provide
significant benefits.

One notable property of UFBs is their ability to
generate hydroxyl radicals (OH) upon collapse,
which may promote oxidation on workpiece sur-
faces. This study explores the role of surface oxi-
dation in the grinding performance of UFB cool-
ant. Experiments revealed that the degree of
surface oxidation and the composition of oxides
vary depending on the type of gas used in UFB
water. Friction and wear tests further demonstrat-
ed that the gas type in UFB coolant affects the co-
efficient of friction, which aligns with differences
in grinding performance. These findings suggest
that the oxidation induced by UFBs influences the
friction and wear characteristics of workpieces,
leading to changes in grinding performance.
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