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Influence of Ultra Fine Bubble and High Pressure Coolant
on the Temperature of the Edge of Drill in Ni-Based-Alloy

Kazukuni MORIMOTO

To investigate the cooling effect on drill cutting edges during drilling Ni-based alloys, the temperature of drill cutting
edges was measured by thermocouples while coolant was supplied by a combination of Ultra Fine Bubbles (referred to as
UFB) and high-pressure coolant with an internal lubrication system. Since the measured point of drill bit tip temperature
is located 2 mm away from the drill tip, the drill tip temperature cannot be measured directly. Therefore, a simple test
using a hot plate was carried out to make a calibration curve for estimating the drill tip temperature. The experimental
results showed that the coolant mixed with UFB supplied at standard pressure deteriorated the cooling performance
compared to that without UFB supplied at standard pressure. This may be attributed to the fact that UFB changes into
Micro Bubbles (referred to as MB) when cutting oil is supplied. On the other hand, the drill tip temperature was about
34 % lower when high-pressure coolant without UFB was supplied than when standard pressure coolant without UFB was
supplied. In particular, with UFB-coolant mixture at high-pressures, the drill tip temperature was reduced by about 20 %.
These results suggests that the use of high-pressure coolant, with/without UFB, improves the cooling performance of the
drill tip.
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