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_Vibration of Farm Tractor and Response of. Operator

Kazuo Kojima, Takao Ikemi and Toshikazu Ava
Laboratory of Agricultural Machinery, Faculty of Agriculture

Abstract : The authors examined mainly response .of human body to vibration of tractor and
sinusoidal vibrator. A summary of the result is shown below. .

{1) At tractor running an excellent peak value of’ power spectrum of vibration acceleration in 3~5
cps of frequency was found to ‘the chassw and the operator and the peak value was far greater in
the operator than the chassis.

(2) At running over the artificial track with projections arranged regularly, acceleratlon ratio of
the operator to the chassis was nearly 2 at mean in about 4 cps of frequency of getting over projections.

. {3) In the examination of body parts (head, shoulder, waist) response at sitting posture by sinusoidal

vibrator, acceleration ratio was above 1.0 up to 5~6 cps of frequency and shoulder had the greatest
value as compared with other parts in 3~4 cps. This agrees with the result above-mentioned and
means that the natural frequency of human body may be about 4 cps..

(4) Feeling to vibration was, in frequeéncy under 10 cps. comfortable up to about 0. 15'g, slightly
uncomfortable at 0. 15~0. 25 g, uncomfortable at 0. 25~0.9 g and intolerable over 0.9 g, roughly.
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Table 1. Tractors used to ‘t‘hé»‘test'

|- Kubota L~15 | Kubota L=27
engine power (PS) . I - _: U 27
engine speed (rpm) ‘ C L2600 ' , 2500
wheel base (mm) . R I 1730
total weight (kg) - o e 1330
weight distribution - | front wheel | * - . 500 | 790
(kg) rear wheel IR 540 .
height of center of gravity (mm) _— 510 . , 710
o front A 5-15
N - tire size rear R B 7S 11.2/10—28
ply number o o 4 . B 4
2. ETHIEESE.
(1) I BEeEt , o .
Table 2. Accelerometer i)s‘ed_‘tb the test .
¢ natural frequency | damping factor range  (g)
ype (eps) | . - (= ge 8
86 S 10
Shinkoh : T B
74 ST £10
BA—10G R ‘
67 ST £10
Philips , ‘ oL ' ‘
PR 9366/01 150 o s *120
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Fig. 1. Vibrator.
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' Fig. 2. Outline of vibrator.

Fig. 3. Reaction time measuring equipment.
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Fig. 4. Arti'ﬁci.al track.
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Fig: 5. Power spectrum of vertical vibration of tractor and operator
at running over unmetalled farm road.
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Fig. 6. Power spectrum of vibration of Fig. 7. Power spectrum of vibration of .
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Table 3. Characteristics of tractor seat cushions
{1) L—15 tractor seat

spring constant damping factor ° | natural frequency
load  (kg) g kg/cm) . (=) cps
42.5 : 11.18 - 0.37 6.8 °
52.5 12.51 0.31 . 5.8
61.9 13.75 C0.39 .56 .
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(2) L—27 tractor seat .
spring constant damping factor natural frequency -
load (kg) kg/cm — (cps
42.5 12. 88 0. 47 8.5
52.5 15.01 0. 43 8.2
61.9 16. 72 -0.39 8.6
() -
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Fig. 8. Acceleration ratio of vertical vibration of operator through seat to tractor

chassis, at running over the track with rectangg]ar projections arranged regularly.
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Fig. 9. Acceleration ratio of vertical vibration of hdman body, at sittings

through tractor seat to table of sinusoidal vibrator.
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