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A Study on the Development of Plastic Mold Tray Inserting Machine

C. M. Lee(Mech. Design & Manuf. Eng. Dept.,
Manuf. Eng. Dept.,

Changwon National Univ.), S. W. Shin(Mech. Design &
Changwon National Univ.)

ABSTRACT

A tray inserting machine is developed for automation of inserting plastic mold tray into a cardboard box. Plastic
mold tray is used for protecting breakdown of glass bottles. In this paper, two types of processes to divide the plastic
mold tray are proposed. As a result, adhesion method by vacuum pad is accepted. And also, static and modal analysis
for the machine are carried out to check the machine design using the commercial software, CATIA V5.
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Fig. 1 Piled plastic mold tray
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Fig. 2 Separation device by rubber holder
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Fig. 3 Separation device by vacuum pad
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Fig. 4 Design drawing of tray inserting machine
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Table 1 Mechanical properties of material

Material SB4l STS304
Young's Modulus [GPa] 200 200
Poisson's Ratio 0.26 0.29
Density [10°Kg/m®] 7.85 8
Yield Strength [MPa] 250 215
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Fig. 5 Von Mises Stress of tray inserting machine
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Fig. 6 Displacement of tray inserting machine

Table 2 Result of static analysis

Material SB41 STS304
Max. Displacement [mm] 0.082 0.00199
Max. Stress [MPa] 5.74 7.03
Yield Strength [MPa] 250 215
Safety factor 43.55 30.58
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Fig. 7 The first mode shape
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Table 3 Result of frequency analysis

Modal Modal
number number
1 11.8901 6

2 21.8741 7
3 23.7834 8
4 26.5476 9
5 27.6431 10

Frequency [Hz] Frequency [Hz]

32.2261
35.3912
36.7859
39.2242
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Fig. 8 A plastic mold tray inserting machine
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