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Studies on the reducing vibration of chainsaw

I. On the resonance of anti-vibration system .

Junichi GoTou™®
*¥Laboratory of Forest Engineering, Faculty of Agriculture

Abstract: The vibration of chainsaw which has the anti-vibration system is less than one
of non-isolated chainsaw.at frequency higher than 100 Hz, but the former is no less than
the latter at frequency lower than 100 Hz, The reason why vibration of chainsaw isn’t reduced
in all range of frequency is that it resonants with natural frequency of anti-vibration system
in lower frequency. So this tendency prevents the isolating performance of vibration from
improving.

This time, we measured the forced vibration by driven engine at top and back handie and
the free vibration by hammering at handle. From them, we investigated the relation between
the natural frequencies of anti-vibration system and the amplitudes of acceleration at handle
of chainsaw. There were many natural frequencies between 30 Hz and 500 Hz, The natural
frequencies are caused by the handle mass and the spring constant of isolators, the polar
moment of inertia and that of isolators, the decline of isolating performance of isolators at
150 Hz and the elastical feature of handle. So the amplitudes of acceleration at handle
showed the harmonic and subharmonic resonance at these natural frequencies.

By this study, we had a following guide to reduce vibration of chainsaw.

The natural frequencies caused by the system of spring and mass must be lower, and so
the basic isolating performance of vibration should be improved much more.

The other natural frequencies must be denied by the design of auti-vibration system, for
example, the improvement of isolator and the development of its location.
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Table 1. Specification of chainsaw

exhaust total kinetic

name l type volume (cm®) | weight. (kg) direction of piston

K-1 E—452 VLD 13 8.3 HORIZONTAL

K—-2 E-501 EVL 49,9 7.3 HORIZONTAL
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Fig. 1. The spectrum of acceleration at handle in case of K—1 (horizontal)
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Fig. 3. The amplitudes of acceleration for harmonic (2 fo, 3fo)
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Fig. 4. The ratio of the amplitudes of acceleration for fo to 2 fo & 3 fo

Table 2. The frequency increasing the amplitudes of acceleration

type | value

frequency (Hz)-

top handle l back handle
K1 -+ 150.0, -+, 2100, 267.5, 401, 25, | 82. 5, 185.0, 240.0, 247.5, -+,
116. 25, 150.0, 200.0, ==, ==, -+, ’ 82,5, =, -+, 247.5, 290.0,
K—2 102, 5, 182.5, 225.0, 278,75, 417.5, | 116.25, 147.5, 152,5, -, -+, 240.0, -+, 293,75,

102, 5, 182.5, 225.0, 278,75, 417.5, | -, 147.5, 152. 5, 185.0, 221,25, -+, 288,75, *--,

(A ; about acceleration R ; about ratio)
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Fig. 5. The spectrum of free vibration at hanmmering
anti vibration handle of chainsaw
Table 3. The resonance frequency of chainaw  (in case of K—1 & 2)
frequency (Hz)
type direction
top handle back handle
50.0 41,25, 66,25, 100.0
Vertical 133.75, 148,175 150.0
217.75, 300.0 216,25, 398.75
N . 41,25, 67.5, 85.0 86. 25, 100.0
bld . Horizontal 1150, 148.75 _
42.5, 76.25, 108.75 86. 25, 116,25
Axial 150, 0 148,75
200.0 401, 25, 445.0
51.25, 85.0 51,25, 85.0
Vertical 152.5
205.0, 430.0 203.75, 303.75
« . 57.5, 82,5, 102,5 52.5, 100,0
' Horizontal 182.5 147.5
M 225.0, 278.75, 417.5 288,75
48,175 58.75, 83,175
Axial 117.5 137.5
252.5
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