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Investigation of Optimum Working Conditions in Using CNC Machine to Produce

Rubber-Wood Furniture

Abstract

The objective of this research is to study parameters that affect the efficiencies of the CNC routing
process for manufacturing rubber-wood furniture using PCD (Polycrystal Diamond) and TC
(Tungsten Carbide) cutting tools. There are two types of TC Cutting tools used, including a blazing
type and a turnover type. In this research, the cutting conditions that affect surface roughness, flake,
wood tearing and split, and power consumption were investigated. They include: cutting speeds,
feed rates, cutting directions (relative to wood-grain orientations), and inclination angle and
diameter of cutting tools. The results show that, if using PCD tools, wood flake occurs when
cutting across wood grain. But, if using TC tools, the flake normally occurs when cutting along
grain. Down cutting was likely to produce flake than using up cutting. Compared to down cutting,
up cutting has more tendency to produce wood tearing. However, this will diminish if cutters
having inclination angle were used. Wood split will occur more frequently when cutting across
grain using down cutting. However, wood tearing and splitting were not found if PCD tools were
used. The results of roughness measurement have shown that the higher the feed rate used, the
higher the surface roughness (Ra) will be detected on wood surface, regardless of cutting directions
(up cutting or sown cutting). Cutting along grain will produce much better surface finish than
cutting across grain. Compared among three types of the tools used, it is obvious that PCD tools
have produced the best surface finish, following by turnover-TC tools and blazing-TC tools. When
power consumption is measured in terms of electric current, the result has shown that cutting at
lower speed will consume more power than higher speed. As tool diameters have changed from 18
mm to 22 mm, the changes in surface quality and power consumption are not apparent. In addition,
the neural network model, developed from the experimental results in order to predict the quality of

the wood cutting, can predict the result within an acceptable range of errors.
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