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On the Vibration of the Chainsow in Timber Cross Cutting (I)

Tomomichi Fusumimi , Tsugio Ezaxr and

Tadakatsu Aowo

Summary: In the former report, the author clarified the variation of vibration levels and the
properties of some chainsaws with anti-vibration and shock-absorbing handle system in timber
cross cutting. This report deals with the study on the variation of the handle’s vibration of
the gasoline engine chainsaw by the change of the conditions in timber cross cutting.

The variation of vibration in timber cutting is in direct proportion to the hardness of
timber and to the moisture content. Then the difference of the histology of the cutting timber,
the “inner stress of timber and the number of revolution of chainsaw engine are considered to
have great influence upon the measured values. The vibration levels, therefore, always varied
during the timber cutting.

1) The over all levels of chainsaw’s vibration go down or rise corresponding to the change
from the number of revolution in racing to that in timber cutting. While, the composision
of frequencies and the level of each frequency change with the change of uumber of revolution.
During the cutting the fundamental wave and the frequency components with the timber cutting,
namely lower waves than the fundamental wave, are rised to higher level than their levels at
the same number of revolution in racing.

2) The vibration of chainsaw’s handle with the anti vibration system even shows the
considerable high levels of the frequency components in timber cutting. And the levels situate
above the level of ISO exposure criterion, hence, the operator is only permitted about a half
hour per a day on the operation of chainsaw.

3) At the handles of chainsaw the vibration value changes very intricate and a wide range
with the change of the sawchain’s tension, and then in timber cutting the vibration value
generally becomes large with the rise of sawchain’s tensity.

4) The vibration value of anti-vibration handle in timber cutting becomes large with the
increase of the number of revolution of chainsaw in cutting and the increase of  vibration
become large with the rise of sawchain’s tensity.

5) To reduces the exposure of vibration per a unit area culting, it needs to pertinently
reduce the sawchain’s tension and cuts down by the weight of chainsaw itself from the number

of revolution, 7000-8000rpm, in racing, at manual suspension (M) of chainsaw,
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different conditions of the sawchain’s tension.

1) Husq.65 chainsaw

The analysis of variance with the changes of the vibrational acceleration by the

fixed type handle bar handle grip
X direction | Y direction | Z direction X Y z
column (rpm) | 102.76™ 80.45 95.00"" 95.50 156.40" 122.90"
row () 1.46 1.8 4.5 1.1 1.4 2.1

2) Husq.65 chainsaw

1) Z direction

vibration isolated type handle bar t°\

X Y z besges T
column (rpm) 64.16"" 54. 73" 33.90 ** by J
row (1) 0.26 0.10 0. 58 2
3) MAC2—10 chainsaw 3) X direction

fixea type handle bar

X Y 2 //“
column (rpm) | 170.60™ 28.20" 67.60 | ¢, <t
row () 16.30™ 3.00™ 9.90

— 14—

Z direction
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Table 3 The exposed value of vibration per a unit area cutting.
rpm. in racing
Sitnation before cut 7000 rpm 8000 rpm 9000 rpm 10000 rpm
and sawchain’s tension
to 190 151 189 189
Fixed type handle bar
ta 158 214 214 204
to 237 196 209 192
Handle grip
ta 212 184 181 192
to 89 99 86 =
Vibration isolated type handle bar
ta 69 120 112 131
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