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The Indonesian Consortium of Mechanical Engineering Higher Education 

FOREWORD 

 

The Indonesian Consortium of Mechanical Engineering Higher Education 

(BKS-TM Indonesia) organises a scientific meeting called The 

International Symposium on Advances and Innovation Mechanical 

Engineering (ISAIME) every year. The 4th ISAIME 2023 was held on 

October 5, 2023, by the Mechanical Engineering Study Program, Faculty 

of Engineering, University of Pasundan Bandung, with the theme 

“Improving Mechanical Engineering Human Resources and Technology 

Capabilities for Facing the Challenge of Industry 4.0”. 

The 4th ISAIME 2023 activity has displayed all the potential and progress 

in the industrial/business community and the mechanical engineering field, including mechanical 

application design, energy conversion, manufacturing process, materials engineering, and mechanical 

engineering education. All potentials displayed in the field of mechanical engineering must be a vehicle 

for the development of science and technology with an environmental perspective and the development 

of human resources. On this occasion, two keynote papers from the University of Technology Sydney 

and Université de Franche Comté, France, and 75 papers were divided into four group areas: mechanical 

application design, energy conversion, manufacturing processes, and materials engineering.  

The holding of The 4th ISAIME 2023 event is inseparable from the sponsorship support from companies 

and agencies that have been established, for which we would like to express our most profound 

appreciation. Likewise, to all parties who have provided assistance and participation, including the paper's 

authors, which is a networking asset for all of us. Hopefully this meeting can continue with real work for 

advancing science and technology with an environmental perspective and developing human resources 

in mechanical engineering. 

 

Depok, December 27 2024 

Sekretarus Jenderal BKS-TM Indonesia 

 

 

Prof. Dr. Ir. Ario Sunar Baskoro, S.T., M.T., M.Eng 
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Enhancing Fuel Economy Standards and Labels for Sustainable  

Road Transport 

 
T M Indra MAHLIA  

 

Distinguished Professor 

Centre for Green Technology, School of Civil and Environmental Engineering, Faculty of Engineering and In-

formation Technology University of Technology Sydney, NSW 2007, Australia 
 

Adjunct Professor 

Department of Mechanical Engineering, 

University of Indonesia, Depok, Indonesia 
 

Abstract 

With a particular emphasis on motor vehicles, road transport has emerged as a dominant 

contributor to escalating energy consumption and the alarming rise in harmful emissions. Motor 

vehicles stand at the forefront as the primary energy consumers within the transportation sector. 

Addressing this challenge necessitates a comprehensive approach, with policymakers actively 

considering implementing and enhancing fuel economy standards and labels for motor vehicles. 

This presentation presents a critical perspective on the pivotal role of developing and refining 

fuel economy standards and labeling protocols to curtail energy consumption in the 

transportation sector. A fundamental step in this direction is establishing a robust test procedure 

for evaluating the energy performance of vehicles. This test procedure, comprising a 

meticulously defined series of laboratory tests, is the technical foundation upon which all 

related programs are built. This presentation explores existing fuel economy testing procedures, 

standards, labels, and incentive programs globally. It offers insights into international best 

practices and underscores the need for continual improvement in these standards. Furthermore, 

it delves into the prospect of elevating the standards for countries that have already embraced 

such programs, aiming to foster a sustainable and eco-friendly future for road transport. 
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The role of composites in the energy transition:  

the example of hydrogen energy storage 

 

Dominique PERREUX 

Université de Franche Comté, FEMTO-ST/DMA, 

24 Rue de l’Epitaphe, 25000 Besançon, France 

 

Abstract 

We are living in a special moment in human evolution. Our industrial civilization has produced 

greenhouse gases for many years, and today we are facing a global challenge to change our 

methods of energy production to continue to progress but to decarbonize our lives. This energy 

transition leads to specific needs in terms of materials. In this presentation, we show the place 

that composite materials could take. First, we will discuss the global context of energy. Then, 

we will show where composite materials can be used and in what proportions for producing 

renewable or non-renewable energy. The case of electricity production by renewable primary 

energy is particular in that, in most cases, this production is intermittent. It is therefore neces-

sary to supplement this production with a means of storage to meet the needs, which are variable 

but continuous. In the last part of the presentation, we focus on Hydrogen energy. Indeed, Hy-

drogen is a way to store electricity and then can solve intermittent energy production. Hydrogen 

storage is a challenge for developing this energy vector, and for the storage, we will show that 

composite materials seem inescapable. Finally, we will conclude this presentation by discussing 

the new developments of hydrogen aircraft, showing the issue of hydrogen storage in this in-

dustrial sector. 
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The Aryaduta Hotel, Jalan Sumatera No. 51 Bandung, Indonesia 

 

 

  

Time Description Action

07:30 - 08:00 Registration MC

Opening MC

Indonesia Raya's Song MC

Speech by chair of ISAIME and SNTTM MC

Speech by chair general secretary of BKS-TM Indonesia MC

Speech by dean of Engineering Faculty Unpas MC

Speech and opening the event by Rektor of Unpas MC

Do'a MC

Entic dance MC

Keynote speech Prof Indra Mahlia (University of Technology Sydney) MC

Keynote speech Prof Dominique (University of French Comte) MC

09:30 - 10:00 Coffee break Committee

10:00 - 12:00 PARALLEL SESSION 1 Moderator

12:00 - 13:00 Break and ishoma Committee

13:00 - 16:00 PARALLEL SESSION 2 Moderator

16:00 - 16:30 Break and ishoma Committee

16:30 - 18:00 PARALLEL SESSION 3 Moderator

08:00 - 09:30
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Topic Papers 

Topic Papers 

Advanced Material 18 

Design and Applied Mechanics 18 

Energy 25 

Manufacture 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 011001

IOP Publishing
doi:10.1088/1742-6596/2972/1/011001

7

Author list 

No. First author-name First author email Topic 

1 Achmad Yahya Teguh Panuju achmad.yahya@eng.unila.ac.id Design and Applied Mechanics 

2 Ade Bagdja bagdja.ade@unpas.ac.id Manufacture 

3 Adjar Pratoto adjar.pratoto@eng.unand.ac.id Energy 

4 Agung Setyo Darmawan agung.darmawan@ums.ac.id Advanced Material 

5 Ahmad Indra Siswantara a_indra@eng.ui.ac.id Energy 

6 Ahmad Kholil ahmadkholil@unj.ac.id Manufacture 

7 Almira Citra Amelia alcita0591@gmail.com Energy 

8 Amrizal Amrizal amrizal@eng.unila.ac.id Energy 

9 Andi Amijoyo Mochtar andijoyo@unhas.ac.id Design and Applied Mechanics 

10 Andi Idhil Ismail a.idhil@lecturer.itk.ac.id Advanced Material 

11 Annisa Ariesta annisaaries18@gmail.com Advanced Material 

12 Ardiyansyah Yatim ardiyansyah@ui.ac.id Energy 

13 Asep Indra Komara asep.indra@polman-bandung.ac.id Manufacture 

14 Dedikarni Panuh dedikarni@eng.uir.ac.id Advanced Material 

15 Eko Prasetyo eko170424@gmail.com Manufacture 

16 Farid Abdillah 13117012@mahasiswa.itb.ac.id Energy 

17 Farid Rizayana farid@unpas.ac.id Design and Applied Mechanics 

18 Firman Juangsa firman.juangsa@ftmd.itb.ac.id Energy 

19 Gatot Prayogo gatot@eng.ui.ac.id Design and Applied Mechanics 

20 Gunawarman gwarman66@gmail.com Advanced Material 

21 Hakam Muzakki hakam.muzakki@trunojoyo.ac.id Design and Applied Mechanics 

22 Harsa Dhani harsaabe@gmail.com Design and Applied Mechanics 

23 Hendri Nurdin hens2tm@ft.unp.ac.id Advanced Material 

24 Hery Sonawan hsonawan@gmail.com Manufacture 

25 I Gede Sattvika Satya Dharma gedesattvika@gmail.com Design and Applied Mechanics 

26 I Gusti Ketut Puja ketut@usd.ac.id Advanced Material 

27 I Kadek Ervan Hadi Wiryanta ervanhw@pnb.ac.id Advanced Material 

28 IDG Agus Tri Putra dewagedeagustriputra@pnb.ac.id Design and Applied Mechanics 

29 Illa Rizianiza illa.rizianiza@ui.ac.id Energy 

30 Imam Basori basori.unj@gmail.com Advanced Material 

31 Indah Ayu Pertiwi indah.212110101013@mhs.unimal.ac.id Energy 

32 Irwansyah Irwansyah irwansyah@utu.ac.id Manufacture 

33 Jalaluddin Haddada jalaluddin_had@yahoo.com Energy 

34 Kacuk Nugroho cikal.mech@gmail.com Design and Applied Mechanics 

35 Khamdi Mubarok khamdi.mubarok@trunojoyo.ac.id Manufacture 

36 Lovely Son lovelyson@eng.unand.ac.id Design and Applied Mechanics 

37 Mahrus Umami mahrus.umami@trunojoyo.ac.id Energy 

38 Meifal Rusli meifal@eng.unand.ac.id Advanced Material 

39 Mirza Pramudia pramudiamirza@trunojoyo.ac.id Advanced Material 

40 Mochamad Ghani Hanif Suryaningrat ghanihanif@gmail.com Energy 

41 Mohamad Zaenudin mzaenudin@jgu.ac.id Advanced Material 

42 Mohammad Azwar Amat azwar.amat@gmail.com Manufacture 



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 011001

IOP Publishing
doi:10.1088/1742-6596/2972/1/011001

8

No. First author-name First author email Topic 

43 Mohammad Soultan Aliefiansyah mohammadsoultan23@gmail.com Energy 

44 Muhammad Arif Budiyanto arif@eng.ui.ac.id Energy 

45 Muhammad Dzulfikar dzulfikar@unwahas.ac.id Design and Applied Mechanics 

46 Muhammad Marsudi mmarsudi@uniska-bjm.ac.id Manufacture 

47 Muhammad Rizky Ananda rizkylogia@gmail.com Manufacture 

48 Nasril Nasril nasr002@brin.go.id Manufacture 

49 Nur Rochman Budiyanto nurrochmanbudiyanto1999@mail.ugm.ac.id Energy 

50 Oknovia Susanti oknovia.s@eng.unand.ac.id Advanced Material 

51 Pricylia Valentina pric001@brin.go.id Design and Applied Mechanics 

52 Pryawrata Putera Moniaga pryamoniaga@gmail.com Energy 

53 Rachmad Hartono rachmat_hartono@unpas.ac.id Manufacture 

54 Reza Setiawan reza.setiawan@ft.unsika.ac.id Energy 

55 Rico Aditia Prahmana rico.aditia@ms.itera.ac.id Energy 

56 Rikko Putra Youlia rikkoputra@mail.nwpu.edu.cn Manufacture 

57 Rivaldo Robert rivaldoanderson269@gmail.com Design and Applied Mechanics 

58 Rustan Tarakka rustan_tarakka@yahoo.com Energy 

59 Ryan Oktaviandi ryanoktaviandi@mail.ugm.ac.id Energy 

60 Sabarullah sabar.212110101008@mhs.unimal.ac.id Design and Applied Mechanics 

61 Sally Cahyati sally@trisakti.ac.id Energy 

62 Shaffira Adelina Aristiana shaffiraaristiana309g@gmail.com Energy 

63 Shirley Savetlana shirley.savetlana@eng.unila.ac.id Advanced Material 

64 Sunandi Kharisma sunandikhar494@gmail.com Energy 

65 Teguh Prasetyo  teguh.prassetyo@trunojoyo.ac.id Manufacture 

66 Tono Sukarnoto tsukarnoto@trisakti.ac.id Design and Applied Mechanics 

67 Toto Supriyono toto_supriyono@yahoo.com Energy 

68 V Naubnome viktornaubnome@students.undip.ac.id Advanced Material 

69 Wahyono Suprapto wahyos@ub.ac.id Advanced Material 

70 Wawan Trisnadi Putra wawantrisnadi@umpo.ac.id Advanced Material 

71 Wayan Nata Septiadi wayan.nata@unud.ac.id Energy 

72 Witono Hardi witono@unkhair.ac.id Design and Applied Mechanics 

73 Zuryati Djafar zuryatidjafar@unhas.ac.id Design and Applied Mechanics 

 



Table of contents for issue 1, volume 2972, Journal of Physics: Conference Series

Open all abstracts

Preface

Energy

Volume 2972
2025

Previous issue Next issue

The International Symposium on Advances and Innovation in Mechanical Engineering (ISAIME 2023) 04/10/2023 - 05/10/2023 Bandung, Indonesia

Accepted papers received: 19 February 2025
Published online: 13 March 2025

011001OPEN ACCESS

Foreword
View article PDF

011002OPEN ACCESS

Peer Review Statement
View article PDF

012001OPEN ACCESS

Investigation of temperature distribution in a novel pyrolysis reactor using Computational Fluid Dynamics
Illa Rizianiza, Ahmad Indra Siswantara, Tanwir Ahmad Farhan, Candra Damis Widiawaty and M. Hilman Gumelar Syafei

Journals Books Publishing Support Login

https://iopscience.iop.org/volume/1742-6596/2972
https://iopscience.iop.org/issue/1742-6596/2978/1
https://iopscience.iop.org/issue/1742-6596/2978/1
https://iopscience.iop.org/issue/1742-6596/2975/1
https://iopscience.iop.org/issue/1742-6596/2975/1
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011001/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/011002/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012001
https://iopscience.iop.org/
https://iopscience.iop.org/booklistinfo/home
https://publishingsupport.iopscience.iop.org/


View article PDF

012002OPEN ACCESS

Natural Circulate Flow Rate Comparison using Water and Al O  as Working Fluids Based on Power Control in Medium-scale Passive Cooling
Experimental Facility
Ryan Oktaviandi, Muhamad Rafel, Dwi Yuliaji, Roy Waluyo, Sunandi Karisma, Putut Hery Setiawan, Deendarlianto and Mulya Juarsa

2 3

View article PDF

012003OPEN ACCESS

Thermal Effect on Natural Circulation Flow using Water and Al2O3 Nanofluids Inside Rectangular Loop in Vertical Position
Nur Rochman Budiyanto, Deendarlianto, Ryan Oktaviandi, Dwi Yuliaji, Roy Waluyo, Esa Putra Ariesta Raharjo, Putut Hery Setiawan, Shendy Akbar Maryadi, Muhamad Rafel

and Mulya Juarsa

View article PDF

012004OPEN ACCESS

Analysis of the Application of Combined Flow Controls on Vehicle Models by a Computational Approach
Rustan Tarakka, Nasaruddin Salam, Jalaluddin, Gerard Antonini Duma, Ikhlas Kitta, Kasbawati, Damora Rhakasywi, Muhammad Ihsan Mukrim, Nur Al Faqih Imam Ja’far and

M. Dzulfaqar Syaifullah

View article PDF

012005OPEN ACCESS

Development of a New Model “MAGIC BOILER” for Faster Steam Production: Second-Phase Progress
Shaffira Adelina Aristiana, Ibnu Roihan and Raldi Artono Koestoer

View article PDF

012006OPEN ACCESS

L-Heat Pipe Simulation for Lithium-Ion Electric Vehicle Battery Cooling Systems
Wayan Nata Septiadi, Ketut Astawa, Rolland Pierce Eleazar, Dandi Ramadhani, Nabiel Rafa Angel Bhaswara and Kadek Dananta Jayendra

View article PDF

012007OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012001/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012002/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012003/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012004/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012005/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012006/pdf


Combustion Profile of Bio-pellet Produced from Sawdust Using Wet Torrefaction Method with Various Concentrations of Acetic Acid
Indah Ayu Pertiwi, Muhammad, Abubakar, Adi Setiawan and Rizky Iskandar

View article PDF

012008OPEN ACCESS

Drying Characteristics of Roselle (Hibiscus Sabdariffa) Calyces Under Low-Temperature and – Relative Humidity Atmosphere
Adjar Pratoto, Fajar Putra Harapan Limbong and Endri Yani

View article PDF

012009OPEN ACCESS

Performance study of storage thickness of the flat-plate solar collector
Jalaluddin Haddada, Rustan Tarakka, Muhammad Syahid and IR Muhammad Anis

View article PDF

012010OPEN ACCESS

Computational Fluid Dynamics-based Simulation and Analysis of Air Conditioning System Application in Watercress Mini Plant Factory
Farid Abdillah, Firman Bagja Juangsa, Azaria Haykal Ahmad and Prihadi Setyo Darmanto

View article PDF

012011OPEN ACCESS

Study utilization of circulated Al O -water nanofluid in engine cooling process
Reza Setiawan, Aripin, Agustian Suseno, Vera Pangni Fahriani, Boni Sena, Bobie Suhendra, Iwan Nugraha Gusniar, Rizal Hanifi, Viktor Naubnome, Suciani Rahma Pertiwi et

al

2 3

View article PDF

012012OPEN ACCESS

Identifying the potential of waste cooking oil, waste lubricating oil, and tar as alternative fuel for bioethanol processing stoves
Mahrus Khoirul Umami, Ibnu Irawan, Rullie Annisa and Teguh Prasetyo

View article PDF

012013OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012007/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012008
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012008/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012008/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012009
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012009/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012010
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012010/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012010/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012011
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012011/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012011/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012012
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012012/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012012/pdf


An experimental study on the thermal performance on electronic cooling using BatiX heatsink-PCM
M. Soultan Aliefiansyah, Andhy M. Fathoni, Gerardo Janitra Puriadi Putra and Nandy Putra

View article PDF

012014OPEN ACCESS

Performance study of Photovoltaic/Thermal (PV/T) collector with cross-cut fins
Amrizal, Calvin Andyansa Falah, Amrul, Muhammad Irsyad and Ahmad Yonanda

View article PDF

012015OPEN ACCESS

Energy Audit and Management System for Smart Classroom of Green Design Building
Sally Cahyati, Rosyida Permatasari, Martinus Bambang Susetyarto and Muhammad Alwan Ridhoarto

View article PDF

012016OPEN ACCESS

Analysis of the Effect of Inlet velocity on Pressure drop on Cyclone separator to be used in Pyrolysis system
Ahmad Indra Siswantara, Adi Syuriadi, Ridho Irwansyah, Gun Gun Ramdlan Gunadi, Dianta Mustofa Kamal and Supriyadi

View article PDF

012017OPEN ACCESS

Design of Humidifier Control System for Psychrometric Chamber in the University of Indonesia
Ardiyansyah Yatim, Ridho Irwansyah, Aldi Pradana, Jassim Addi and Aurelie Adam

View article PDF

012018OPEN ACCESS

Optimization Of Angle Deflection on Pelton Turbine Bucket Using CFD
Mochamad Ghani Hanif Suryaningrat and Rosyida Permatasari

View article PDF

012019OPEN ACCESS

Investigation of Operating Temperature as a Key Factor in Determining Photovoltaic Module Cooling Specifications

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012013
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012013/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012013/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012014/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012014/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012015/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012015/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012016
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012016/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012016/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012017/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012017/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012018
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012018/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012018/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012019


Design and Applied Mechanics

Toto Supriyono, Ghazali Omar, Noreffendy Tamaldin, Bambang Ariantara, Mohammad Yamin, Muhammad Rizki Sumartono and Dian Anisa Rokhwah Wati

View article PDF

012020OPEN ACCESS

Impact of Cooler Temperature Variations on Flow Boiling Phenomena in a Natural Circulation Rectangular Loop
Sunandi Kharisma, Dwi Yuliaji, Adhika Enggar Pamungkas, Arif Adtyas Budiman, Muhammad Rafel, Shendy Akbar Maryadi, Ryan Oktaviandi, Nur Rochman Budiyanto,

Putut Hery Setiyawan, Wayan Nata Septiadi et al

View article PDF

012021OPEN ACCESS

Experimental Study of Counter Current Flow Limitation for Water and Air Injection in Cold Conditions Inside a Semi-Spherical Narrow Channel
AC Amelia, Ronald Akbar, Putut Hery Setiawan, Iwan Roswandi, AS. Pamitran and Mulya Juarsa

View article PDF

012022OPEN ACCESS

Reynolds and Grashof Numbers Analysis on Steady State Natural Circulation Flow using FASSIP-02 Large Scale Test Loop
Pryawrata Putera Moniaga, Imansyah Ibnu Hakim, Mulya Juarsa and Putut Hery Setiawan

View article PDF

012023OPEN ACCESS

The Influence of Silicon Dioxide as a Fuel Additive in a Diesel Engine Fuelled by Pure Palm Oil
Rico Aditia Prahmana, Prihadi Setyo Darmanto, Iman Kartolaksono Reksowardojo, Tirto Prakoso and Firman Bagja Juangsa

View article PDF

012024OPEN ACCESS

The Behavior of Thin-walled Aluminum Circular Tube Due to Changes in Ratio of Diameter to Thickness (D/t) Subjected to High-velocity
Impact
Witono Hardi, Kifli Umar and Mohammad Shalahuddin Abdul Aziz

View article PDF

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012019/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012019/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012020
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012020/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012020/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012021
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012021/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012021/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012022
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012022/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012022/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012023
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012023/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012023/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012024
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012024/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012024/pdf


012025OPEN ACCESS

Thin-walled tube load cell for bolt torsion test
Tono Sukarnoto, M. Ihram Maulana, Muhammad Fadhlan, Wahyu Yulia Defi and Stephen Wijaya

View article PDF

012026OPEN ACCESS

Application Hexa-Drone Rice Seed Transporters and Sowers Using Autonomous System
Andi Amijoyo Mochtar, Andi Hasizah, Rahimuddin, Rustan Tarakka, Ilyas Renreng, Salengke, Lukman Kasim, Hadi Ikram Ismail and Irwan

View article PDF

012027OPEN ACCESS

Design for sustainable behaviour effect: Identifying behaviour changes pattern through eco feedback strategy
A Y T Panuju, G S Wahyudi, M T Al Ghazali, Martinus, A Riszal, A Hamni and Y Burhanuddin

View article PDF

012028OPEN ACCESS

Conceptual design of heating power control system for passive cooling system simulation facility using PID control-based LabView
Pricylia Valentina, Adhika Enggar Pamungkas, Iwan Roswandi, Mulya Juarsa, Agus Sunjarianto Pamitran and Ronald Akbar

View article PDF

012029OPEN ACCESS

Reduction of UAV vibration response by addition of T-Spar in wing structure
Lovely Son, Mulyadi Bur, Eka Satria and Wahyu Fadillah Wafid

View article PDF

012030OPEN ACCESS

Design of monitoring and control device for biogas production in a pilot scale anaerobic digester
Muhammad Daud, Sabarullah, Siti Nurjannah, Adi Setiawan, Arnawan Hasibuan, Faisal and Edy Yusuf

View article PDF

012031OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012025
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012025/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012025/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012026
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012026/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012026/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012027
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012027/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012027/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012028
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012028/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012028/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012029
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012029/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012029/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012030
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012030/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012030/pdf


CFD Study of an Electric Ducted Fan Thrust System on Fibonacci Blade
Muhammad Abdul Wahid, Helmy Purwanto, Tabah Priangkoso, Andika Galih Budi Utomo and Muhammad Dzulfikar

View article PDF

012032OPEN ACCESS

Fatigue strength evaluation of pin bolster holder of the straddle type monorail bogie
Gatot Prayogo, Sugiharto and Ahmad Syihan Auzani

View article PDF

012033OPEN ACCESS

Aerodynamic Analysis of Obhi-Mec Unud Bio-Hybrid Electric Vehicle Using Computational Fluid Dynamics
Rivaldo Anderson Robert, Made Sucipta, I Made Widiyarta, Cindy Dwi Meylinda and Betty Florensia Sinaga

View article PDF

012034OPEN ACCESS

Performance Investigation of Water Purification System Assisted by Ultrasonic Vibrating Mesh Atomizer
IDG Agus Tri Putra, Wayan Nata Septiadi, Dewa Ngakan Ketut Putra Negara and Tjokorda Gde Tirta Nindhia

View article PDF

012035OPEN ACCESS

An omni-wheel robot platform prototype for batch soybean handling in a tempeh industry 4.0
H Dhani and K Yudiono

View article PDF

012036OPEN ACCESS

Design and Stress Analysis of Type-Disk Rotary Blades for Portable Cultivator
Farid Rizayana, Fandi Rahmat Ramadhan, Sugiharto, Dedi Lazuardi, Mohammad Reza Hermawan, Jamari and Athanasius P. Bayuseno

View article PDF

012037OPEN ACCESS

Double arrowhead auxetic structure behavior as battery protection under localized impact loading

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012031
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012031/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012031/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012032
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012032/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012032/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012033/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012033/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012034/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012034/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012035
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012035/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012035/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012036
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012036/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012036/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012037


Advanced Material

I G. S. S. Dharma, Y. S. Jatinendra, R. Setiawan and I W. Suweca

View article PDF

012038OPEN ACCESS

Analysis of magnetic flux density distribution in the valve design of Smart Shock Absorber
Kacuk Cikal Nugroho, Ubaidillah, Wibowo and Dimas Wahyu Utomo

View article PDF

012039OPEN ACCESS

Utilization of a Copper Heatsink as an Air Condenser in an Atmospheric Water Generator based on a Thermoelectric Cooler
Zuryati Djafar, Aswin A. Abdullah, Asriadi Sakka, Faisal Mahmuddin, Syerly Klara, Nurlaela Rauf, Mustofa, Khairil Anwar and Wahyu H. Piarah

View article PDF

012040OPEN ACCESS

Software Engineering Development as Stress-Strain Curve Prediction for Testing Results of Different Welded Joints Based on Numerical
Methods
Hakam Muzakki, Mahrus Khoirul Umami and Nur Anisa Putri

View article PDF

012041OPEN ACCESS

Molecular dynamics simulation of mechanical behaviour of Fe-Ni-Cr-Co-Cu high-entropy alloy: compressive and creep properties
M Zaenudin, YKP Saleh, Adhes Gamayel, MN Mohammed and Junaidi Syarif

View article PDF

012042OPEN ACCESS

Engineering hardness and toughness of gray cast iron with the addition of silicon elements
Agung Setyo Darmawan, Agus Yulianto, Bambang Waluyo Febriantoko, Masyrukan, Turnad Lenggo Ginta and Abdul Hamid

View article PDF

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012037/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012037/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012038/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012038/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012039
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012039/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012039/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012040
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012040/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012040/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012041
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012041/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012041/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012042
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012042/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012042/pdf


012043OPEN ACCESS

Effect of nickel solubility in ADC12 melt on its characteristic
Wahyono Soeprapto, Erwin, Sudjito, Yudy Surya Irawan, Asmadi Lubay and I Rasta Satya

View article PDF

012044OPEN ACCESS

Experimental Study of The Acoustic Properties of Waste Tire Rubber and Polyester Composite Panels
Meifal Rusli, M. Arsyad Prasetyo, Hendery Dahlan and Mulyadi Bur

View article PDF

012045OPEN ACCESS

Analysis Of Wood Plastic Composites Between Sea Sengon Wood And Hdpe Plastic For Tensile Tests And Micro Structure Tests
Wawan Trisnadi Putra, Fadelan, Yoyok Winardi and Saiful Bahri Mohamed

View article PDF

012046OPEN ACCESS

Effect of heat treatment on porosity, microstructures, and mechanical properties of silica composite pellets
Dedikarni Panuh, Rieza Zulrian Aldio, Mohd Shahbudin Masdar, Dody Yulianto, Kurnia Hastuti, Azran Mohd Zainoodin and Nik Norziehana Che Isa

View article PDF

012047OPEN ACCESS

The cellulose effect on the tensile properties of pineapple leaf, coconut coir, and banana stem fibers reinforced natural rubber composites
Shirley Savetlana, Harnowo Supriadi, Zulhanif, Muhammad Iqbal and Adi Nugraha

View article PDF

012048OPEN ACCESS

Review of Nano-Composite PCM AlN/EG and Heat Pipe as a Hybrid Battery Thermal Management System
I Kadek Ervan Hadi Wiryanta, Tjokorda Gde Tirta Nindhia, Wayan Nata Septiadi and I Made Joni

View article PDF

012049OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012043
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012043/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012043/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012044
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012044/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012044/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012045
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012045/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012045/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012046
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012046/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012046/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012047
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012047/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012047/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012048
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012048/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012048/pdf


The effect of rake angle and feed rate on the machining process of Ti6Al4V, a study using Finite Element Method
Muaz Arrari, Andi Idhil Ismail and Faisal Manta

View article PDF

012050OPEN ACCESS

The Influence of Sodium Hydroxide (NaOH) Solution Concentration on Tensile Strength of Corn Husk Fiber-Epoxy Resin Composite
Mirza Pramudia, Mahrus Khoirul Umami, Teguh Prasetyo and Fahrur Roziqin

View article PDF

012051OPEN ACCESS

Effect of Cold Rolling and Annealing on Microstructures and Hardness of Cu-32Zn-0.5Al-0.15Mn Alloy
Imam Basori, Mahardika Sandy Ponco, Lukman Fauzi and Yunita Sari

View article PDF

012052OPEN ACCESS

Effect of curing time on the mechanical properties of composite coconut shell charcoal nanocarbon reinforced epoxy
Louis I Made Gunnardi Etsa and I Gusti Ketut Puja

View article PDF

012053OPEN ACCESS

Assisted hydrothermal synthesis of green mussel shell-derived hydroxyapatite for use in filler polymer-based composites
V. Naubnome, A.P. Bayuseno, F. A. Wicaksono, A. Prihanto, V. A. Fardilah, Y. M. Pusparizkita, R. Ismail and J. Jamari

View article PDF

012054OPEN ACCESS

Effect of Sintering Temperature on Adhesion Strength of Hydroxyapatite Coating Layer of Titanium TNTZ Prepared by Dip Coating Method
Gunawarman, Jon Affi, Fakhar Zaky, Devi Chandra, Mitsuo Niinomi and Toshikazu Akahori

View article PDF

012055OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012049
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012049/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012049/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012050
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012050/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012050/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012051
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012051/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012051/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012052/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012052/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012053
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012053/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012053/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012054
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012054/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012054/pdf


Manufacture

Investigation of Natural Fiber on the Mechanical Properties of Composites with are Combination of Aramid and Carbon Fiber as Reinforcement for Body
Armor Applications
Annisa Ariesta, E.I. Bhiftime, Ida Farida, Joni, J.J. Numberi, Obet R. Allo, Enos Tambing, Anang Setiawan, Nadiza Lediwara and W.D. Lestari

View article PDF

012056OPEN ACCESS

Infill Pattern Characteristic of H13 Tool Steel Additive Manufacturing from Printing to Sintering
Ahmad Kholil, Gandjar Kiswanto and Jos Istiyanto

View article PDF

012057OPEN ACCESS

Manufacturing process design for cellular structure used as impact energy absorbers
Asep Indra Komara, Rachman Setiawan and Bagus Budiwantoro

View article PDF

012058OPEN ACCESS

Solid state welding in light structure materials aluminium alloys: A parameter review
Mohammad Azwar Amat, Gandjar Kiswanto, Agung Shamsuddin Saragih, Sugeng Supriadi and Ario Sunar Baskoro

View article PDF

012059OPEN ACCESS

Effect of weaving speed on mechanical properties of stainless steel 316L pipe in orbital gas tungsten arc welding
Eko Prasetyo, Ario Sunar Baskoro and Agus Widyianto

View article PDF

012060OPEN ACCESS

“One Stop Machining” Toward Integrated CNC Machine in Industry 5.0
Ade Bagdja, Dedi Lazuardi, Sugiharto, Muki Satya Permana, Widiyanti Kwintarini and Rachmad Hartono

View article PDF

https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012055
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012055/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012055/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012056
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012056/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012056/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012057
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012057/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012057/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012058
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012058/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012058/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012059
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012059/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012059/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012060
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012060/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012060/pdf


JOURNAL LINKS

Journal home

Journal Scope

Information for organizers

Information for authors

012061OPEN ACCESS

Development of Quality Measurement Tool for Complex Surface Machining Process
Nasril, Albertus Rianto Suryaningrat, Rudias Harmadi, Ahmad Musthofa, Mahfudz Al Huda, Muizuddin Azka and Danny M. Gandana

View article PDF

012062OPEN ACCESS

Study of microstructure and mechanical property of mismatched 2A12 friction stir weld
Rikko Putra Youlia, Lei Wang, Xinhua Zhao and Diah Utami

View article PDF

012063OPEN ACCESS

Optimization of 3D printing process parameters to maximize the mechanical properties of 3D printing products using Taguchi method
Khamdi Mubarok, Nadhir Maulidi and Mahrus Khoirul Umami

View article PDF

012064OPEN ACCESS

Study of Erosion Shield Failure in Powerplant Steam Generator
Hery Sonawan, Mohammad Reza Hermawan and Agung Nugroho

View article PDF

012065OPEN ACCESS

Failure Blanking Result Based on Image Processing Analysis
Teguh Prasetyo, Hakam Muzakki, Rifky Maulana Yusron and Achmad Taufiqurrohman

View article PDF

https://iopscience.iop.org/1742-6596
https://iopscience.iop.org/1742-6596/page/scope
https://publishingsupport.iopscience.iop.org/publishing-support/organisers/
https://publishingsupport.iopscience.iop.org/author-guidelines-for-conference-proceedings/
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012061
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012061/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012061/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012062
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012062/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012062/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012063
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012063/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012063/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012064
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012064/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012064/pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012065
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012065/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2972/1/012065/pdf


Contact us

Reprint services from Curran Associates

https://publishingsupport.iopscience.iop.org/questions/conferences-contact-us/
http://www.proceedings.com/2156.html
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsttt1zfihlEckarUuuAPKMQW3NKIt41MPrDHHa2saOv3mvc202mYzHS-TcoiQM0olk4XifKT3yVfrsQ9m5-MYGFB10cZElOCedOXsOlEFvY7Fz8eHqAisimWZNyQ1DA4jEQxeR7UctKemisWZgfibOMd9z3LupnoVIwM1ASyD_4eVu2hQf_C_GOHsRHOhzoEPtUJYdf3WAR4f_T0mIPH_4S19FsY3YHjWhn44OpI12iyZJCs7KCv3-IEj6_-AmdhhOOdUFM5QVKV2GqkNARvzhYornphaTXCZujnNVbtfPempFxVJm6TLz15g1KtQL_5uz-XeQhg17qmkp9o4mvXedpyeGB7WtK0KNM4KcVirHI5TRq27FykMKQwvJ4HqgldmVINE40oEu6e3kL1XH20t_W&sai=AMfl-YTvNtcDcWPLNpdTJ5P_xLyrykPjqaiW-IwAAdAdak6zJGkbn6jJJrVUoU0PpkNtRKxUDlrFxDQmY9ngwbJagpR2nbW9NvGXBd0LsU-ypzWyDDjfmQV8xU8ggJwJFoUwI5K5FW4C8iCJWHmyvWMJvsgGshJJBZj93aA4VB0MkEaLgtdT88ujGMagTdrpA2o8NghKel1SZAAVy7-mkk3JWcp22REy70q1LM9058kIznuebNWSkNc7LglPxN9ZfoUpwwbqng&sig=Cg0ArKJSzBvNpgWxFBc6&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.physicsworldjobs.com/job/21351/msc-in-medical-physics-with-radiobiology/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsttt1zfihlEckarUuuAPKMQW3NKIt41MPrDHHa2saOv3mvc202mYzHS-TcoiQM0olk4XifKT3yVfrsQ9m5-MYGFB10cZElOCedOXsOlEFvY7Fz8eHqAisimWZNyQ1DA4jEQxeR7UctKemisWZgfibOMd9z3LupnoVIwM1ASyD_4eVu2hQf_C_GOHsRHOhzoEPtUJYdf3WAR4f_T0mIPH_4S19FsY3YHjWhn44OpI12iyZJCs7KCv3-IEj6_-AmdhhOOdUFM5QVKV2GqkNARvzhYornphaTXCZujnNVbtfPempFxVJm6TLz15g1KtQL_5uz-XeQhg17qmkp9o4mvXedpyeGB7WtK0KNM4KcVirHI5TRq27FykMKQwvJ4HqgldmVINE40oEu6e3kL1XH20t_W&sai=AMfl-YTvNtcDcWPLNpdTJ5P_xLyrykPjqaiW-IwAAdAdak6zJGkbn6jJJrVUoU0PpkNtRKxUDlrFxDQmY9ngwbJagpR2nbW9NvGXBd0LsU-ypzWyDDjfmQV8xU8ggJwJFoUwI5K5FW4C8iCJWHmyvWMJvsgGshJJBZj93aA4VB0MkEaLgtdT88ujGMagTdrpA2o8NghKel1SZAAVy7-mkk3JWcp22REy70q1LM9058kIznuebNWSkNc7LglPxN9ZfoUpwwbqng&sig=Cg0ArKJSzBvNpgWxFBc6&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.physicsworldjobs.com/job/21351/msc-in-medical-physics-with-radiobiology/


IOPSCIENCE

Journals

Books

IOP Conference Series

About IOPscience

Contact Us

Developing countries access

IOP Publishing open access policy

Accessibility

IOP PUBLISHING

Copyright 2024 IOP Publishing

Terms and Conditions

Disclaimer

Privacy and Cookie Policy

Text and Data mining policy

PUBLISHING SUPPORT

Authors

Reviewers

Conference Organisers

https://ioppublishing.org/
https://www.facebook.com/ioppublishing/
https://www.linkedin.com/company/iop-publishing/
https://www.youtube.com/channel/UC6sGrQTcmY8NpmfGEfRqRrg
https://ioppublishing.org/wp-content/uploads/2020/11/WeChat-QR-Code.png
https://www.weibo.com/u/2931886367
https://bsky.app/profile/ioppublishing.bsky.social
https://www.threads.com/@iop.publishing
https://iopscience.iop.org/journalList
https://iopscience.iop.org/booklistinfo/home
https://iopscience.iop.org/conference-series
https://iopscience.iop.org/page/aboutiopscience
https://ioppublishing.org/about-us/contact-us/
https://iopscience.iop.org/info/page/developing-countries-access
https://publishingsupport.iopscience.iop.org/open_access/
https://iopscience.iop.org/page/accessibility
https://ioppublishing.org/legal/copyright/
https://iopscience.iop.org/page/terms
https://iopscience.iop.org/page/disclaimer
https://ioppublishing.org/legal/privacy-cookies-policy/
https://ioppublishing.org/legal/textanddataminingpolicy/
https://publishingsupport.iopscience.iop.org/
https://publishingsupport.iopscience.iop.org/publishing-support/reviewers/
https://publishingsupport.iopscience.iop.org/publishing-support/organisers/


Journal of Physics:
Conference Series      

PAPER • OPEN ACCESS

Effect of curing time on the mechanical properties
of composite coconut shell charcoal nanocarbon
reinforced epoxy
To cite this article: Louis I Made Gunnardi Etsa and I Gusti Ketut Puja 2025 J. Phys.: Conf. Ser. 2972
012052

 

View the article online for updates and enhancements.

You may also like
Characterization of 475°C Embrittlement
of Duplex Stainless Steel Microstructure
via Scanning Kelvin Probe Force
Microscopy and Magnetic Force
Microscopy
C. Örnek, J. Walton, T. Hashimoto et al.

-

Communication—Restoring the Pitting
Resistance of Sensitized Duplex Stainless
Steel Using Interstitial Hardening
N. R. Tailleart, F. J. Martin, R. J. Rayne et
al.

-

Impact of Curing and Extraction Time on
Yield and Quality of Base Gelatin from
Goat Skin
Nita Kusumawati, Asrul Bahar, Monica
Sianita Maria et al.

-

This content was downloaded from IP address 182.253.126.6 on 29/06/2025 at 11:13

https://doi.org/10.1088/1742-6596/2972/1/012052
/article/10.1149/2.0311706jes
/article/10.1149/2.0311706jes
/article/10.1149/2.0311706jes
/article/10.1149/2.0311706jes
/article/10.1149/2.0311706jes
/article/10.1149/2.0391608jes
/article/10.1149/2.0391608jes
/article/10.1149/2.0391608jes
/article/10.1088/1755-1315/347/1/012083
/article/10.1088/1755-1315/347/1/012083
/article/10.1088/1755-1315/347/1/012083
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstKimlEi3LGoX6e2-pcIPDWkkVv1tL1U22h43Ux6LeOTkdMRTk4jOlfkMt97XukygdtRsFqsC19_tig6Tjy61HnKIZJA3TSKr9ujQGvsgrDdHQd1O8K7oEs_MNUEA_cfe-SIi7c2B8Ps_FBO0oSbx9oD8wvg-a9vt7sFwQkvsIYRlIiLiuT5G4k8n8pBIg_WvMAgAipHliTZhn3jwd3YQdvYCpVKoASD7kMB69Idj6Vp8BIc0P8KR8qrDztEE4Mqx15pB3LPlr5wsEM8ThL-K0p3sV3A0W0a6UHuVf9u_T4dO6uCyppmEr2L7DhA9UTRnO5HWtIzNVlJEZfnOpdLkV8k_YgX6wuRT4VPWTYrwtNx6ZmcNlv&sig=Cg0ArKJSzBoX-QBSsxQT&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/248/registration%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_248_Early_Reg%26utm_id%3DIOP%2B248%2BEarly%2BRegistration


Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
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

ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

1

�
�

�����������	
��
�������������������������
���
��������
���������������	�����������
�����������
����

�����
����������

��������	
���
���
�������
����
�����
��������������
���

�������	
���
���������	
��	���
��
��
�
����
���
���	���	
	�	���	
�	������	�	
�	��

�
��
���	�

�
 �!�	��"����#�$#��%	�%���

�
�&&&&!&&&�!'&�(!)*'(�

�

�����
�������������
��� �
������������	��
�	����	���
��#����� �
��	
�����������

�����#
�����	��#����+��
	�#
	���	��
�	��%�,
���������
	�#
	���
�
����
���#�������

����
#�������%�-���
��#�������
������
������
#���������.�����	
���
���������
���

��	
��	�� �	
� /�� #���� 	�� 
��
��
����
�� �
� ����������%� 0���	
��� �
� �����������

.�������1���	�
�1�
��
��
����.����
	
��	
/�
��
�������
#����������	
��	��.	��

����
� �#
�
�� 	
�� 
�
!�#
�
�� �
�	���
�%� 2	
�	���
� ��� �#
�
�� �����
�� ����� ��� &%(�

��#
�3��%(���#
�3��%(���#
�3�	
��)%(���#
��	��*&�4%�5�
�	���
����
	
���+����	
/�
�

#��
��	�����!�
�
��������
���
������.����	���	��
�������	���
�%�-����������������

�	����
���	���1�#
��������1��
���
���	
��
�
��	
��6&&�����/��.�������������
#��

������ ��	
��	�� 
	
��	
/�
%� -��� 
	���� /��.��
� 
���
� 	
�� �	
��
�
� ��� �"�%� -���

������������	���	��/��
���
����������
�����
��#
�
���	
�	���
��	
����������	
��	��

�
���
����� 	
�� �/��
���� ��
�#��� ��
����� 	
�� ���	��� �����
�%� -��� ���1���	�
�1�

����������.����#��7����
��	����������������
�������
�
�������	
�#
��(8%9��:	�	��	�

�#
�
�����������%(���#
��	
�����������������	�����#��
�������	
�#
��(%*���;<���

	��	��#
�
�����������%(���#
�%���	
.����������
	
��	
/�
!
��
��
�������1���	�
�1�

�����������	����������������
�������
�
�����.��������	
�#
��(9%)��:	�	��	��#
�
��

����� ��� �%(� ��#
�� 	
�� ���� �������� ���	��� ��#��
���� ��� 	
�#
�� 9%)�� �;<��� 	�� 	�

�#
�
�����������%(���#
�%�-���	������
����
	
��	
/�
��	
��������	
��
�
�	�������

����������
�������
�
����/��	/�#���)=�	��	��#
�
�����������%(���#
�%�>�.���
������

����������
	
��	
/�
��
����	�����#��
�����	���������������
�
�	������	/�#��*6%(=�

	��	��#
�
�� ���������%(���#
�%�?	
��	
�������	
�� ������

����
��
���#
�
�������

�
�	���� 	������ ���� �	�#�� ��� ���� ���	��� ��#��
���� ��
�� ���
�7��	
���� ��	
� ����


��#���
����
�������
�
���%�

�

�����������������

-���
���� ��
�
�.�	���

	������	��
�	����
��#
	���� �

��	���
� �
�����!��
��
�	
����	��
�	����

������	���� ����������%� 4���������� 	
�� 	� ���/�
	���
���� �.���
���
���	��
�	���.���������
�
��

�
���
�����@�A��@�A%�4����������	��
�	���	
���������������.����	���3��
�������
�����	�
�1��.�����

��� ��
��
#�#�� 	
�� �#

�#
��� ���� ����
�� ����
� �	����� ���� �����
���� ��	��� @�A�� @�A%� 4���������

https://creativecommons.org/licenses/by/4.0/


ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

2

�
�

�	��
�	����	�����
����
	/���	��	
�	��������	
����������
��	��
�	��%�����	
�/���	���������/�
��

���� �#��
��
���� ��� ���� �	��
�	��� .����� ��
���+�
�� ����
� .�	�
���%� -��
�� 	
�� �	
�� ������ ���

�����������	��
�	�����
�������������������
�
	
�����������%�

:�����
�
	
������������#���������
�	��	��	�
�1�	
��
	
��	
�������	��	�
��
��
����
�%�,
�

���� ���� �����
� ������
� ��	�� ��� #���� ��� ���� ���1�� 
���
%� -����� ����������� 	
�� ��
�
	����


��
��
���� #��
�� ��
��� ��
�
	�� 
	
��	
������ �����"� 
	
��	
/�
��� 
	
���	���� 	
�� �	
���#�	���


	
��
���	��%�B��
���������	��
�	����
	
��	
/�
�������������.������#����
��
��
����
���	��
�	��

/��	#��� ��� ���� ����� 	
�� 	������/�����%� ��
����
�� 
	
��	
/�
� �	
� /�� ��
�����+��� #��
�� 
�	�����

	�	��	/���
	�#
	���	��
�	����.�����	
���	��
��/�����
	�	/����	
����
��	/#
�	
��@�C(A%�,
���������


	�#
	���	��
�	�����	���	
�/��#����	������������
��
��
����
���������
#����������	
��	�!��
�����


	
��	
/�
%��

4�	
	���
�+	���
��������	
��	���
���
�����������1��
	
�������������	��/��
��
������	����

�
� �#������� ���	���
�%� -��� �
�
��#����
� ��� 
	
��	
/�
� 7����
� �
��� ���� ���������� �
����� ���

�
�	
���������	��������#�#�������������������@'C*A%�-���
���	
�����
�#�����/��4�	
�
	����	�%�

D�&��E���
��#���� ��	�� ����	������
����(�.�=���� ����
#�� ������ ��	
��	��
	
��	
������� �
��� ����

�	�
�1�������1��
���
���#������
����������	��������#�#�������������������/���)=�.�����
��#��
��

����#����	�����
�������
�
����/����=%�,���
�
���	
���/��F	�	
�	����	�%� D�&�8E�	�������.�����	��

�
	���
�� 
	
��	
�����!7������ ���1�� 
	
�����������G� ��
����� ��
�
���� 	
�� ��	����� ���#�#��

���
�����/��#��������=�	
���8=%���
����
��������
�������
�
����	
����	��������#�#������#���!

.	������	
/�
�
	
��#/���7������.�������1��
	
���������������
�����/��#������'=�	
���9=%�

-�������	
��	���
���
�����������1��
	
��������������#���/���#
���
��
�	
����/���#
�
���
�

����	���������
	�#
��@9C��A%����1�����	����
�������
��������
���	��
�H#�
���	��#
�
���
������

.����������������	��#
�
��	��
��D�	
��
�
E�����
���	�������������
�+	���
��
�����%�-��������#�	
�

��
#��#
�� ��� ���1�� ��
������ ��� 	
� 	��
�� �
�#�� ��	�� �	
� /�� ��
��
���� �
��� �
��
��

������

�
�����
��� .���� ���� ����� ��� 	� �	�	����%� -���� �
������ �
������ ��� 
��� ��
�� ���������� 	�� 
����

�����
	�#
���
��#���
���
�	�
��#����
��������	
��	����
�
�����
����1��
���
�@�&��)C�'A%��

2	
��#�� ��#����� �	��� �
������	���� ���� �#
�
�� �	
	����
� ��� ����
��
�� ���� �����	��

�����
	�#
�� 	
�� 
	
��%� 0���	
��� /�� �.	
� ��� 	�%� D�&�6E� �
������	���� ���� ������� ��� �#
�
��

�����
	�#
�� �
� ��������	
��	�� �
���
����� ��� ����
#�� ������ ��	
��	�� 
	
��	
������� 7������.����

���1��
���
%�-����
���	
�����#
����	��
	
��	
/�
�������������1��
��
���#������9=��
�
�	����
�

��
�������
�
������'=��
�
�	��� �
����#�#�������	���������	
��*6=��
�
�	��� �
��#���������	�#��/��

�#
�
�����	���������
���(���#
��@�8A%�,���
���#�����/���	�������	�%�D�&�6E����.�����	����������	
��	��

�
���
����������������	���
��������	��

�	�����	�
��
����	���	��	��������	��	������	����	��	
�����	�����	 ��������	 ��������	 ���
��
������	����������	 ���	 �����	 �
�	 ��	�������	 ���	 ����	
������	��	�
�	�	�
���	��	����	�
���	����
��	���	����
������	
�	���	�����	��	��	�� !�

?���
��������� ���
�� ��� 	� �	#����� ��� 
���	
��� �
� ���� �#
�
�� �����
�� ����� ��� ���1���	�
�1�

����������� .���� 
��
��
��
���	��
�	��� �
��� 
	
���+��� �	
������%� -��
���
��� ��� ��� 
�����	
�� ���

��#��� ���� ������� ��� �#
�
�� ����� �
� ���� 
	
��	
/�
��	
�����!
��
��
���� ���1�� ����������%�-����

��#��� .���� �1	��
�� ���� ������� ��� �#
�
�� ����� �
� ���� 
	
��	
/�
� �	
�����!
��
��
���� ���1��

����������%�-���	������
����
	
��	
/�
���� �������������� ����1������� ���	�����
	��� �����#
�
��

�
������/���	�����	��
����
���
�����
����
�	���
�����
���
������	��
����������	
��	���
���
��������

��������������@9��8C�9A%�

�

���	
����
��
���	��������
-���� 
���	
��� #���� ���1�� 
���
�� �	
��
�
�� 	
�� 
	
��	
/�
� �
��� ����
#�� ������ ��	
��	�� 	��

�	��
�	��%� -��� ���1�� 
���
� ��������� ��� 	
� �������I 
� /
	
�� �
��#��� ����
���
�� J�����
��� B!



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

3

�
�

�������
����
�
�.���������	����	����	��
�������D�:>�((E����1���	
��
�
%�J������
����#�
���.�
��

�/�	�
����
���:-�;#��#��K���	
	�	��.��������
	�������
���
�	
���	
��
�
�/��
��#��������"�%�-���


��
��
����
�� ������ �
��� ����
#�� ������ ��	
��	�� 
	
��	
���������	��� #��
�� ���� ����!�
�
���

�����
���������.����	���	��
�������	���
�%@�&A�

-�����
�	���
����
	
��	
�������#����	�/������	����������#�%�-���/������.	��7������.����	�/	���

����� 	
�� ����
#�� ������ ��	
��	�� 
�7�
���.���� 	� /��
��
%� -��� ���	�� ���#��� ��� ���� /	�������� 	
��

����
#����������	
��	������<)��������/�����G�����#��%�B���
.	
�������/������.	���
��	������
�	���	��
�

������	���
�������
������
	
�!��+���	
������%�-����	���
��.	�����
	����	���&&�
�����
���������
�

������
�� ������� @�&A� 5��%� �� ���.�� ���� 
��#���� ��� �	
/�
� �	
������� ��	�� �	��� /��
� 
	
���+��%�

�

�
-��� ����������� .�
�� �	��� #��
�� ������
�!/	���� �����
�� ����	%� -��� �
��#����
� ���

���������� �������
�� �����
���� .���� ���� �	/
��	���
� ��� ������ �����.�
�� ���� ��
����� �����

��	
�	
���B�-���')*!&���	
���������	����������	
�	
���B�-���'��&!&��@�����A-�����+����	
�	
��

#�����
�������
�������������B�-���')*!&���.�����������	
�	
��#������
��������	�����������B�-��

�'��&!&�%�5��%������.��������	���	
����+��������������������������
�%�

-��� �����������	
#�	��#
�
�� �
������ .	�� �
���	���� .���� 	� �	��#�	���
� ��� ����
��
�� ����

���#�������������
�������1��
���
���	
��
�
��	
������
#����������	
��	��
	
��	
/�
���
���
�����

	
�����	���������������
�%�-���
�1�������.	�������1�������
����	��
�	���#��
��	����

�
�	
��7��������

��1�#
���
���������
�����	
�����	�������������%�-���������������
��
���
������.	���	

�����#��

��
��6���#
��	��
���������
	�#
�%�

�

�� �������?	
��	
/�
��	
�������

�

�� ���������	���	
����+������������
�D	E�-�
�����������D/E����	���������



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

4

�
�

-��� �#
�
�� �
�	���
�� �
������ #���� 	
� ���
� �H#������ .���� 	� �����
	�#
�� ��
�
��%� -���

�����
	�#
��#������
��#
�
���
�	���
�����*&�4��.������#
��	
�	���
����������
������"�&%(���#
����%(�

��#
����%(���#
���	
��)%(���#
�%��#/��H#�
����������������
��	
����
�����	
�����	���������%�-�
�����

�����
��.	����
�#�����#��
��	��&�8�;-�!�-4���&���
�	��''&6���
����������
���	���
�%�-��������

�������
�.	�������.����	��
�����	��.	������
�	
�	/
	�������	��
������
���
��������
���#
�
������

����%� -��� 
��#���
�� ����� �	�	� ��� ���
� 	
	��+��� ��� �/�	�
� ���� ��
����� ��
�
���� ��� ���� �������
�%�

���	��� �����
�� .	�� ��
��
���� #��
�� 	� �99(� L-!8&6(� *6&��(9� ���	��� �����
�� �	���
��

�	
#�	��#
���/��L������-����
���	���
����
�%�-������	���������������
���	�#
���	�
�����	
����

���6(M����	�#	������
�#�������4�	
���������%�-���������	�	�������
�	
	��+�������/�	�
������#��������

�	�#����������������
�%�

!��"�������
���#�����������

-��� ��
����� ��
�
�������	��� �������
���/�	�
���/�� ��
����� ����� ����
���
����	��	�/	
���	
�%�-���

��
�������
�
������������������
��.����#��	
��.����7����
�	
�����.
��
�5��%�)%�����	
�/�����
���	��

#�����	��	
�	���
�����%(���#
������#
�
�����������
�����	
��
�
�	����
���
�������
�
���%�-�����
�����

��
�
����������
�	������
�	���
���1��
�����#
�
��������	
�	���
��)%(���#
�%�-�����
�������
�
����

��������������
����	��.�
��
�������
��#
�
���
�	���
�����	/�#��6(%����	%�B���
�/��
���#
�����
�

&%(���#
���������
�������
�
������������������
��
�
�	�������68%'��:	%�B������	
��
�
������/��
����

��
������������
���#
�����
��%(�	
���%(���#
�%��	����1��
��
�����
�
�	������
�������
�
����/��

	/�#��9=����(�%&��:	� ��
��%(���#
��	
��	/�#����=����(8%9��:	� ��
��%(���#
������#
�
�� �����

�	
�	���
� ����	
��� ��� ���� �������
� ��	�� ��� 
��� �#
��%� >�.���
�� ���� ��
����� ��
�
���� ��� ����

�������
��#
��� ��
�)�(���#
�����
�	����/��	/�#��6=� ���((%(��:	�����	
��� ��� �����������
�

�#
�����
��%(���#
�%�

-���
�	

	
����
����� ���������#�	
�/�
���
� ���������������	#���� ���� �
�
�	��� �
� ��
�����

��
�
���� �/��
���� @�&��)��9A%� -��� �#
�
�� �
�	���
�� ��� ���� �������
�� �
������� �
�
��� ���


�	

	
��������
�����
��/�
��%�-����
�
�	����
���
�������
�
�������#
���#����������	
��
�
��
�#��

	
���������1���
�#����
��
���
�����
�����	����
��/�
���.��������
�������
���	�
���	�����.
��
�

����5��%�6%�-���
#�/�
�����
�����
��/�
�����
��������
�
�	��
��	���
��
������������������
�@�8��9A%�

-��������
�	���
�	
���.�������������
��#�������.
��
�5��%�)��.��
��������
�������
�
�����
�
�	����	��

�����#
�
�������
������%�-����������
��#
�����
�)�(���#
���	����.�
���
�������
�
������	
�����

�������
� �#
��� ��
� �%(� ��#
�%� -���� ���
���
�
� �	���
��� �#�� ��� ���� /
�	��
�� ��� �����	�
�

������
� ��	�
� ��� ���� 
���
� �	#���� /�� �1���������� ��
�� �#
�
�� ����%� 4�
��H#�
����� ���� ��
�����

��
�
�����	�#����������������
����
�	����@�8��9A%��

B������	
��
�
�����	�����/��
�����
�����
	
��	
/�
!
��
��
�����������
�%�5��%�)�	�����
���
���

������
�������
�
�����������
	
��	
/�
!�	
�����!
��
��
�����������
�%�-�����
�������
�
�����������

�������
�� �
�
�	����#�� ��� �����������
��#
��� ��
��%(���#
�%�>�.���
�� ����	������
�����	
/�
�


	
��	
������� �
�
�	���� ���� ��
����� ��
�
���� /�� 	/�#�� '%�=� ��� 6*%�� �:	� ����	
��� ��� ����

�������
��.����#��7����
���	��.�
��
�������
��#
�
���
�	���
�%��

?	
��	
/�
!
��
��
�����������
��
��� ����
� �#
�
�� �
�	���
���	�� ��
����� ��
�
�����	�#���

	
�#
��6*%���:	%�B���
�/��
���#
�����
�&%(���#
���������
�������
�
������������������
��
�
�	����

���	
�#
��(6%&��:	%�-����������
���#
�����
��%(�	
���%(���#
��	
��	�����/��
��������	��������
�

��
����� ��
�
���� ��	
� 
�
!�#
��� �������
�%� -��� ��
����� ��
�
���� ��� �%(� ��#
�� ��#
�!�#
���

�������
��
�
�	�������	
�#
��(8%(��:	%�-�����
�������
�
������������%(���#
�!�#
����������
��

	���� �
�
�	���� ��� 	
�#
�� (9%)� �:	%� ������� 	� ���
�	��� �
� ��
����� ��
�
���� ��� 	
�#
�� ()%�� �:	�

���#

���	��	�)%(���#
�!�#
����������
%�

�



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

5

�
�

�

�
-�����
�������
�
�������
	
��	
/�
!7�������������
��.����#���#
�
���
�	���
������)=���.�
�

��	
� ���� �%(� ��#
�!�#
��� �������
%� -���� �	���
��� /��	#��� ���� 
	
��	
/�
� 
�	�����.���� ����

���1���.�����	�����	��	��	�	�����������
��	��
�����
��
��/�
�%��
�	������
�������
��
���
����
	
�!

��+����	
/�
��
��� �����
���!��
��
����� �������1���
�#���	������
�
����
�� ����/�
�%�-����#
�
��

�

�� ����!��-�
�������
�
��������������
��.����#��	
��.����
	
��	
/�
�7����
%�

����
����

�	

���

����

����

��
���� �
��

���	

�

��

��

��

��

��

��

	�


��
���������� ��������������
 ��������������
 ��������������
 ��������������


�
��

��
��
��
��
��

�
�

��
�

�
 !


��
����"����� ����##$�"�����

�

�� ����$�����#��
	���
�����
�����
����
�	���
%��



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

6

�
�

�
�	���
���
������� �
�
��� ��� 
�	

	
��� 	
���#������� ���� �
���!��
��/�
��� ��
���� ��� �����	�
�

��	�
��������������
���
�
�	��
��������
�
����@�8��9A%�

�
-������	�����#��
������������������
��.����	
��.����#��7����
�	
������
��
�5��%�(%�-������	���

��#��
���� �
�
�	���� ��
� ���� �������
�� �#
��� ��
�&%(�� �%(�� 	
���%(���#
�%�-���)%(���#
�!�#
���

�������
���1��
��
���	����
�	����
����	�����#��
����D�#�������E��	�#�%��������
��.����#��7����
��


�������
��#
�
���
�	���
���	��	
����	�����#��
�����	�#�����	/�#��(%�*��;<��%�-��
��	���
�/��
��

�#
�����
�&%(���#
����������	�����#��
�����	�#����������������
��
�
�	�������	/�#��(%)8��;<��%�

-��� �
�
�	��� �
� ���	��� ��#��
���� �	�#�� /�� �&%�=� ��� 	
�#
�� (%*�� �;<��� 	���� ���#

��� �
� ����

�������
���#
�����
��%(���#
�%�-������	�����#��
�����	�#�����
�	�����
������%(�	
��)%(���#
�!

�#
����������
�%�-������	�����#��
�����	�#�������%(�	
��)%(���#
�!�#
����������
��	
��	/�#��

(%6)��;<���	
��(%�&��;<���
�����������%�-������
�	����
���#��
�����	�#��	���#
�
��������	/�����%(�

��#
���
���	��������/
�	�	�������
�����
��/�
����
������	�
���	�
��#������1���������#
�
��@�8��9A%�

5��%� (� 	���� �
���
��� ���� /	
� ��	
�� ��� ���� ���	��� ��#��
���� ��� ���� 
	
��	
/�
!
��
��
����

�������
��.�����#
�
��������	
�	���
�%�-������	�����#��
�����	�#���������
�
!�#
����������
����

	
�#
��(%&(��;<��%�4���	
����������
�
�#
���
�

��
��
�����������
������
�
�#
���
��
��
����

�������
��	����.�
����	�����
�
����D	/�#��6%6=���.�
E��.��������	/�#��(%&(��;<�������	
������

(%&(��;<����
�����
�
�#
���
�
7��������
�����
%�

4#
�
�������������
���
�&%(���#
����������	�����#��
�����	�#���
�
�	�������'%6&��;<��%�-���

�
�
�	����
����	�����#��
�����	�#��/��*6%(=����9%)���;<������#
���
��%(���#
�!�#
����������
���

.����� �����
�����
�7��	
�%�-��� ���	��� ��#��
�����	�#��� ��
��%(�	
��)%(���#
�!�#
����������
��

��#����������	
�#
��*%9'��;<���	
��(%*&��;<����
�����������%��
���
��#���
�����
��
��#
�
�����


	
��	
/�
!7������ ����������� �
�	
���� ���� ���	��� ��#��
���� ��� ���� ���������%� -��� �#
�
��

�	#���������������
�����/����
���	�	/������	/��
/�
�������
�
����
�������	
���
�	��
����
��

�
�����
��/�
������
�������
	����.��
��1������������	�����	��%�?�
������������
��
��#
�
��.����

�
������ ��
�� /
�	��
�� ��� ���� �
�����
�� /�
��� ���
�#	���� 
��#��
�� ���� ����������N� ���	���

��#��
�����	�#�%�

�

�� ����%�����	����������	�
	������������
��.����#��	
��.����
	
��	
/�
�7����
%�

��	� ����
���	 ���� �����
�

���


��� ��
�

���

�

�

�

�

%

��

��


��
���������� ��������������
 ��������������
 ��������������
 ��������������


&
�
'�
��
��
(
�)

 �
�
��
�*
+,
$

�
!


��
����"����� ����##$�"�����



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

7

�
�

�
5��%�'D	E����.��������
	��#
����	������ ����
	
��	
/�
!
��
��
�����������
�.����	��#
�
��

����� ��� &%(� ��#
��� .����� �	�� #
��
��
�� ��
����� �����
�%� ��	
.������ 5��%� 'D/E� �
���
���� ����

�
	��#
����	������	�
	
��	
/�
!
��
��
������
������������
�.����	��#
�
�����������%(���#
���.�����

�	��#
��
��
����
����������
�%�-����������
��
�5��%�'D/E��	�������
���
�������
�
������	
��
�5��%�

'D	E%�����	
�/�����
��
���5���'D	E���	�������
	��#
����	
����
��������������������������
G���
���!

������
� 	
�� �	#���� ���� ��
����� ��
���� �
� ���� �������
� ��� /�� #
�H#	�%� -��� /�	��� 	
�	� 	�� ����

/���

�
����������
	��#
�����
���
���	������	�������
	��#
���
�������	������	�����
��H#������.����	�

�������	
����	����
	��#
���#
�	��%�-�����
�����
�����
	����
��	�	���
��	��	�
	��	����
�	���	���

�

��	
��
���
�������/���

�
����������
	�����.	
��������#��
�������	�����.
�/������
���	

�.%�-���

��
�	�������
���������#�������
�	����	���	
��
�	
���	
��
��
	��%�

5��%�'D/E��
���
���������
	��#
����	����������
	
��	
/�
!
��
��
������
������������
�.����	�

�#
�
�����������%(���#
���.������	��	������
���
�������
�
���%�-����
	��#
�����
��������.�/
������

�
���
����������	
������
����
�������
	��#
�%�-�����	
�/�����
��
��������
	����
�.�����
�����
��

.�������
���	�
	��	����
�	���
��������
�������������#�������	�����.
��
�����
���	

�.%�-����
	���

��	
����
���������
��
����
���.��������	����
��.������
����
������
��
�
	���
%�-�����
�������
�������


��	�
�����
�����
���/�������
���!������
���������������
��.������	#�����
�	��
���
�������
�
����

	���	��#
�%�-����
	���	������/���

�
���	��	�.�����	
�	���	����
������/��
�#���/��	#��������������
�

�	
� 
������ ���� ��
�����%�B���
� ��	��� ���� �
	�����
�	��� ��� �����#��
� 	
�	���� ���� �������
��.�����

�	#���������
	��#
���#
�	�������	���	��	
���.�����	
�	%�

$��&�����������

-����#
�
���
�	���
���	�����
�7��	
�������	�������������	
��	���
���
��������/����
�
!7������	
��


	
��	
/�
!7����������������%�-���	������
����
	
��	
/�
��	
��������
�
�	����������
�������
�
����

	
�����	�����#��
�����	�#����������������������
������	����#
�
������%���
����
��	������
��������


	
��	
/�
��	
�������
��#���������#
�
�������
��������
������������������
�	��������	����	�#��

��� ���� ��
����� ��
�
���� 	
�� ���	��� ��#��
���%� -��� ���/�
	���
� ��� 
	
��	
/�
� 	
�� �#
�
��

�
�	���
�� 
��#����� �
� �	
��#�� ��
�
������ /#�� ���� �
�
�	��� �
� ���	��� ����� �	�#��� .	�� ��
��

���
�7��	
��/��	#�������	/��������������������
�����
�������
	����	���
���	��
��.	��/����
�����	
���

���������
�����������	�#����.�����.�
���#�
�
	/�������
	����/��	#��������.�
����	������
��.��

�����%�

�

�� ����'���	�
��������������
�����������������
��	���#
�
��D	E�&%(���#
���D/E��%(���#
��



ISAIME-2023
Journal of Physics: Conference Series 2972 (2025) 012052

IOP Publishing
doi:10.1088/1742-6596/2972/1/012052

8

�
�

"�(��������
@�A� �K���	
	��4��:	���#�4��L	�������4�	
���	������K�L��&�6�?	
��	
/�
!/	����������"�B��	
�����
��
������
��

��������	
��	�����	���
���������	�
�������*9&9�
@�A� ���
��B���	��:�K��L#��	���K���	�	�B��0	O�
�
	
����K	��	/�>�	
���#�#�����&�6�B
����
���.����
���
���
�
���	
��

�#�#
���
������������#��	�
	/���
	�#
	��7�/�
!
��
��
����������
����������������
��
�/������	��	�����	���
������
���
�����������

@)A� �K�	
�����	����K�	
��K�	
����&�9�?	
��	
������"�:
���
������	�����	���
��	
����1���������������������������
�������������9&*C)��

@6A� �P����	���%�4	������
�;
�	
��0���.�������L��&�6����������������������������������� �����������������!�����������
������	�
��D?�.���
���?�"�P�����E�

@(A� ��	��
����0�B��0������5��P����	��#���P��?#
��
��-�	
������	.	
�>��&�)�?	
�7�/�
!�

���������
����	����	����

�	
/�
���
������
�������
#����������
��#��
�	�	����
��	��
�	��"�����������������������)�
@'A� �F	�	
�	���0��B/�#��K#�#����>����%�B����>�	
�������-��
��+�
���F��&�8�4���	
	�������#�������
	���
��


	
��	
������	
���#���.	����	
/�
�
	
��#/��7���������1��
	
������������/	�����
�����	
��	������
�	��	
��

�������
����
���
��������
���#�������*�(8C''�
@8A� �4�	
�
	�-�,����
�	
#���B��L�

���P����
�	
#�	���;������	.	
�B���	
����L�?�	
���#7����#
���B��&���-�
�����

�
���
�����������1��
���
�7������.����	����	�����	
/�
���
������
�������
#��������������$����������''��9'8C8��
@*A� �;������Q��K#�	
�:�������
	O�J������;������K��;	�	
	
	�	
	
�K�	
����
��K����&�������7��	���
�������1��/�
��
�

.�����#����.	������	
/�
�
	
��#/����
���/
���7�/�
���������#������
�
��
�7����
�������
�
������
#��#
��"�

��	�#	���
������
�
������	
	���
�������%�������)��&9'&9�
@9A� �Q���>�����
��;�	
��4�#
��P��&��������������#
�
��������
����
�	��
����
�����	
	���
�+	���
�����	
/�
!
	
��

����
�����#����������������
�����������'%���)8*��
@�&A��Q	��	
�����R#����!4	

�����Q��-�

��!L�
�
����J�
�
	��-�	
����
�	
���?��&�9�,�����+	���
��������4#
�
��	
��

:���!4#
�
��4�
�����
����
������	
#�	��#
�
�����:	
��	����J��!J	�������1��0���
��.�������
�����-�#��
����

���������&'(!)�*��+�(()������(,-.�����)(6�
@��A����
���;���:����
�����	
����	.	
�2��&�*�����������4#
�
��-����
	�#
���
�����	
��	��:
���
��������?	�#
	��5�/�
�

0��
��
����:�����
�4���������������������	�������/�������%�'*8C9'�
@��A���	��;��F�	
��-�	
��?�#����&�&������������#
�
��������
���	�����
��������	
���
	��#
����#��
�������:�K!4�7����

�
��
��	�����	
/�
�7�/
�<���1�������������	��
	�������
�����������$)����((&�
@�)A��:	
�
���;��������	�B�:�	
��0����:�?�J��&�6����	�������#
��-����
	�#
��	
���#���
���
������������
�����

����	
��	��:
���
��������4	
/�
�?	
�7�/�
!0��
��
�������1��0���
�?	
��������������������������������
����������'���*(C9&�

@�6A���	��������	�����	
��B
	�����&�6�-��������������
������
�<�#
�
�������
	�#
��	
������������������1��
���
���
�����

7��1#
	�<��
������
���
��������L?:!���1��
���
�
	
���������������
�����������

�������������)!��&*����
@�(A����+	��	
�
	�	/�>�	
��;	����������&�6���
������������������
	������P4?-��.�������1�����	
��������
����

�#
�
������
�	��	
������	
��	����
��
�	
����������1��
	
������������0����"������������$����&''*�
@�'A��Q����	
��>#	
��S�Q��&�(������
���
���	�#	���
���
������
��	
����
������
���
���������	
/�
�
	
��#/��!

����7�������1��������������
��	
���/��������
���#
��������
�+	���
����
�����������

������������+)��''C
8)�

@�8A���.	
�:�	
��K��#��:#O	���L��&�6������������#
�
�������
	�#
���
���������	
��	���
���
������������
#��������
	
��

�	
/�
�
��
��
���������������.�������1���	�
�1��,��1������������������$+%�
@�*A���	�����:
	��	
���K��?	�	��0�K��?	
�	�J�K�	
��0�#�	
	�J�4��&�&��
7�#�
�������#
�
��������
��
���
��������450:�

����������"�B��	�����#���������$�����������'�)66C9�
@�9A��Q��K��>#��?��Q�#�S��4��
��;�	
��F�	
��;��&�(�����������������#
	
�
�
���
����1��
���
��
��������
������	
��	��

�
���
����������������
���!��
�������1��
��.�
��"�	������#�	
����#�	���
���#���"�����2�'�8'9C88�
@�&A��?�	�.	
�?������
�������#�	
��	���	���O��L��L#����K��#��:#O	���	
��P	
�	
	���?�L��&�)�-���
�������4	
��	�

�	�	�	��	��1�/��!�	�	�����	
�����
�	���������
�.	��
��
���
�����+�
��
�����#���������������������������������'�
�&6('*�

@��A��B�-���
��

	���
	���&�8���$��03(('4'&����������$����������������0�������������������
����
����"����������
���	��������
��������������������DB�-���
��

	���
	�E�

@��A��B�-���
��

	���
	���&�8���$��03,54'(����������$���������������$����������
�������������������DB�-��

�
��

	���
	�E�

�


	journal_cover.pdf (p.1)
	Editor.pdf (p.2-10)
	daftar isi.pdf (p.11-24)
	artikel.pdf (p.25-33)

