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Experimental Studies of Drill Material and Angle for the Profit-rate Maximization :

A Case Study of Bearing Wheel Manufacturing
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Abstract

This paper aims to investigate the drilling process
of bearing wheel shaft in a bearing wheel manufacturing.
The purpose is to determine the optimal drill material and
angle for minimum drilling cost per unit and/or maximum
profit- rate. Ten-year used drilling machines were brought
into the experimental studies to test the performance of the
three types of drills: HSS , Cobalt-coated HSS and Carbide at
the lip relief angles of 5°, 8°, 12° and 20°. The tests cover
both failure replacement strategy and drill resharpening
strategy for comparison. The experimental results revealed
that the HSS drill at the point angle of 118° and the lip relief
angle of 12° yielded both minimum unit cost and maximum
profit rate at the spindle speed of 1800 rpm. and feed rate of
0.03 infround. In addition, the comparison of the drilling cost
per unit and the profit-rate of both failure replacement
strategy and drill resharpening strategy indicate that the
failure replacement strategy is superior.

Key words : drill, profit-rate, drilling cost per unit.
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