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Finite Element Analysis of a Color Discerning Device for Performance Improvement
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ABSTRACT

A Color Discerning Device(CDD) is the equipment to use in a Rice Processing Complex(RPC). A CDD can sorting

discolored grain according to light and shade. The existing a CDD's driving performance is not so good as overseas

machine. Besides, transportation process causes a defect in the mechanism from impact or harmonic excitation or

etc. This study is represented the problem of CDD through experiment and simulation on a CDD. To analysis the

problem of driving condition, devide each part of CDD for performed modal analysis. The problem of driving of

driving condition and transportation process solved by carry out modal analysis and static analysis.
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(a) (b)
Fig. 1 Finite element model of the CDD: (a)forces to
the upper side of CDD and (b)forces to the
lower side of CDD

(a) (b)
Fig. 2 Deform shapes of the CDD: (a)forces to the

upper side of CDD and (b)forces to the lower side of
CDD
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Fig. 3 Finite element model of the frame

(a) (b)
Fig. 4 Finite element analysis of the frame:
(a) equivalent analysis and (b) deformation analysis
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(a) (b)
Fig. 5 Finite element model of the chute: (a) shell
element model and (b) plane element model

o

(a) (b)
Fig. 6 Mode shapes of the chute: (a) shell element
model and (b) plane element model
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Fig. 7 Mode shapes of the chute base plate

Table 1. Natural frequencies of the chute base plate

Mode Frequency (Hz)

1st 25.57

2nd 47.94

3rd 56.69
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Fig. 9 Experimental of chute base plate : (a) experimental
set-up for signal analysis and (b) frequency response
function of the shute
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Fig. 10 Comparison of the chute: (a) experimental
result and (b) simulation result

(a) (b)
Fig. 11 Comparison of the chute base plate: (a)
experimental result and (b) simulation result
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Fig. 12 Structural modification of the frame

(a) (b)
Fig. 13 Finite element analysis of the frame: (a)
equivalent analysis and (b) deformation analysis

Table 2. Comparison of the deformation and stress
between the frame and modify frame

Frame Modify frame
Deformation 7.59 mm 6.81 mm
Stress 144.29 MPa 112.17 MPa
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(@)
Fig. 14 Structural
plate (a) structural modification model 1 and (b)

structural modific

(b)

ation model 2

Table 3. Comparison of the natural

modification of the chute base

frequencies

between the chute base plate and modify models

h if i
Mode | “ptﬁféase el | mer®
Ist 0557 85.23 30.29
2nd 4794 | 15780 | 66.63
3rd 56.60 | 17040 | 67.21

Fig. 15 Structural modification of the chute system

Table 4. Comparison of the natural

frequencies

between the chute system and modify model

Mode Chute system | Modify model
Ist 46.65 51.72
ond 56.15 71.00
3rd 85.73 103.58
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