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Vibration Structure of an Electronic Forklift by Using the Finite Element Analysis
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ABSTRACT

In this paper, vibration sources of an electric forklift are identified and the forklift vibrations are reduced by

structural modification by using the finite element analysis.

From some experiments, it is also found that

resonances occur because the natural frequencies of the forklift exist in usual driving speed range. To vibration

sources of the electric forklift, the modeling is designed by using a commercial 3D CAD program CATIA and the

finite element model is designed by a using finite element analysis program ANSYS which can perform modal

analysis of flexible mode. To shift the natural frequencies out side the driving speed range, the frame part, 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 Finite element model

Table. 1. Material properties of forklift

S—N=Ad 3

o
A T

Qe Awa} $3e) ol WelE ARme
[e] 1=}
e

young's ) ‘
density (kg/m?) modulus POISSQH S
Ratio
(Gpa)
steel 7800 200 0.3
rubber 1400 9 0.49

H it O

77} R

Aglsiolet. T3t A AR

FEeT = =
A} ARERES AAd T FAEEe] AAwAe 1
Jor S Folstal, wiAESL Zrj9ld] dd Fo%
Foerd oM 1o R ek AA dEA AAA
Fs mdsh| flal v 27t 7550 FdAEE dAA
Zroll 3A FEFE 7] whitell AAE st A @5A
7)=t =8-S st}

T aEAE Eatod 5 0
38.9 Hzs} 41.5 Hzolw, 7t 1352 REFAL Fig.
29} #t} 34.0 HzelA 9 A%
she F& FHoE HEEe
mode)©]1, 38.9 Hz9 MF REE AAIX} SHelA Kok
< o fotelz 3= 78 H5F ET(vertical bending
mode) o]™, 41.5 HzollA 9] g REE AAR} A5

(b)

Fig. 2 Mode shapes of the forklift: (a) torsional
mode, (b) vertical bending mode, and (c) horizontal
bending mode
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Table. 1. Comparison of the natural frequencies

between the simulation and experiment

Torsional Vertical Horizontal
orsiona bending bending
mode

mode mode
Simulation 34.00 Hz 38.97 Hz 41.49 Hz
Experiment | 31.25 Hz 38.13 Hz 43.75 Hz
Difference _
(%) 8.8 2.2 5.2
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Fig. 3 Frame modification of the forklift: (a) before
modification and (b) after modification
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Fig 4. Cylinder modification of the forklift: (a)
before modification and (b) after modification
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Table 2. Comparison of the natural frequencies
between the previous and modified forklifts

Torsional Vertical | Horizontal
bending bending
mode
mode mode
Previous forklift | 34.00 Hz | 38.97 Hz | 41.49 Hz
Modified forklift | 43.12 Hz | 45.09 Hz | 52.99 Hz
Difference 9.12 Hz 6.12 Hz 11.5 Hz
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