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Design of New-type Piezoelectric Linear Vibratory Feeder
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Zhuhai 519090, China; 2.Institute of Chain Transmission, Jilin University, Changchun 130025, China)

ABSTRACT: The work aims to design a new-type vibratory feeder driven by inertia force of piezoelectric bimorph vi-
brator to meet the conveying requirements on light, thin and small product in modern industry. Based on the analysis of
the working principle of the vibratory feeder, the dynamic model of the piezoelectric vibrator was established. The influ-
ence of the length and mass of vibrator on the impact force and deformation were analyzed with Matlab software. A pro-
totype of the vibratory feeder was produced and its performance was tested. The feeder was capable of conveying part
when the vibration frequency was 209.5-214.5 Hz and could reach the maximum feeding rate at resonant frequency. The
feeding rate increased linearly with the increase of the voltage. Comparing with the electromagnetic vibratory feeder, the
current consumption of such new linear vibratory feeder is only 14% and the noise is reduced by 17 dB. Comparing with
the made-in-Japan piezoelectric vibratory feeder, the transmission speed has been raised by 10%.
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Fig.1 Structure of linear piezoelectric vibratory feeder

75°

2.1

2

Fig.2 Structure of new-type piezoelectric linear
vibratory feeder

Ansys

3

a 1 98.8 Hz b 2 481.2 Hz

c 3 865.6 Hz d 4 959.7 Hz

3 4
Fig.3 First four order modes of rectangular
piezoelectric bimorph vibrator
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Fig.4 Dynamic model of rectangular piezoelectric
bimorph vibrator
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Vi ig.7 Prototype of vibratory feeder
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Fig.5 Relationship between impact force and rigidity and
static deformation of piezoelectric bimorph vibrator

Fig.6 Relationship between impact force and length and im-
pact mass of piezoelectric bimorph
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mmx2 mm 24 mmx20 mmx1.2 m Fig.9 Working process of conveying material by feeder
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Fig.11 Frequency-amplitude characteristic curve
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Fig.12 Voltage —feeding rate characteristic curve

Tab.1 Comparison of feeder performance parameters

/mA /Hz 1 /dB
mm-s

1 7.07 212 97 54
2 7.53 124 88 52
51.27 50 128 71

14%

17 dB
10%
4
M5 64 mm/s
54 dB 14%

17 dB
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