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A Study on the Vibrational Characteristics of Natural Frequency
with Balancing type Vibratory Conveyor
Using Finite Element Methods

Seung-yong Lee’, Sung-il Yi”, Chol-ho Kim"™, Yong-Jae Choi ",
Woo-chun Choi™

Blancing Type Vibratory Conveyor(3 &% 31%9°]$7]), Natural Frequency(Z+
A% ), Finite Element Method(6-3+8.2%)

abstract

An industrial vibratory conveyor system is devised for large-scale feeding hy the
low~power, using natural frequency of the system. The important thing in this system is to
determine the natural frequency and to drive by it. The purpose of this study is to build up
reliance on the system with changing of element parameters for vibration characteristics of
balancing type vibratory conveyor by using F.EM. modeling. For investigating the natural
frequency, modal testing is performed by using impact hammer, accelerometer and
LMS/Vibration Analysis System. Experimental results are compared with FEM results. The
results of the comparisons within the errors of less than 2 percent can verify the reliability of
the F.EM. analysis of the system. Also we can verify that the characteristics of natural
frequency have linearly decreased(-6%) as adding the mass(50~600kg). We can find that
controlling driving frequency is necessary for triggering the natural frequency, but natural

frequency is less affected by adding the mass on the balancing weight.
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Fig 2.1 Balancing type vibratory conveyor
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Fig 2.2 Part name of vibrator conveyor

Fig 2.3 Free body diagram of vibration system
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Fig 2.4 Measurement system
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Fig 2.6 Modeling of Vibratory conveyor
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Fig 2.8 Displacement of simulation
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Table 2.1 Variation of natural freq. according to

resonance spring constance
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(N/m) A% (ea) I F354(Hz)
1 146,118 12 12.181
2 146,118 18 14782
3 146,118%15 18 17.944
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Table 2.2 Variation of natural freq. according to

isolation spring constance

3 Ak
BALTIIT  2mg ) en)| 1HRE )
1 194,728 6 14.782
2 194,728+1.5 6 14.818
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Table 2.3 Variation of natural freq. according to

mass weight and balancing weight
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(kg) (kg)
1 50 0 12.122
2 100 0 12.023
3 200 0 11.844
41 30 0 11.688
5 400 0 11551
6 500 0 11.430
7 600 0 11.322
8 0 300 12.066
9 0 600 11.981
10 0 900 11916
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Fig 2.8 Variation of natural freq. according to varying
feeding mass weight and balancing
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