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Development of Automatic Packing System of One Station for Fasteners(I):
Optimization Design of Packing Mechanism

Yong-Seok Kim*, Chan-Se Jeong', Soon-Young Yang

Abstract

In this paper, we proposed an automatic packing mechanism of one station concept for fastener objects where the continuous
work 1s performed in a finite space. The proposed packing mechanism is composed of supporting frame, feeding supply,
air shower device, clamping/opening device, batch charging device, sealing/cutting device and supply adjusting device. And,
these mechanisms have been modularized through mechanical, dynamical, structural and fluid optimized design using the
SMO(SimDesigner Motion) analysis module. Also, the virtual prototype was carried out using the 3-D CAD program. The
packing process is consisted performed in the order of feeding, clamping, bottom sealing, cutting, opening, object charging,
closing and the upper sealing. And the time of these cycles were designed to be completed in 15-20 seconds. This packing
mechanism will be created as a prototype in the near future. In addition, it will be applied to the production scenes after

going through a field test for the validation of performance.
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Table 1 Specification for concept design of packing
mechanism

Items Specification

Packing object fasteners and piece parts etc.

thermal bonding method of folded
vinyl of 2 side

Packing method

Packing process one station vertical process

PE film of tube type

Packing material

Sealing method
Cutting method

thermal bonding by heater bar

cutter of saw teeth type

Charging method batch charge after calculation

Packing material feeding | roller feeding by roller friction and

method encoder measurement
Packing material feeding . . . o
. air curtam using air jet mean
guide method

Packing bags forming
method

link mechanism with spur gear and
clamping device

Mechanism control pneumatic control system

Packing box supply |box magazine and conveyor system
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Fig. 2 Compesition and CAD model of clamping and epening-
closing mechanism
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Fig. 3 Mechanism simulation of clamping and opening-closing
device
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Fig. 4 Composition and CAD model of clamp mechanism
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Fig. 6 Mechanism simulation of sealing and cutting device
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Fig. 10 CFD analysis result of slot type nozzle
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Fig. 11 CFD analysis result of multi-hole array type nozzle
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Fig. 12 Composition and CAD model of batch charging
mechanism

Angle {deg)

-100
08 10 1.5 20
Tims {sec)

Fig. 13 Mechanism simulation of batch supplying device
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Table 2 Analysis parameters
Parameters Value
Material Steel
Young’s modulus 200 GPa
Poisson’s ratio 0.266
Density 7860kg/m’
Coefficient of thermal expansion 1.17x10° mm/°K
Yield strength 250MPa
Load 5,000N / 2,000N

von Mises stress (nodal values).1
N_m2
7.68e+007
6.91e+007
6.14e+007
5.37e+007
4.61e+007
3.84e+007

3.07e+007

On Boundary

2.3e+007
1.54e+007
7.682+006

2.62e-012

Fig. 16 Von Mises stress of analysis result
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Fig. 18 Virtual prototyping of packing machine
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