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Abstract: Thin plastic bags are common in Vietnam's swemsdsfeod stores. Currently, due to the need to pvesdried
goods, the majority of these items will be stonedtuilly sealed plastic bags. In order to improvekage efficiency,
design, and eliminate packaging errors, a completatomatic packaging machine is required to assafety and
cleanliness, enhance performance, and enhancedtieetics of packaging designs. The study provédeadpproach for
designing a prototype of plastic bag product patigadJse the SolidWorks to design, analyse, arettehaterials based
on machine concept. Then, an electrical and pnecsgtem was constructed, followed by the fabidcaaind testing
of a prototype to demonstrate the validity of thedel

1 Introduction weighing, measuring, and automatically closing wtia
Thin plastic bags are common in Vietnam's sweats afighest degree of precision [11,12].
food stores [1,2]. Currently, due to the need tesprve Bring efficiency to production and complete

dried goods, the majority of these items will berstl in  Packaging. Human effort is used to replace manalyzt
fully sealed plastic bags [3,4]. In order to impeqpackage Packing with packaging machines. The packing ofdfoo
efficiency, design, and eliminate packaging erraas, and_ other items is facilitated a_nd acc_eleratedrbmmtlon
completely automatic packaging machine is requteed assistance. Currently, all industrial and agricaltu
assure safety and cleanliness, enhance performande, products are packed. In addition to preservinggtheds,
enhance the aesthetics of packaging designs [6t63 the packaging must also represent the brand ancmire
topic combines numerous needs for an automatedrgpckcounterfeiting.

system. The packing machines function preciselyftlgw

and in the correct quantity and volume. Consequentl2.2 Working principle

decreasing the loss of raw materials, thereby niknig Figure 1 shown the preliminary design of the maghin
expenses. Packaging machines have been in Vietraan f The two most important parts of the machine aretaioer
very long time; the majority of them are very adseah (3), welding rod (6). Hydraulic cylinders faciliatachine
foreign machines; however, the cost of acquisitioripotion, The mechanism operates in stages: (1§ thie
maintenance, and operation is considerable [7,8gnfE Start button on the cylinder (2) to release it, @)dictivate
day, the demand for packing dried goods for distiim  the suction. Suction head sucking bag while cylin@
on the market grows. The primary objective of thelgis continues. The slider (1) transports the mounted
to design a product packaging machine system.zisigi mechanism into the weighing and packaging arean@s
Solidworks software to design, test, and pick malefor (2) emerges, switches to the opposite side suctiod,
details based on machine design theory, then, a Pl€turns. The bag's mouth has been opened. Thessilo
system is selected for machine operation desigh0]9, unlocked by cylinder (3), the material is dischalgeo the
This machine was designed to increase worker ptaityc  bag, and the weight is measured by cylinder (7)ekVh

and enhance job efficiency. sufficient weight has been measured, cylinder (B8%es
the silo discharge door. As the second cylinder (2)
2 Methodology emerges, compress the bag's mouth. The extracfion o

21 Plastic packaging machine overview cylinder (5) brings the welding mechanism intophaeking

Product packaging machine refers to a packagirgea' Welding commepces_after the clamping Cy“'@”
machine that is automatic in the production praces§i@mPs two rods (6) with wire attached. At the dosion

automatically packing, automatically measuring®’ the welding process, cylinder (4) releases tiaenp,

cylinder (5) returns the mechanism to its origipasition,
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and cylinder (6) closes the two suction valves. dimder 4 | Suction pressure < -0.03 Mpa
(2) and slider 1 return to their initial positions. 5 | Bag sizi 3x4 cn

6 | Mass produc 0-1Kg

7 | Toleranc 0-1Granr

2.4  Mechanical frame of machine

A machine frame must be robust and simple to attach
and fasten with other components. Regarding beaiing
must be robust and rigid enough to support the hte§
other details, primarily bending. Table 2 shown the
mechanical properties of the 6063S aluminum emplaye
this study. The frame is constructed using aluminum
shapes as shown in the Figure 2.

Table 2 Material properties of frame
Mass Poisson’s | Tensile Yield
Density Ratic Strengtl Strengtl
2700 0.33 90 Mpa 50 Mpa
kg/m?

Figure 1 Overview of the packaging machine

2.3 System requirement

Table 1 summarizes the values used in the currerit w
based on actual packaging requirements in Vietname
manufacturing facilities for bags of dimension 3xith a
maximum weight of 1 kilogram.

Table 1 System requirements Figure 2 Shaped aluminium dimension
Paramete| Requiremen
1 | Execution time of each< 60 second Other machine elements attached to the frame are
cycle estimated to weigh 5 kg. Figure 3 displays theltesi a
2 | Execution time for each< 20 second strength test performed on the frame using thew®oki
stey software. After ensuring the frame's durabilitpratotype
3 | Time dela <100 m is built.

Ra

Figure 3 Frame of machine

2.5 Design electrical system statistics and system error reports are also disglarhe
As seen in Figure 4, the system employs a Mitsubismonitor clearly displays the current program stepC
FX1N-60MR PLC with 36 Digital inputs and 24 Digital error reporting, and output data. The test scregmans
outputs; the PLC's power supply can be set teylinder control buttons that display the operatiostate
either220V.AC or 24V DC. Group of nine pneumaticf the cylinder.
valves DV3220 with DR100-5 suction wire were used.
Figure 5 shown the Display interface, the conteigd
mimics that of an external hardware controller. gitit
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Figure 5 Display interface

3 Reaultsand discussion

Figure 6 A prototype of machine

The structure satisfies safety requirements and doe
vibrate or deform during operation. With the PLC
controller, the system operates smoothly in terfis o
operating modes, indicator signals, and safety
requirements.

UL CONE THIET

gsf 31.52 Gram

Figure 7 Load cell and Suction pressure test

The Figure 8 shown the load cell and suction pressu
test. The weighing model functions precisely, thereis
within the acceptable range, and the signal is &etie
PLC correctly. The Scada monitor screen functions
properly, has the ability to issue control commaasdsf
they were genuine external physical keys, the s{egtep
monitoring interface is clearly displayed, and esgstem

~ Figure 6 depicts the construction of a basielement's function can be tested an error message i
inexpensive prototype for system testing, with congnts  displayed when the period of each step exceedsetiine
and the PLC error.

made from readily available materials.

Figure 8 Experimental test
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