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A Study on the Cutting Fluid Effectiveness in Mechanical and
Thermal Terms Simultaneously for Environmentally Conscious Machining

Yong Goo Mo*, Joon Hwang**, and Eui Sik Chung***

ABSTRACT

This paper presents a methodology to analyze the cutting fluid effectiveness in mechanical and thermal terms
simultaneously using finite element method and experimental work. Cutting fluid plays many roles in metal cutting

process.

Mechanically-thermally coupled effectiveness of cutting fluids affect to friction coefficient at

tool-workpiece interface and cutting temperature and chip control, surface finish, tool wear and form accuracy.
Through this study, it can be explained that the critical behavior of cutting fluids will be able to apply optimal

environmentally conscious machining process.
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Fig. 1 Geometry and boundary conditions for cutting
process simulation via FEM
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Fig. 3 Contours of estimated cutting temperature
under dry cutting condition
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Fig. 4 Contours of estimated cutting temperature
under wet cutting condition
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n=135rpm, 1=0.052mmirev, t=2.0mm, dry cut
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Fig. 5 Variation of measured cutting force and
cutting temperature under dry cutting
condition with high speed steel tool

n=135rpm, 1=0.052mmyrev, t=2.0mm, wet #2 cut
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Fig. 6 Variation of measured cutting force and

cutting temperature under wet cutting
condition with high speed steel tool
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Fig. 7 Variation of friction coefficient at tool-
workpiece interface using high speed
steel tool
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Fig. 8 Variation of friction coefficient at tool-
workpiece interface using carbide insert
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