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On the Vibration of the Chainsaw in Timber Cross Cutting (V)
a example about the electric chainsaw

with a rotary machine

Tomomichi FUSHIMI and Hisayoshi SHIBUYA

Summary : This report deals with the vibration of the chainsaw with a electro-motor that is one type of
the chainsaw with the rotary machine.

On the spectrum of acceleration of this chainsaw at 3320 RPM no-load sprocket speed, the vibration
characteristic is mainly composed of the higher frequency component greater than 1K Hz, caused by the
rotation of the electro-motor. The characteristic is different in comparison with that of the chainsaw driven
by a reciprocating engine. On a handlebar of the vibration eliminated type, the levels of the higher fre-
quency component become lower by 909% than that of the non-eliminated type.

When the wood (Magnolia Kobus D. C.) saturated with water is cut down with the weight of chainsaw
itself, the levels of the lower frequency components than 100 Hz become higher. As the result, the operator
is permitted of the exposure of vibration from 30 minutes to 90 minutes per a day, depending on the ISO
criterion for local vibration.

For the purpose of making longer the allowable time of chainsaw work, such chainsaw with the rotary

machine as a electric chainsaw has to control remotly, too.
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Fig.2 The changes of the acceleration spectra between the chainsaw with a electro-motor and the
chainsaw with reciprocating engine during racing.
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Table 1 The attenuation of vibration by an anti-vibration type handlebar (A. 303)

measured values attenuation ratio
measured direction non-isolating |anti-vibration A—B
type(A) type(B) 4=5 X,
up and down (X) 4.056 G 0.33G 3.72 G 91.9%
forward and backward (Y) 4.15 0.38 3.67 90.7
right and left (Z) 4.85 0.31 4.54 93.6
resultant 7.53 0.59 6.94 92.2
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Fig.5 The attenuation ratio of spectrum level on the anti-vibration type handlebar
against that on the non-isolating type handlebar.
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Table 2 The change of vibration with the change of the

suspending state of chainsaw (A. 303) ; : g : ?36. :'I/..))
direction
: X Y Z resultant
suspending state Fig.6 The relation between the
anti-vibration Rs| 0.33G| 0.38G| 0.31G| 0.59G change of water content of
type handlebar M, | 0.32 | 0.27 | 0.33 | 0.53 cutting timber and the vi-
non-isolating type Rs| 4.1 | 4.1 | 3.9 | 6.99 i s s
chainsaw.

handlebar M, | 4.0 3.9 3.7 6.70
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Fig.7 The vibration spectra of the non-isolating type handlebar of a electro-chainsaw
during timber cutting. (Magnolia Kobus DC.; X-direction)

Table 3 The change of vibration at handlebar with the timber
cutting (A. 303)

direction X Y Z resultant
non-isolating type
in racing (A) 4.05G 4.15G 4.85G 7.56G
in timber cutting (B) 4.50 4.30 5.58 8.36
B-A 0.45 0.15 0.73 0.80
100 (B—A) /A 11.11%| 3.61%| 15.05%| 10.59 %
in timber cutting (B’) 5.47G 4.95G 6.59G 9.89G
B’ —A 1.42 0.80 1.74 2.33
100 (B'—A) /A 35.06 %| 19.27%| 35.86 %| 30.85%
anti-vibration type
in racing (A) 0.33G 0.36G 0.31G 0.58G
in timber cutting (B) 0.82 0.76 0.73 1.34
B-A 0.49 0.40 0.42 0.76
100 (B—A) /A 148 % 111 % 135 % 131 %
in timber cutting (B’) 0.91 0.57 1.18 1.60
B’ —-A 0.58 0.21 0.87 1.02
100 (B'—A) /A 175 % 58 % 279 % 176 %

A : measured value in racing
B : measured value in cutting (water content of timber 145%)
B’ : measured value in cutting (water content of timber 13. 5%)
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Fig.8 The vibration spectra of the anti-vibration type handlebar of a electro—chain-
saw during timber cutting. (Magnolia Kobus Dc.; X-direction)
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Fig.9 The evaluation of the vibration at handlebar of a elec-
tro—chainsaw during timber cutting by the tolerance
criteria.
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