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Optimization of Handle Vibration of Walking—type Cultivator

S. B, Park

Y. J. Park

K. U. Kim

A previous study showed that the handle vibration of a walking type cultivator can be reduced by adding a mass to the
handle. This study was conducted to determine the optimum magnitude and location of the mass to be added for the same
cultivator. The possible locations of added mass were determined by investigating nodal points of the handle vibration by
an ODS (operational deflection shapes) test at an engine frequency of 52 Hz. The optimum location was then determined
as one that moved the nodal points to the hand grip of the handle bar. To determine the optimum magnitude of the mass,
the possible locations were added by a mass from 0.2 to 2.0 kg in an increment of 0.2 kg. The optimum magnitude was
then determined as a mass which minimized the vibration level at the hand grip. For the case of this study, the z-axis
vibration at the hand grip was reduced from 2.67 m/s” to 0.88 m/s” resulting in a reduction of 67% and the total vibration
from 4.09 m/s’ to 3.27 m/s® resulting in a 20% reduction by adding an optimum mass to the optimum location.

Keywords : Cultivator handle, Operational deflection shapes (ODS), Optimization of the handle vibration
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Fig. 1 Handle of the walking-type cultivator used for hand vibration
study.

Fig. 2 20 points on the handle at which vibrations were measured
for ODS analysis.
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Fig. 3 Instrumentation for the ODS test.

Fig. 4 A view of the ODS test with accelerometers installed at
points 3 and 7.
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Table 1 Specifications of equipments used for the ODS test

Equipment Specifications
Signal 4 ch. signal analyzer
analyzer 50 to 25,600 line FFT

25 kHz input module
Generator and sampling module
25 kHz zoom processor
Sensitivity.: 0.3£2% pC/m/sec”
Freq. range: 0.1~16,500 Hz

Tape Freq. range: 0~10 kHz in &ch.

Accelero-meters

recorder 16 bit quantization
Charge Freq. range: 0.3~40,000 Hz
amplifier Max input: 7 V (rms)

Frequency: 159.15 Hz
Acceleration: 10 m/sec” (rms)
Velocity: 10 mm/sec (rms)
Displacement: 10 um (rms)

Calibration
exciter
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Table 2 Total vibration measured at handle grip when a mass of
1.0 kg was added at locations 1, 2 and 3
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Fig. 11 Z-axis vibration measured at handle grip when mass was
added at locations 1, 2 and 3.
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Total vibration, m/s®

- Reduction,
Location Added mass of o
No mass added %
1.0 kg
Location 1 4,09 3.27 20.0
Location 2 4.09 3.74 8.6
Location 3 4.09 3.95 34
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