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ABSTRACT

This paper presents a structural modification for the performance improvement of a grain
sorting machine. The grain sorting machine is used to sort abnormal grains from normal grains
such as rice or wheat. Vibration is one of main causes to deteriorate the sorting performance of

the machine. Based on the finite element analysis and the experimental modal testing, the vibration

characteristics were investigated for the sorting machine. Furthermore, in order to improve the
sorting performance of the machine, the frame, chute and base plate of the sorting machine were
modified by using the results of the vibration analysis.
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Fig. 1 Schematic plot of a grain sorting machine

Fig. 2 Boundary conditions for the static analysis
of the grain sorting machine

Fig. 3 Deformed shape of the grain sorting machine
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Fig. 4 Finite element model for the frame of the
grain sorting machine

Fig.5 Result of the finite element analysis @ (a)
stress distribution and (b) deformed shape
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Fig. 6 Finite element model of the chute

Fig. 7 Mode shape of the chute
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Fig. 8 Experimental set-up for the signal analysis
of the chute
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Fig. 9 Frequency response function of the shute

Table1 Comparison of the natural frequencies of
the chute between finite element analysis
and experiment

. Fxmté element ana :

st 270.81 Hz 253.50 Hz
ond 533.55 He 534.00 Hz
3rd 707.97 He 688.00 Hz
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Fig. 10 Mode shapes of the chute base plate : (a)
1st mode and (b) 2nd mode
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Fig. 11 Frequency response function of the chute
base plate
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Table 2 Comparison of the natural frequencies of
the chute base plate between finite
element analysis and experiment

Ist 25.57Hz

16.00Hz
2nd 47.94 Hz 38.00Hz
3rd 56.69 Hz 56.00 Hz
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Fig. 12 Structural modification of the frame

Table 3 Comparison of the deformation and stress
between the originaand modified frame

Fig. 14 Structural modification of the chute system

Table5 Comparison of the natural frequencies
betn the original and modified model

Deformation 7.50 mm 6.81 mm Ist 46,65 1z 51.72 Hz
Stress 144.29 MPa 112.17 MPa ond 56.15 Hz 71.00 Hz
3rd 56.69 Hz 56.00 Hz 3rd 85.73 Hz 103.58 Hz

(b)
Fig. 13 Siructural modification of the chute base

plate : (a) model 1 and (b) model 2

Table4 Comparison of the natural frequencies
between the original and modified models
. [ ok
85.23Hz

2nd 4794 Hz 157.80Hz

3rd 56.69 Hz 170.40 Hz
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