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A Study on Influence of the Cutting Fluid to Machinability in Deep Hole Drilling
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Abstract

This work deals with on investigation of the influence of various additives to a base stock cutting fluid
in order to develop a better deep hole drilling. This investigation has been aiming at developing an oil
which gives a maximum cutting efficiency at a minimum wear rate of the tool and the guiding pads. The
purpose of this study is to analyze how guide pad of tools, workpiece and the change of contained
quantity of extreme pressure additive in cutting fluids have effects on the hole over size of cutting hole,
surface roughness of workpiece, wear rates of guide pad and roundness during the deep hole machining of
SM55C with solid BTA drill by using BTA drilling system through experiment. Conclusion reached is
as follows. It has been proved that the contained quantity of surphur more affects machinability than that
of extreme pressure additive of chlorine of cutting fluid in BTA drilling during Deep Hole Drilling.
Considering its base oil, the contained quantity of extreme pressure additive of surphur can be different,
but it's judged that the range of 1.5 - 2.0 % is suitable to machinability for workpiece in BTA drilling.
Regarding guide pad, it's judged that the reduction of wear is possible in propotion to the contained
quantity of extreme pressure additive of chlorine against supporting of cutting force and Bumishing
operation of machining parts in cutting.
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Table 1. Chemical compositions of the
workpiece(wt. %)
Chemical compositions
Material
C Si Mn P S
SMS5C 0.55 0.25 0.70 0.023 | 0.030

Table 2 Mechanical properties of the warkpiece

Yield Tensile .
Material | strength | strength Elorzie;tlon Har<(i:{1e)ss
(MPa) | ( MPa) ’
SMB5C 539 735 10 232
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Fig. 2 Shape and dimensions of the workpiece
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Fig. 3 Shape and dimensions of the BTA drill
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Fig. 4 Schematic diagram of experimental
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Fig. 5 Principle of the cutting oil pumping system
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Table 3 Cutting Qil of experimental

Item A Type B Type C Type
Sulphur(%) 0.33 1.8 1.9
Chlorine(%) 1.60 2.9 0
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Fig. 6 Relationship between Suwrface Roughness
and cutting speed
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Fig. 7 Relationship between hole over size of
diameter and cutting speed
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Fig. 8 Relationship between Roundness and
cutting speed
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