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Vibration on the seat of forest road construction machines
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Table. 1 Dimension of D 50 S and D 6.

| D50S De6
Total length | 5090mn 4820mn
Total width . 2060w 3865
Total height 2885nm 3105mx
minimum ground clearance 350mn 380mn
Total weight 12200kg 14100kg
engine KOMATSU 4D120-11 CATERPILLAR 3306
diesel engine diesel engine
‘ 4 cycle water cooling 4 cycle wator cooling
| with turbo charger
maximum power 90PS 142P 8
maximum torque 46kg m /1000rpm _
ground contact pressure ‘ 0.69/n’ 0.59kg /nf
speed forward 1 2.5km/h 4 kn/h
2 3.5 6.9
3 I 5.5 10.8
4 9.4 —_—
backward 1 3.2 4.8
2 5.2 8.4
€

| 8.0 12.9
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Tab. 2. The vibration and the heart beat number of the operator

. condition of vibration (RMS) m/S2 heart beat
Machine rock area
operation on the body | on the seat number (RMS) /min
stop-middle 2.237 1.218 82.94
fragile stop-high 2.672 2.106 92.16
moving 4.123 2.540 97.09
earthmoving 4.423 2.563 99.35
D50S
stop-middle 3.735 7.092 83.11
solid stop-high 4.926 1.975 88.44
moving 6.583 3.218 94.56
during rest 88.98
stop-middle 12.130 1.820 70.54
fragile stop-high 13.810 1.766 67.05
moving 17.420 3.114 78.40
b earthmoving 16.900 2.581 82.80
6 _ .
stop-middle 10.911 1.861 71.30
solid stop-high 14.754 1.567 71.27
moving 16.237 2.571 78.68
during rest 72.64
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Tab. 3. The vibration of seat used from the different materials

vibration (m/s2)
on stop condition —
Machine seat material on the seat on the body
engine revolution -
mean max mean max
D50S seat 1.404 3.441 | 1.475 4.904
stop-middle D 6 seat 1.440 3.292 ’ 2.451 6.731
sponge poL 586 3.510 (‘ 1.395 4.486
stylene foam | 2.254 6.060 | 1.994 5.635
D508 i
D50S seat 1.802 3.930 { 2.470 8.474
stop-high D6 seat 1.104 3.313 | 2.748 8.226
;. sponge 1.496 3.642 1 2.345 8.783
stylene foam | 2.563 7.435 \ 2.746 9.317
D 6 seat l 2.313 5.332 | 9.420  29.511
stop-middle sponge i 1.636 4.212 | 6.336 26.268
stylene foam ] 6.861 20.079 6.631 25.438
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Résumé

We have continued the examination of the forest labour environment to accomplish
the study of human-machine relations about forest operations with forest machines mainly
in Ashiu forest experimental place belonged to Kyoto University since 1971. Especially,
we have taken up the problem of rock borer operations which are the worst labour in
the forest operations. This paper reports the vibration on the seat of forest road con-
struction machines such as a bulldozer (Caterpillar Mitsubishi D 6) and shoveldozer
(Komatsu D 50 S). Recently, the mechanization of forest operations have been pro-
moted, and the forest road length extended and then the ratio of tractor operations inc-
reased, therefore it is the most important problem that the vibration on the seat of forest
machines must be improved in the forest labour environment.

This report’s examination was divided into two sections. In the first, we studied the
vibration analysis about each elemental operation such as conditions of stopping, moving,
earth-moving and so on, and as follows, about each seat material used with a D 50 S,
a D 6, sponge and stylene foam. The vibration of tractors gives the different type between
on stop and on moving condition, and main vibration frequencies are engine rotation
fo and its harmonics. The vibrations which are lower than f¢ are remarkable. On
the other hand, even the seats used with forest machines have the frequency range that
the ratio of vibration transmission is higher than 1. Therefore we have to promote
the study about seat materials to decrease the vibration on the seats.

On an increasing tendency of tractor operator’s heart beat number, we can indeed
observe the positive relation between the heart beat number and the vibration which
influences human body. Speaking to the case that an operator uses the machine which
he doesn’t use usually, we can observe the high level of a heart beat number, and for
that reason we have to study the relation between the heart beat number and the vibration
on the condition that operators use the machines which they use usually.

We shall have the chance to report the paper of spectrum analysis regarding to vibrations
of forest machines and operator’s heart beat number.



