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A study on the vibration of the brush cutter

Wenbin Li* and Tomomichi Fusurvr*

Summary : In Japan, the production of brush cutters is increasing year by year. But, the
percentage in the national forests is very small and has even decreased in recent years. The
reasons include the vibration, noise and weight of the brush cutters. In the present paper,
the authors investigated the vibration in racing of three types of brush cutters: the Hand
Type (21.1m ¢ ), the Shoulder Type (24.1m ¢ ) and the Knapsack Type (24.1m £). Moreover,
the theoretical analysis of the anti—vibration grip (A.V.grip) of the brush cutter was made
by using a vibrating model. The results of this study led to the following conclusions:

1 . The overall levels of the vibration at the front grips of the Hand Type and the
Knapsack Type were much higher than those at the rear grips. The overall levels of the
vibration at the grips without isolators increased with an increase of the engine revolutions
per minute, but those at the grips with isolators increased until 6000rpm then decreased.
the overall levels of the vibration at the grip of the U—Handle and the attachment position
of the shaft and U—Handle were lower than that of other two types. But, for an engine
speed higher than 7000rpm, a high peak of vibration at the grip of U—Handle and the
rear grip of the Knapsack Type appeared.

2 . The anti—vibration effects of the A.V.grips were obtained only when the frequency was
higher than 150 hertz. When the frequency was lower than 150 hertz, the vibratin levels
were even higher than those without an A.V.grip. Basically, the anti—vibration effects
were obtained only when the frequency was higher than «/Efn (here f, is the natural
frequency of the system).

3. According to the ISO criteria of vibration exposure, for all three typés, the brush cutting
time should be controlled. But, for all three types, there were optimal engine speeds under
which the vibration levels were the lowest. They were 9000 rpm for the Hand Type, 7000
rpm for the Shoulder Type and 5000 rpm for the Knapsack Type.
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4 . The results of the theoretical analysis of the anti-vibration effects of the grips by using
model A indicate that, while gripping the A.V.grips of the brush cutter very hard by
hand, the anti—vibration effects will be obtained only if the frequency is higher than 27
hertz for the front grip of the Hand Type, 24 hertz for the rear grip of the Hand Type and
37 hertz for the front grip of the Knapsack Type. The harder the gripping, the lower the
vibration levels at the grips when the frequency is lower than f, (the natural frequency of
the system) and the higher the vibration levels at the grips when the frequency is higher
than f,.’

5. According to the results of the theoretical analysis of the anti-vibration effects by model
B, if connecting the U—Handle and the shaft of the brush cutter with isolator, the
transmissive rate of vibration is

_j K+ (cw)’
R= 2.2 2
(k—mo ) +(cw)

Here, k is the spring constant of the isolator. ¢ is the viscous damping coefficient of the
isolator and m, is the mass of the U—Handle of the brush cutter. Also, theoretically, under
the condition that the mass of the whole brush cutter is constant, the optimal mass ratio
of the U—Handle to the whole brush cutter is 1,/2.
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1. Brush cutter
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Fig.1 The vibration measurement system
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Table 2. Spring constant of isolator
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