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Analysis of vibration in power saws by multi-
degree-of-freedom system (I)
—Comparison between several anti-vibration systems—
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£-1 BHREEOHE
Table 1 Specification of each AV-chainsaw
element M-CP55 ‘ Y-RH57 S-041AVE
mass handle body handle body handle body
(kg.s?/cm) 0.002446 | 0.007042 | 0.002296 | 0.008082 | 0.0005387 | 0.008185
polar momen:;i of X | 0.1689 0. 2859 0. 1894 0. 4552 0. 05394 0. 4481
inertia aroun
comter of gravity Y | 09583 2.150 0. 2048 2.030 0.1271 3. 009
(kg.cm.s?) Z | 0.2548 2. 259 0. 2293 2. 246 0. 1365 3. 209
(XY, 7)
r.l-h (—10.1, 1.38, 0.57)({( 0.46, 7.10, 8.20) | (—20.0, 1.31, —8.27)
r.l-b (—16.0, 4.73, 13.9)!(—=7.54, 4.79, 4.05)| (—31.9, 4.37,—0.57)
vector of  r.2-h ( 9.63,—0.02, 0.57)|( 0.46,—2.95, 8.20)| ( 9.28 4.13, 0.83)
};‘g’fmh r.2-b ( 377, 3.33, 18.9)|(—7.54,—-5.26, 4.05)| ( 0.85 7.19, 8.53)
centerof  r.3-h ( 7.84, 0.01,—11.8)| ¢ 12.8,-2.95,—5.73) | ( 13.1, —~6.75, —13.8)
gravity t.3-b ( 1.78, 3.%6,—5.26) | ( 4.77,—5.26,—9.88) | ( 4.69, —3.69, —6.06)
r4-h ( 12.8, 7.10,—5.73)
r.4-b ( 477, 4.79,—9.88)
(cm)
vertical | t( 4.78, 4.26), t( 9.32, 0.07), t( 13.1, —1.05),
vector of (X, Y) b(—21.7," 1.37) b(=19.7, " 0.44) b(~11.8,  1.31)
accelero- horizontal | t( 4.26, 12.7), t( 0.07, 16.3), t(—15.8, 4.26),
roeter from (Y, Z) b( 1.37,7 2.52) b( 0.44,  6.88) b( 1.81, 5.71)
h.c.g. axial t(—6.80, 8.66), t( 4.81, 11.8), t( 4.26, 13.1),
(Z,X) b(—3.48, =21.7) b( 6.22,-20.2) b(—0.29, = 11.8)
(cm)
}\;ectorfof
.c.g.from c.g. _ _ _
g Fyz) | ( 9.63,-0.02,—483) ( 12.8, 1.80, 3.23)| ( 181, 0.31,—7.22)
total gravity (cm)

h.c.g.;
b.c.g.;
r.-h;
r.-b;
t(,);
b(, );

L ZBRBEDORE

center of handle-gravity

center of body-gravity

vector of rubber from h.c.g.

vector of rubber from b.c.g.

vector of accelerometer at top handle
vector of accelerometer at back handle
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Fig. 2 The ratio of amplitudes of displacement at top to back handle about each type. ‘
(horizontal direction)
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Résumé

In Japan, several steps have been taken to prevent the operator of chainsaw from
‘white finger’ induced by its vibration. Firstly, the limit of operating time of chainsaw
has been set as two hours in a day. Secondly, the national parties have developed several
equipments of chainsaw in order that man may operate chainsaw without holding it, for
example, remote-controlled chainsaw. But, almost operators are yet driving AV-chain-
saws as before. So they are exposued by excessive noise and vibration of chainsaw
even now.

Judging from these states, we must reduce vibration of chainsaw by improving on
AV-chainsaw. Several types of AV-chainsaw are used in Japan. Then, to investigate
each performance of chainsaw to isolate vibration, we measured the vibration at top and
back handle, and the inertia force by engine about several chainsaws (Fig. 5, 6). On
the other hand, we treated chainsaw as a rigid body system with the six degrees of free-
dom and analized its vibration.
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From them, we calculated the ratio of amplitudes of displacement at top to back
handle (Fig. 2) and the ratio of amplitude of displacement at handle to the inertia force
by engine (Fig. 7), so called as compliance, and compared these ratios from the meausre-
ments with the ones from the model, and gave thought to the theoretical ratio of the
transmitted force to handle and the external alternating force (Fig. 8).

By this study, we reached the following conclusions. The method of this model
nearly indicates the isolating performance of vibration about each AV-chainsaw. There-
fore, we shall investigate AV-chainsaw in this model and decide both the division of
mass and the location of isolators from vibration. But there are a few points of reso-
nance in the AV-chainsaw within 40-150 Hz. So the amplitudes of acceleration at
handle are amplified by these resonances when the revolutions of shaft per second are in
accord with them. We cannot grasp this tendency in this model. This tendency may
originate in the elastical feature of AV-chainsaw. Then we shall inquire further into the
problem by the method of elastical model.

(AV-chainsaw; anti-vibration chainsaw)



