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On the Vibration of the Chainsaw in Timber Cross Cutting (VI)

The air-powered chainsaw

Tomomichi FUSHIMI and Tadakatsu AONO

Summary : This study deals with the vibration of an air-powered chainsaw with a rotary machine. The
vibration of an air-powered chainsaw is mainly composed of the fundamental vibration wave corresponding
to the rotational frequency of sprocket, the high harmonic waves several times and the high frequency
component greater than lk Hz in racing. Characteristics are common both on the gear driven type and on
the direct driven type of this air-powered chainsaw. At the anti-vibration handle system, the vibration
isolation effect by the rubber vibration isolators is remarkable, and especialy on the handle-bar, the high
frequency component greater than 800 Hz gradually diminishes. In the seasoned timber cutting, the accel-
eration values of the frequency component from 40 Hz to 100 Hz of the 1/3 0. B. midfrequency become larger
than those in racing, as the result on the other type of chainsaw shows. The operator, therefore, is only
permitted of continuous exposure about 90 minutes per day, based on the ISO criterion and the standard of
USSR, when the operator’s hands are exposed to the vibration of the chainsaw with an air motor in timber
cutting. But the exposure time is not controlled in racing. In comparison between the vibration in the
ordinary cutting without pressure by hands and the vibration in cutting with spike of the seasoned timber,
the overall value of the former is larger than that of the latter in up and down direction or in forward and
backward direction, but in right and left direction the value of the former is slightly smaller than that of
latter. The allowable exposed time of the vibration in timber cutting with spike, therefore, becomes
slightly longer than that in other cutting mode.

This type of chainsaw likes to the electric chainsaw as regards the aspect of vibration and the necessity
of a generator for the driving force, but it is profitable to the operator in point of the light weight and the

cutting ability.
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Table 1 The level of vibration of the chainsaw with a pneumatic motor

chainsaw No. 3 with guide bar 24” No. 4 with guide bar 32”
measured up and down | forward and right and
direction side backward left side (X) Y) (Z)
(X) (Y) (2)
handle-bar
racing 0.56~0.99G | 0.74~1.21G | 0.41~0.72G | 0.33~0.34G | 0.33~0.40G | 0.46~0.47G
cutting 1.00~1.10 1.38~1.80 1.30~1.70 0.34~0.47 1.10~1.45 0.90~1.45
handle grip
racing 1.45 1.32 1.58 1.60 1.40 1.90
cutting 1.60~2.00 1.45~1.64 2.10~2.20 1.78~1.92 1.45~1.55 1.85~1.95

cutting timber : Japanese red pine, moisture content 119
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Fig. 1 The spectra of the vibration on the anti-vibration handle system of the direct drived chainsaw
(No. 3) with a pneumatic motor
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Fig. 2 The spectra of the vibration on the anti-vibration handle-bar of the gear drived chainsaw (No.
1) with a pneumatic motor
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Fig. 3 The evaluation of the vibration on the handle of the chainsaw
(No. 3) with a pneumatic motor by the allowable standard
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Table 2 The vibration value of handle-bar and the difference of
cutting mode

chainsaw No. 4 up and down forward and right and
guide bar side backward left side
20” (X) (Y) (2)
racing 0.29~0.35G 0.54~0.62G 0.42~0.48G
cutting

without pres- 1.00~1.20 1.45~1.70 0.80~1.60
sure by hands

with spike 0.45~0.95 0.55~1.10 0.70~1.90
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Fig. 4 The spectra of the vibration on the anti-vibration handle-bar of the chainsaw
(No.4) with a pneumatic motor and the difference of cutting mode
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Fig. 5 The evaluation of the vibration on the anti-vibration handle-bar
of the chainsaw(No. 4) with a pneumatic motor and the differ-
ence of cutting mode
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