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Development of Automatic Packing System of One Station for Fasteners(1l) :
Packing System Manufacture and Performance Test

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

Abstract

In general, the purpose of packaging fasteners is a series of management activities to maintain the condition at the time
of production until they get delivered to the end user. An automatic packing system for fasteners is consisted of bucket
conveyor, slide feeder, vision inspection system, box-magazine conveyor system and automatic packing machine. Also, the
automatic packing machine is consisted of six modules including charging device, clamping/opening device, sealing/cutting
device, feeding/air-shower device, supplying/adjusting device and device frame, etc. In this paper, we proposed an automatic
packing mechanism of the one station concept for packing work of fastener objects where the continuous batch work is
performed in a finite space. The proposed one-station packing mechanism has been optimized through mechanical, dynamical,
structural and fluid analyses. And it had been manufactured as the prototype of automatic packing machine. The field test
for validation of performance was performed directly at the production line of bolt and screw. In the field test, this packing
machine showed an efficiency of about 4.5 times the manual operation. It also showed 30% reduction in the consumption

of packing materials compared to the manual operation. This automatic packing machine for fastener objects will be
commercialized soon.
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Fig. 3 Composition of packing mechanism modules

Fig. 4 Virtual prototype of automatic packing machine
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Fig. 5 Working process of packing machine
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Fig. 6 Time schedule chart of packing machine

Table 1 Set time of packing control system

Ttems Time(sec) Remark

Sealing pressure time of

22 ) )
bottom sealing device

Bottom heater On time

Top heater On time L4 Sealing pressure time of top

sealing device

. . Feedi ly time of
Bag feeding On time 5 eeding SUpply e o

packing-bag
Bottom heater Off 5 Interval time of bottom
time re-sealing
Top heater Off time 5 Interval time of top re-sealing
. . Suction ti f packing-b
Opening vacuum time 12 uehen 1me? packing-bag by
suction pad
Air-shower time 55 Auxiliary _functism time in open
of packing-bag
Low speed time of p Required time for packing-bag
opening device opening
Box waiting fime 0.5 Interval time after charging

before the box upward
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Fig. 7 Chamacteristic of packing machine prototype(1) Fig. 10 Photograph of autematic packing result

Table 3 Results data of packing capacity test

Test
items

Packing | 21 [ 20122119 | 20|21 | 19|21 |20 19
capacity
(sec/pack) 20.2(sec/pack)

Packing | os419.012|8998|9.010]8.996|8.995 |9.019 | 8992|9617 8,097

accuracy
(g/pack) 9,012(g/pack) [standard: 9,025 g/pack]
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Fig. 8 Characteristic of packing machine prototype(2) L waulo
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