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A Study of Cooling Properties of Fog-Mixed Vegetable Oil

to be Used in Place of Machine Cooling Oil
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Abstract

Cooling fluid was very important in metal-cutting machine processes. It was used to
reduce the effects of friction and also carry away heat in machine operations. Excessive heat
could damage the microstructure of metals while proper use of coolants helped make higher
metal removal rates possible. Coolants could also help improve part quality and dimensional
accuracy. However, the used coolants from these processes were harmful to both the
environment and human health. The chemical substance added for lubrication function was

toxic to the environment if the machine fluid was released to soil and water.

This research focused on a new type of coolant fluid — environmental friendly vegetable
oil i.e. sunflower oil, coconut oil and palm oil. Each was mixed with water fog. Tool wear,
cutting forces, cutting temperature and surface finish with the new coolants were examined
and compared with those of the machine without coolants, and with soluble oil. It was found
that sunflower oil had the best cooling properties when compared with coconut oil and palm oil.
Concerning the sunflower oil, the tool wear, cutting force, cutting temperature and surface
finish were found to be nearly the same as those from the machine with soluble oil. Thus, the
sunflower oil could be used as the cooling fluid instead, but some of their properties needed to

be developed for better performance.



