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Studies on the Operation Control of the Chain Saw during
the Felling and Bucking Work

Bucking efficiency and vibration exposure

Tomomichi FUSHIMI

Summary: In order to clarify the operational standard of bucking by means of chain saw,
the author discusses the differnce of bucking efficiency and vibration exposure in chain saw
handles for some engine speeds in cross cutting and the pushing degree of chain saw against
the bucking wood.

A chain saw with a horizontally opposed twin-cylinder engine and a chain saw with
comparable horizontally single-cylinder engine are used in this study. The results obtained
are as follows:

1. When an operator presses a chain saw against a cross cutting wood (“pressed cutting”),
the cross cutting speed (c’/sec) is over double of the cutting speed when the chain saw
is not pressed against the cross cutting wood (“no-pressed cutting”).

The relation between the cutting time (s second) per definite area (1 square decimetre)
and the engine speed (rpm) in the cutting shows a rectilinear figure decreasing with
increase of engine speed in “no-pressed cutting”, and the other side, in “pressed cutting”
describes a parabola.

2. The resultant values (R) of vibration acceleration (x,y,z) in three directions of chain
saw handle R=vx?+y2+ 2% change according to the respective differences in chain saw
model, front or rear handle, degree of cutting pressure against wood and engine speed in
cutting etc..

3. The vibration quantity (Ve) exposed from chain saw handle to operator’s handle per
a unit area (1 dm?) of cut wood is written as follows:

Ve=Sv/Gw where Sv=time (the hand is exposed to vibration cutting an unit area)
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(second/dm?), Gw=resultant value (R) of vibration acceleration in wood cutting (or, the
maximum value among three directions of vibration).

The total exposed quantity of the vibration of a chain saw from front and rear handles
to an operator’s hands decreases on sprocket speed 8,000rpm in the pressed cutting of
both the chin saw models, as shown in figure 2.

4. The author evaluates the curves of the one third octave band spectrum analysed from
the vibration of the tested chain saws on the basis of the ISO proposed standard. The
evaluation of a chain saw with a horizontally-opposed twin-cylinder engine belongs to B
of the divided small zones A,B and C of the ISO proposed standard for hand-arm
vibration on the sprocket speed 8,000 rpm in the pressed cutting. That is, under the above
mentioned cutting conditions, an operator with this twin-cylinder chain saw is permitted
two to four hours exposure, and is able to maintain high efficiency in bucking.
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Table 3 Evaluation of one third octave band spectrum by the ISO proposed standard for
hand-arm vibration and difference of cutting condition by a chain saw with single
cylinder engine.
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Table 4 Evaluation of one third octave band spectrum by the ISO proposed standard for
hand-arm vibration and difference of cutting condition by a chain saw with twin
cylinder engine.
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