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Abstract. Pressing system in drinking water in the form of glass is mostly completly in all
scale production. Almost all companies large or small use this tool in its packaging. There is
often a decline in the quality of bottled water caused by peeling off the lid on the package.
Peeling off the lid of bottled water is caused by the pressing process when drinking water
production does not match the glass material and the temperature of the pressing device. The
thickness and temperature of the pressing tool as an indicator or input in obtaining pressure
output (pressing) for the quality of drinking water packaging results. Therefore this study will
discuss the design of control systems in the process of pressing bottled drinking water. input
adalah ketebalan bahan kaca dan suhu pada proses pers. The system will be controlled using
the fuzzy logic control method to obtain the value of the pressure at the system output.

Keyword :Pressing System, Quality of Bottle, Fuzzy Logic, Pressure.

1. Introduction

Bottled drinking water is water that is packaged using technology to maintain the quality of
water in a glass. The use of glass as a container for drinking water is important in terms of maintaining
water quality when consumed or in a storage room™. The good quality of packaging in bottled
drinking water depends on the quality of the ingredients and the pressing process at the company or
production sitel.

Some problems that occur due to the process of pressing that is not in accordance with good
packaging standards including plastic caps on the packaging often peeling®?. Decreasing water quality
because the pressing process does not pay attention to the thickness of the material and the pressing
temperature so that the packaging is not perfect’”. The pressing process requires an ideal
temperature®®.

Some research related to the process of pressing the packaging of drinking water only discusses
the function of the tool and the use of the tool in the pressing modification. Not many researchers pay
attention to the thickness of the material and the ideal temperature in the drinking water packaging
presst®. In this study the focal point of the study is to make a simulation of fuzzy logic control with
input thickness of the material and the temperature of the pressing device. Armed with these two
inputs, the output value in the form of pressure will be obtained. Output pressure is expected to be the
solution to the problems with drinking water packaging.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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2. Methods

Pressing simulation of drinking water packaging is done using the Matlab application. In this
case consists of two inputs in the form of thickness of the glass material and the temperature of the
pressing tool. Utilization of two inputs will control the output in the form of pressure applied to the
packaging process. In this determination the control method used is fuzzy logic control. Fuzzy logic
control design can be seen in Figure 1.
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Figure 1. Fuzzy Pressing System Design

Fuzzy logic control in this system uses the Mamdani concept. The fuzzy provisions in this research are

as follows.

a. Inputs on glass thickness range from 0 - 2.5 mm with membership functions are very thin, thin,
normal, thick and very thick.

Sangat,ipis Tipis Mormai Tebal Sangat ebal

b | | 1

Figure 2. Membership Function Thickness L

b. The input temperature of the pressing device ranges from 0-100 °C with the categories Cold (50 —
60 °C), Normal (50 — 70 °C), Hot (60 — 80 °C), Medium Hot (70 — 90 °C) and Very Hot (80 — 100
°C).
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Dingin Mormal Panas Panas edang Sangat anas




Workshop on Environmental Science, Society, and Technology (WESTECH 2020)

IOP Publishing

IOP Conf. Series: Materials Science and Engineering 1125 (2021) 012057 doi:10.1088/1757-899X/1125/1/012057

Figure 3. Temperature Membership function

Fuzzy rules are obtained based on thickness and temperature input consisting of 25 rules. These rules

are shown in the form of a fuzzy rule base. The following fuzzy rule base on this system:

=

. If (Ketebalan is 5T) and (Suhu is Dingin) then (Tekanan is Sedang) (1)

2. If (Ketebalan is 5T} and (Suhu is Normal) then (Tekanan is Normal) (1)

. If (Ketebalan is ST) and (Suhu is Panas) then (Tekanan ig Kecil) (1)

. If (Ketebalan is ST) and (Suhu is Panas_Sedang) then (Tekanan is Kecil) (1)

. If (Ketebalan is 5T) and (Suhu is Sangat_Panas) then (Tekanan is Sangat_Kecil) (1)
. If (Ketebalan is T) and (Suhu is Dingin) then (Tekanan iz Sedang) (1)

. If (Ketebalan is T) and (Suhu is Normal) then (Tekanan iz Sedang) (1)

. If (Ketebalan is T) and (Suhu is Panag) then (Tekanan is Kecil) (1)

. If (Ketebalan is T) and (Suhu is Panas_Sedang) then (Tekanan is Sangat_Kecil) (1)

. If (Ketebalan is T) and (Suhu is Sangat_Panas) then (Tekanan is Sangat_Kecil) (1)
. If (Ketebalan iz N} and (Suhu is Dingin} then (Tekanan iz Tinggi) (1)

If (Ketebalan is N} and (Suhu is Normaly then (Tekanan iz Sedang) (1)

. If (Ketebalan iz N} and (Suhu is Panas) then (Tekanan is Normal) (1)

If (Ketebalan is N} and (Suhu is Panas_Sedang) then (Tekanan is Kecily (1)

. If (Ketebalan iz N} and (Suhu is Sangat_Panas) then (Tekanan iz Sangat_Kecil) (1)

If (Ketebalan is Tk} and (Suhu is Dingin} then (Tekanan is Tinggi) (1)

. If (Ketebalan is Tb) and (Suhu is Mormal) then (Tekanan is Tinggi) (1)

. If (Ketebalan is Tb) and (Suhu is Panas) then (Tekanan is Sedang) (1)

. If (Ketebalan iz Tb) and (Suhu is Panas_Sedang) then (Tekanan is Sedang) (1)

. If (Ketebalan is Tk) and (Suhu is Sangat_Panas) then (Tekanan is Mormal) (1)

. If (Ketebalan is 5Tb) and (Suhu is Dingin} then (Tekanan is Tinggi) (1}

. If (Ketebalan iz STb) and (Suhu is Mermal) then (Tekanan is Tinggi) (1}

. If (Ketebalan is STb) and (Suhu is Panas) then (Tekanan is Tinggi) (1}

. If (Ketebalan is STb) and (Suhu is Panas_5Sedang) then (Tekanan iz Sedang) (1)

. If (Ketebalan is STk and (Suhu is Sanoat Panas) then iTekanan is Sedanad 1}

Figure 4. Rule Base Fuzzy System

c. Output in the form of pressure with a membership function is very small, small, normal, medium
and high. _ _
T T T T T T T T
Sangat, ecil Kecil Normal Sedang Tinggi
1

T 1 | | |
output variable "Tekanan™

Figure 5. Membership function output

3. Results and Discussion

This research was conducted to obtain simulation results in the form of a drinking water packaging
press system. The results of the simulation will be the basis for the application of production in the
company's machinery or home water packaging industry. The scenario of simulation testing is carried
out on two grounds. First the disturbance is given to the size of the thickness of the glass. Both
disturbances are given at the pressing temperature. Both of these scenarios will display control results
in the form of a large amount of pressure in the packaging process. Figure 6 shows the effect on the
pressure generated in the pressing process. When the temperature gets higher, the pressure applied to

the tool also gets smaller. In this case the lowest temperature on the press is 50 °C.
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Figure 6. Effect of temperature on pressure

Figure 7 shows the result that the thicker the glass used in packaging, the greater the pressure applied
to the packaging process. If you look at the graph between the influence of temperature and thickness
is inversely proportional because the two variables are different, but when they are correlated it will
produce an ideal pressure for the pressing process in packaging. The ideal conditions of pressure
applied to the process are shown in Figure 8.

Tekanan

(1] 0.5 1 15 2 25
Ketebalan

Figure 7. Effect of thickness on pressure
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Figure 8. Result of Simulation

4. Conclusion

From the results of this study it can be concluded that the process of pressing the packaging of
drinking water by two indicators, namely the temperature and thickness of the container. The
maximum pressure given from the results of this simulation is 90 bar with respect to the thickness and
temperature input values. This simulation method can be applied in the process of pressing the
packaging of drinking water.

Reference

[1]
(2]
[3]
[4]
(5]
6]

[7]
(8]

(9]

[10]
[11]

[12]

Azizurrahman Hazmi 2017, "Design and Build of Used Drink Cans Press Machines". Padang
State Polytechnic.

Nabila, = Haura. 2011. Cup Sealer Cup Cover Machine. (on line).
(https://mhs.blog.ui.ac.id/haura.nabila/cupsealer-machine-closing-cup.html).  accessed  April
2020.

Barber, Anthony., Pneumatic Handbook edition

Krist, Thomas., Pneumatic Basics, Austria, Erlangga, Jakarta, 1993.

Esposito, Anthony., Fluid Power with Application, sixth edition, Prentice Hall International
Inc., New Jersey, 2003.

Ogata, Katsuhiko. 1997. Automatic Control Techniques, Volume 1 & Volume 2-Second
Edition. Erlangga: Jakarta. Sukitaka, Dian. 2012. Definition of Pressure in Physics.

S.R. Majumdar; Pneumatic System - Principle and Maintenance; Jakarta 1995

Team. 2011. Understanding Heat, Sensible Heat and Latent Heat, (Online). Warring, R.H;
Pneumatic HandBook; Trade and Technical Press Ltd; England; 1982.

Jain, M., Madeira, A., & Martins, M. A. (2020). A Fuzzy Modal Logic for Fuzzy Transition
Systems.  Electronic Notes in  Theoretical Computer Science, 348, 85-103.
d0i:10.1016/j.entcs.2020.02.006

K Avrachenkov and Elie Sanchez. Fuzzy markov chains and decision-making. Fuzzy
Optimization and Decision Making, 1:143—159, 2002.

Patrick Blackburn, Maarten de Rijke, and Yde Venema. Modal Logic. Number 53 in Cambridge
Tracts in Theoretical Computer Science. Cambridge University Press, 2001.

F’elix Bou, Francesc Esteva, Lluis Godo, and Ricardo Oscar Rodriguez. Characterizing fuzzy
modal semantics by fuzzy multimodal systems with crisp accessibility relations. In Jo™ao Paulo
Carvalho, Didier Dubois, Uzay Kaymak, and Jo“ao Miguel da Costa Sousa, editors, Proceedings
of the Joint 2009 International Fuzzy Systems Association World Congress and 2009 European



Workshop on Environmental Science, Society, and Technology (WESTECH 2020) IOP Publishing

IOP Conf. Series: Materials Science and Engineering 1125 (2021) 012057 doi:10.1088/1757-899X/1125/1/012057

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Society of Fuzzy Logic and Technology Conference, Lisbon, Portugal, July 20-24, 2009, pages
1541-1546, 2009.

F’elix Bou, Francesc Esteva, Lluis Godo, and Ricardo Oscar Rodr'iguez. On the minimum
many-valued modal logic over a finite residuated lattice. J. Log. Comput., 21(5):739-790, 2011.
Y. Cao, S. X. Sun, H. Wang, and G. Chen. A behavioral distance for fuzzy-transition systems.
IEEE Transactions on Fuzzy Systems, 21(4):735-747, 2013.

Yongzhi Cao, Guoqing Chen, and Etienne E. Kerre. Bisimulations for fuzzy-transition systems.
IEEE T. Fuzzy Systems, 19(3):540-552, 2011. [7] Miroslav Ciri’c, Jelena Ignjatovi” ~ ¢, Nada
Damljanovi’c, and M

Deich, T., Hahn, S. L., Both, S., Birke, K. P., & Bund, A. (2020). Validation of an actively-
controlled pneumatic press to simulate automotive module stiffness for mechanically
representative lithium-ion cell aging. Journal of Energy Storage, 28, 101192.
doi:10.1016/j.est.2020.101192

J. Cannarella, C.B. Arnold, J. Electrochem. Soc. 162 (2015) A1365-A1373, https:/
doi.org/10.1149/2.1051507jes.

P. Kubiak, Z. Cen, C.M. Loépez, 1. Belharouak, J. Power Sour. 372 (2017) 16-23,
https://doi.org/10.1016/j.jpowsour.2017.10.063.

D. Sauerteig, Implementation and Parametrization of a Physical Simulation Model of a Lithium-
Ion Cell for Analysis of Electromechanical Interactions (Doctoral Dissertation), Technische
Universitit Ilmenau, 2018.

S. Mohan, Y. Kim, J.B. Siegel, N.A. Samad, A.G. Stefanopoulou, J. Electrochem. Soc. 161
(2014) A2222—-A2231, https://doi.org/10.1149/2.0841414jes.

C. Kupper, B. WeiBhar, S. RiBmann, W.G. Bessler, J. Electrochem. Soc. 165 (2018)



