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Fig. 1. Schematic diagram of the experimental apparatus.

Legend: @: Pulse motor, @: Stage, ®: Octagonal ring for measurement of
thrust, @: Workpiece, ®: Vise, ®: Motor, @: Chuck, ®: Bit, @:
Personal computer, @: Controller, @: AE sensor, @: Magnetic
holder, @: AE tester, @: AD converter, @®: Amplifier.
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(a) Auger bit (b) Screw-killed bit
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Fig. 2. Drawing of tools used in this ex-
periment.

Legend: A: Center point, B: Spur edge, C:
Cutting edge.
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Table 1. Detail of tools used in this experiment.

(unit: mm)
D L1 p a b
6 156.0 95.7 1.1 2.8 3.9
9 174.8 103.7 1.2 3.4 4.9
12 181.7 110.5 1.3 5.2 7.1
15 190.0 117.5 1.6 6.4 8.2
18 190.0 115.9 1.6 6.6 8.5

D: Bit diameter, L: Bit length, 1: Route length, p: Average of feed-
screw pitch, a: Distance from the center point to the spur edge, b:
Distance from the center point to the cutting edge.
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0.6k Screw-killed bit 12am 0. 1mm/rev

AE(V)

Thrust (kgf)

Fig. 3. Recorded waveform and bit posi-
tion in boring.

Legend: Position A: The center point of bit
just entered into the workpiece, Po-
sition B: The spur edge of bit just
entered into the workpiece, Posi-
tion C: The cutting edge of bit just
entered into the workpiece, Posi-
tion D: 25mm depth from point C.

BAERICEREL TR o2 1EESHLVED
£0.lmm/rev, ¥y FMEZEISmm OBEOHY v b
WIBITARERE Fig. 5 oY, REO™WE v b



164 X W ® b

(a)Auger bit (b) Screw—killed bit

6mm, 0.05mm/rev 6mm, 0.05mm/rev
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Fig. 4. AE waveform with boring depth.
Legend: The same symbols as shown in Fig.3.

(a)Auger bit (b)Screw—kitled bit
18mm, 0.1mm/rev 18mm, 0.1mm/rev
0.6 A B ¢ FA B C
S04} | o ‘ .
2
0.2
0

0 2 4 6 8 10 0 2 4 6 8 10
depth(mm) depth(mm)

Fig. 5. AE waveform by high sampling rate with boring in early stage of boring.
Legend: The same symbols as shown in Fig.3.
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(b)Screw—killed bit
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12mm, 0.05mm/rev
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D A BC D
3ot 87 ; foi iy
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depth(mm)

0 - 20 40 60
depth(mm)

Fig. 6. Thrust waveform with boring depth.
Legend: The same symbols as shown in Fig.3.
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Fig. 7.

(a) Auger bit
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(b) Screw—killed bit
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Relationships between AE, thrust and bit diameter.
Legend: Feed per revolution (mm): O: 0.05, (1: 0.1, A: 0.2, $: 0.3.
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Summary

The monitoring technique of wood machining processing is important for the automa-
tion of wood machining operations. In this study, the acoustic emission (AE) and
thrust in machine boring of wood were measured, and the effects of bit diameter and
feed per revolution on the AE and thrust were investigated.

The results are summarized as follows:

(1) For each bit diameter and each feed per revolution, with increasing depth the AE
signal generated in boring between A and C increased, and it between C and D showed
constant values. Comparing the AE signal between A and B, after boring started, the
AE signal with the auger bit became larger immediately than with the screw-killed bit.
(2) In boring with the auger bit, with increasing depth the thrust signal increased
slightly, and it decreased until B, and then increased again until C. After that, the
thrust signal showed nearly zero in the case of bit diameter under 12mm, and it showed
constant about 7Tkgf in the case of 15, 18mm. This variation is considered to be due to
the lifting force acting on the workpiece. In boring with the screw-killed bit, the thrust
signal between A and C increased, and it between C and D showed constant values .
(8) The average value of AE of both auger bit and screw-killed bit became larger with
increasing bit diameter and feed per revolution. These variation is considered to be due
to the increase of contact area and depth of cut.

(4) In boring with the screw-killed bit, the variation of AE and thrust showed a similar
tendency.



