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Effect of Electrical Potentials on Tool Wear and Measurement
of Electrostatic Voltage in Machining of Air-dried Douglas-fir*!

Hideaki FUKUDA *2, Kaoru BANSHOYA *3 and Yasuhide MURASE *#

To clarify the effect of electrical potentials on the tool-wear progression of high-speed steel tools in the machining
of air-dried Douglas-fir (Pseudotsuga menziesii FRANCO), tool-life tests of planer knives or machine bits were
conducted by applying electrical potential of —2, —1,0, +1, or +2KkV to the tool. When applying —2kV to the
tool, tool wear for each tool progressed extremely slowly due to the suppressive effect of cathodic protection on
corrosive wear. However, when applying + 2 kV to the tool, tool wear for each tool progressed rapidly. In the
machining of air-dried Douglas-fir, the effect of the electrical potentials was clearly seen, producing the same results
as with wood of high moisture content. The effect was more remarkable with the machine bit than the planer knife.
Furthermore, cutting tests with a sharp knife or a worn knife were carried out without applying any electrical
potential. The voltage of the static electricity of the knife during cutting was measured, and the electrostatic effect
as the cause of tool wear was discussed. During cutting, electrical discharges between tool and work piece occurred
repeatedly. The measured voltage of static electricity was higher for the sharp knife than for the worn knife.

Keywords:  wood cutting, tool wear, corrosive wear, electrical suppression, static electricity.
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Fig. 2. Shape of high-speed steel spur machine-bit.
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Fig. 1.  Shape of high-speed steel knife.
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Fig.3.  Experimental setup.
( Cutting tool, @ Work piece,
(3 Metal electrode (flat spring),
@ Acrylic insulator,
(® Direct current microammeter.
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Fig. 4.  Diagram of testing apparatus for measurement of
electrostatic voltage.
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Fig.8.  SEM micrographs of rake face and back face of planer knives at three applied electrical

potentials.

Note:  The line at center is the cutting edge, the left side is the rake face, and the right side is the back

face.

-2 kV

Fig.9.  SEM micrographs of spur edge of machine-bits at three applied electrical potentials.
Note:  The line at center is the extreme top of the spur edge, the upper right side is the inside surface of
the spur edge, and the lower left side is the outside surface of the spur edge.
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Fig. 10. Waveform of electrostatic voltage from planer knife
while planing.
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