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On the Vibration of the Chainsaw in Timber Cross Cutting (VI)
some studies on a machine with the rotary

piston engine

Tomomichi FUSHIMI and Mikio ONIKI

Summary : This report deals with the handle’s vibration of a chainsaw with the rotary piston engine.
This chainsaw dose not has the anti-vibration handle system. Nevertheless, the levels of the vibration are
lower than that of a non-eliminating type handle of the chainsaw with the reciprocating engine. The
vibration characteristic of the spectra on the handle shows both the characteristic of chainsaw with the
rotary machine (e. g. a electric chainsaw) and that of the chainsaw with the reciprocating engine. That is,
on the condition under 6000 RPM no-load sprocket speed, the level of the fundamental wave corresponding
to the revolution of the rotary piston becomes lower than that of the other higher frequency component, and
then, at the higher no-load sprocket speed above 8000 RPM, the fundamental wave is the most dominant in
all frequency component. The spectrum level of handle’s vibration is low at the no-load sprocket speed
under 8000 RPM. The operator, therefore, is permitted of the continuous exposure from 3 to 8 hours per a
day. But, when the timbér (Japanese pine, water content 119) is cut down with the weight of chainsaw
itself, the levels of the lower frequency component than 630 Hz become higher than the level during racing.
From the above facts, the operator is only permitted of the continuous exposure within one houre per a day
depending on ISO criteria. For the purpose of making longer the allowable time of the chainsaw work, the
chainsaw should be improved to eliminate the handle’s vibration with some rubber protector.
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Fig.1 The relation between the chainsaw handle’s acceleration and the revolution of
the rotary piston engine.
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Fig.2 The spectra of the handle’s acceleration of chainsaw with the rotary piston
engine in racing.
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Table 1 Acceleration values in timber cutting

measured direction handlebar handlegrip
up and down (X) 5.8~7.0 (6.4)G| 7.0~8.5 (8.0)G
forward and backward (Y) 5.6~6.0 (5.4) 6.4~7.3 (6.7)
right and left (Z) 5.2~7.2 (5.6) 7.4~9.1 (8.0)

Pinus densiflora (moisture content of wood 11%).
7000~7200 RPM sprocket speed in timber cutting.
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Fig.3 The spectra of the handle’s acceleration of chainsaw with the rotary piston
engine in timber cutting.
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Fig.4 The evaluation of the handle’s vibration of chainsaw with the rotary piston
engine during racing by ISO and USSR criteria.
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Fig.5 The evaluation of the handle’s vibration of chainsaw with the rotary piston
engine during timber cutting by ISO and USSR criteria.
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