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A Study on Cutting Performance of the BTA Drilling

Chang Seong-Gyu*, Kim Soon-Kyung*, Jeon Eon-Chan**

ABSTRACT

The BTA drilling chip is better for deep hole drilling than other self-piloting with pad drilling chips
because the large length to diameter ratio allows a unique cutting force dispersion and better supplies the
high pressure fluid. Therefore the BTA is useful for many tasks, such as coolant hole drilling of large scale
dies, as well as tube seat drilling, which is essential for the heat exchanger, and variable component
drilling for automobiles. Deep hole drilling has several significant problems, such as hole deviation, hole
over-size, circularity, straightness, and surface roughness. The reasons for these problems, which often
result in quality short comings, are an alignment of the BTA drilling system and the unbalance of cutting
force by work piece and tool shape. This paper analyzes the properties through an experiment which com-
pared single-edge BTA drills with multiple-edge BTA drills, as well as the shapes of the tools to cause an
unbalance of cutting force, and its effect on the precision of the worked hole. Conclusions are as follows. 1)
In SMSSC drilling, 60m/min of BTA with single and multi-edged tools proved the best cutting condition
and the lowest wear character. 2) The roundness got a little worse as cutting speed was increased, but
surface roughness was hot affected. 3) It was proved that the burnishing torque of both drills approached
26%. which is almost the same as the 24% insisted on by Griffiths, and the dispersion characteristic of the
multi-edged BTA drill proved better than the single-edge BTA drill.

Key Words : Single edge BTA drill (¢29BTA=¥), Multi edge BTA drill(ZtABTA=¥), Burnishing
torque(MY4 EZ). Self piloting method (A71¢4NH41), Deep hole drilling (4ZF7H8),
Roundness(U9 %), Surface roughness(3H A7)
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Fig. 1 Forces acting on BTA tools with multi edge and single edge
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Fig. 2 Shape and dimensions of the workpiece
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Table 1 Chemical compositions of the workpiece(wt.%)

C Si Mn P S

054 0.25 0.75 0.025 0023

Table 2 Mechanical properties of the workpiece

Yield E Tensile Elongation Hardness
strength(MPa) | strength( MPa) (%) (Hp)
539 ‘( 735 10 232
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Fig. 12 Relation between cutting speed and frank wear
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