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A Study on the Vibration Reduction of a Forklift
with an Electric Motor
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Key Words : Electronic Forklift(3%4] AR}, Vibration Identification(®E %), Vibration Reduction(Z% A

7h), Structure Modification(73% ¥W7)

ABSTRACT

In this paper, vibration sources of an electric forklift are identified and the forklift vibrations are
reduced by structural modification. For vibration identification, vibration signals are measured by an
accelerometer when the forklift is moving. These signals are presented in a waterfall plot in order
to find the dependency of frequency components on the forklift speed. It is found that main
vibration source is tire pattern excitation. From some experiments and finite element analyses, it

is also found that resonances occur because the natural frequencies of the forklift exist in usual
driving speed range. To shift the natural frequencies outside the driving speed range, the
connection parts between main body and loader are modified to increase stiffness. It is verified
that considerable amount of vibration are reduced by the structural modification.
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Fig. 1 Experimental setup for signal analyses
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Fig. 5 Finite element model of the forklift
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Fig.6 Mode shapes of the forklift: (a) torsional
mode, (b) vertical bending mode, and (c)
horizontal bending mode
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Table1 Comparison of the natural frequencies
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Fig.7 Structural modification of the forklift: (a)
before modification and (b) after modifi-
cation

Table 2 Comparison of the natural frequencies
between the previous and modified
forklifts

Previous forklift 34.00Hz | 3897Hz | 41.49Hz
Modified forklift 43.12Hz | 45.09Hz | 52.99Hz
Difference 9.12Hz 6.12Hz 11.5Hz

2 [m/s?]

. T T T T
i} 1¢ 20 30 40 50 60 70 80 90 100
Hz] [RPM1 (Nominal Values)

Fig. 8 Waterfall plot for vibration of the modified
forklift
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