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<Abstract>
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Optimal Design of Bulk Solids Feeder for

This paper presents an overview of the concepts of optimal feeder design in relation
to the loading of bulk solids for Automatic filling system that should be control the
amount of goods and packaging to seal. Feeder modular device, important parts of
the package, so in order to perform a conceptual design optimization techniques are
applied in two steps. First of all derive the problems through structural analysis for
the conceptual model of vibrating feeder. Secondly derive reasonable design model
based on the results of the structural analysis of modified boundary shape and then
verify it. The proposed system has the following goal that is satisfies the dynamic
stability with minimum weight and optimization of the shape. As a result, the weight
reduction of feeder is 2.1% and 7% increase in the natural frequency.

Keyworas = Automatic filling system, Optimal feeder design, Bulk solids feeder
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Fig. 1. Conceptual Feeder model of optimum design.
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Table 1. Types and features of the feeder
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Table 2. Summary of the feeder FE model
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Table 3. Summary of the feeder FE model -

Properties Values m

Material SUS304
Young's modulus 200 Gpa o:;
Poisson’s ratio 0.29

Density 8,000 kg/m®

Fig. 3. 1st mode of the feeder.

Modal
Totl Deformation 2
Type: Tetl Defamation
Froquency: 10552 1z
Unm

2012:00-13 271 651

2543 Max

Fig. 4. 2nd mode of the feeder

Fig. 2, Finite element model of the feeder.

A Modal
Tobl Deformation 3
‘e o6l Deformation
Frequency. 52428 1z

$9es 2o ga) AEAS Ba A5 g
4e dotaln wHAE FASAY. Feeder [
dakel Table 491 A AA T4 zdom |
EHMe 2859 Mode 13E Mode 47 Wi

Fig. 5. 3rd mode of the feeder

Table 4. Natural frequency of the feeder

A Modal
Totl Deformation &
Type: Torl Defomation

Mode Frequency o T

2013013 87 652

fst Mode 19.177 Hz
2nd Mode 40652 Hz
3rd Mode 92.428 Hz -
4th Mode 137.18 Hz

Fig. 6. 4th mode of the feeder
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Table 5. Natural frequency of the feeder

Shape optimization %
Initial Design

Type 1 Type 2 Type 1 Type 2

Mass 1.8885 kg 1.9935 kg 1.8487 kg +5.56 -2.11

1st mode 19.177 Hz 27.352 Hz 19.845 Hz +42.63 +3.48

2nd mode 40.652 Hz 39.371 Hz 43.054 Hz -3.15 +5.91

Frequency

3rd mode 92.428 Hz 82.003 Hz 98.673 Hz -11.28 +6.76

4th mode 137.18 Hz 120.8 Hz 146.69 Hz -11.94 +6.93
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Fig. 7. Shape optimization result(Type 1). Fig. 9. 1st mode of shape optimization(Type 1).
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Fig. 10. 2nd mode of shape optimization(Type 1).
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Fig. 11. 3rd mode of shape optimization(Type 1).
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Fig. 13. 2nd mode of shape optimization(Type 2).
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Fig. 14.

3rd mode of shape optimization(Type 2).
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Fig. 15. Regression analysis of optimization model.
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