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A Study on the Development of Automatic Cap-Washing M/C
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ABSTRACT

An automatic cap-washing machine is aeveloped for rinse and dry of synthetic resin cap which is used in spring
water bottle. This mqachine should be achieved all processes washing and drying, array, transfer automatically. A cap
is washed by an ozonized water and pure water first. Next, a cap is dried by a hot wind drying equipmentf In this
paper, structural and modal analysis for the cap-washing machine is carried out to check the design criterion of the
machine. The analysis is carried out by FEM simulation using the commercial software, CATIA V5. And a fictitious
mass properties was used for the analysis of the machine. Finally, the machine performance is shown to be

satisfactory.
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Fig. 2 Washing and transfer by whirlpool
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Fig. 1 Schematic drawing of cap-washer‘system
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Table 1 Mechanical properties of material

Young's . . Yield
R Poisson’s Density
Material; Modulus . 3 3 Strength
Ratio [10°Kg/m’]
[GPa] [MPa]
Sus
200 0.35 7.9 205
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312 7= oy A
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Fig. 5 Static stress and displacement
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Table 2 Rotation speed of each motors

Rotation speed Frequency
motor
{rpm] [Hz} |
hanger conveyor | 1750, 14.58 29.2, 0.243
transfer conveyor 1750, 0.88 29.2, 0.015
ircle-plate shut 1800, 30, 3.75,! 30, 0.5, 0.063,
cirele-plate shu 45, 1 0.75, 0.017

Table 3 The result of modal analysis

Modal | Natural frequency | Modal | Natural frequency
number [Hz] number [Hz]

1 11.8901 6 32.2261

2 21.8741 7 35.3912

3 23.7834 8 36.7859

4 26.5476 9 39.2242

5 27.6431 10 40.021

Fig. 6 The 1th mode shape
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