Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Ali, MMM 2016, ‘Development of Strain and Pressure Sensors on Flexible and
Stretchable Platforms’, viewed 10 September 2023,
(https://scholarworks.wmich.edu/masters_theses)

Amjadi, M, Kyung, KU, Park, I & Sitti, M 2016, ‘Stretchable, Skin-Mountable,
and Wearable Strain Sensors and Their Potential Applications: A Review’,
Advanced Functional Materials, vol. 26, no. 11, pp. 1678-1698,
DOI:10.1002/adfm.201504755

Amjadi, M, Pichitpajongkit, A, Lee, S, Ryu, S & Park, 12014, ‘Highly Stretchable
and Sensitive Strain Sensor based on Silver Nanowire-Elastomer
Nanocomposite’, ACS Nano, vol. 8, no. 5, pp. 5154-5163,
DOI:10.1021/nn501204t

Ansari, AA & Kamil, M 2021, ‘Effect of Print Speed and Extrusion Temperature
on Properties of 3D Printed PLA using Fused Deposition Modeling
Process’, Materials Today: Proceedings, vol. 45,
DOI:10.1016/j.matpr.2021.02.137

Antony, J 2014, Design of Experiments for Engineers and Scientists (Second
Edition), Elsevier, viewed 19 June 2024, DOI:10.1016/C2012-0-03558-2

Blaz, NV, Zivanov, LD, Kisic, MG & Menicanin, AB 2022, ‘Fully 3D Printed
Rolled Capacitor based on Conductive ABS Composite Electrodes’,
Electrochemistry Communications, vol. 134,
DOI:10.1016/j.elecom.2021.107178

Chaijaya, I 2018, ‘Optimasi Parameter Proses pada Mesin 3D Printer Jenis Fused
Deposition Modeling terhadap Kekuatan Tarik’, viewed 10 September
2023, (https://etd.repository.ugm.ac.id/penelitian/detail/160114)

Chen, X, Zhang, X, Xiang, D, Wu, Y, Zhao, C, Li, H, Li, Z, Wang, P & Li, Y
2022, ‘3D Printed High-Performance Spider Web-like Flexible Strain
Sensors with Directional Strain Recognition based on Conductive Polymer
Composites’, Materials Letters, vol. 306,
DOI:10.1016/j.matlet.2021.130935

Cheng, XY, Peng, SQ, Wu, LX & Sun, Q 2023, ‘3D-Printed Stretchable Sensor
based on Double Network PHI/PEDOT:PSS Hydrogel Annealed with
Cosolvent of H20 and DMSO’, Chemical Engineering Journal, vol. 470,
DOI:10.1016/j.cej.2023.144058

Duran, MM, Moro, G, Zhang, Y & Islam, A 2023, ‘3D Printing of Silicone and
Polyurethane Elastomers for Medical Device Application: A Review’,

Advances in Industrial and Manufacturing Engineering, vol. 7,
DOI:10.1016/j.aime.2023.100125

62


https://scholarworks.wmich.edu/masters_theses
https://scholarworks.wmich.edu/masters_theses
https://scholarworks.wmich.edu/masters_theses
https://doi.org/10.1002/adfm.201504755
https://doi.org/10.1002/adfm.201504755
https://doi.org/10.1002/adfm.201504755
https://doi.org/10.1002/adfm.201504755
https://doi.org/10.1021/nn501204t
https://doi.org/10.1021/nn501204t
https://doi.org/10.1021/nn501204t
https://doi.org/10.1021/nn501204t
https://doi.org/10.1016/j.matpr.2021.02.137
https://doi.org/10.1016/j.matpr.2021.02.137
https://doi.org/10.1016/j.matpr.2021.02.137
https://doi.org/10.1016/j.matpr.2021.02.137
https://doi.org/10.1016/C2012-0-03558-2
https://doi.org/10.1016/C2012-0-03558-2
https://doi.org/10.1016/j.elecom.2021.107178
https://doi.org/10.1016/j.elecom.2021.107178
https://doi.org/10.1016/j.elecom.2021.107178
https://doi.org/10.1016/j.elecom.2021.107178
https://etd.repository.ugm.ac.id/penelitian/detail/160114
https://etd.repository.ugm.ac.id/penelitian/detail/160114
https://etd.repository.ugm.ac.id/penelitian/detail/160114
https://doi.org/10.1016/j.matlet.2021.130935
https://doi.org/10.1016/j.matlet.2021.130935
https://doi.org/10.1016/j.matlet.2021.130935
https://doi.org/10.1016/j.matlet.2021.130935
https://doi.org/10.1016/j.matlet.2021.130935
https://doi.org/10.1016/j.cej.2023.144058
https://doi.org/10.1016/j.cej.2023.144058
https://doi.org/10.1016/j.cej.2023.144058
https://doi.org/10.1016/j.cej.2023.144058
https://doi.org/10.1016/j.aime.2023.100125
https://doi.org/10.1016/j.aime.2023.100125
https://doi.org/10.1016/j.aime.2023.100125
https://doi.org/10.1016/j.aime.2023.100125

Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

Elgeneidy, K, Neumann, G, Jackson, M & Lohse, N 2018, ‘Directly Printable
Flexible Strain Sensors for Bending and Contact Feedback of Soft
Actuators’, Frontiers Robotics Al, vol. 5, DOI:10.3389/frobt.2018.00002

Feng, S, Guo, J, Guan, F, Sun, J, Song, X, He, J & Yang, Q 2023, ‘Preparation of
3D Printable Polyvinyl Alcohol based Conductive Hydrogels via
Incorporating K-Carrageenan for Flexible Strain Sensors’, Colloids and
Surfaces A: Physicochemical and Engineering Aspects, vol. 676,
DOI:10.1016/j.colsurfa.2023.132141

Gong, F, Cheng, X, Fang, B, Cheng, C, Liu, Y & You, Z 2023, ‘Prospect of 3D
Printing Technologies in Maintenance of Asphalt Pavement Cracks and
Potholes’, Journal of  Cleaner Production, vol. 397,
DOI:10.1016/j.jclepro.2023.136551

Guo, B, Zhong, Y, Chen, X, Yu, S & Bai, J 2023, ‘3D Printing of Electrically
Conductive and Degradable Hydrogel for Epidermal Strain Sensor’,
Composites Communications, vol. 37, DOI:10.1016/j.coco0.2022.101454

Guo, Z, Liu, W & Tang, A 2022, ‘Stretchable, Adhesive, Antifreezing and 3d
Printable Double-Network Hydrogel for Flexible Strain Sensors’,
European Polymer Journal, vol. 164,
DOI:10.1016/j.eurpolym;.2021.110977

Hadi, A, Kadauw, A & Zeidler, H 2023, ‘The Effect of Printing Temperature and
Moisture on Tensile Properties of 3D Printed Glass Fiber Reinforced
Nylon 6°, Materials Today: Proceedings, vol. 91, pp. 48-55,
DOI:10.1016/j.matpr.2023.04.641

Hardman, D, Hughes, J, Thuruthel, TG, Gilday, K & lida, F 2021, ‘3D Printable
Sensorized Soft Gelatin Hydrogel for Multi-Material Soft Structures’,
IEEE Robotics and Automation Letters, vol. 6, no. 3, pp. 5269-5275,
DOI:10.1109/LRA.2021.3072600

Heinrich, A 2021, 3D Printing of Optical Components, Springer Cham, viewed 29
November 2023, DOI:10.1007/978-3-030-58960-8

Hidayat, MA 2012, ‘Response-surface dan Taguchi: Sebuah Alternatif atau
Kompetisi dalam Optimasi secara Praktis’, Prosiding Seminar Nasional
Industrialisasi  Madura, pp. 134-139, viewed 12 July 2024,
(https://repository.ubaya.ac.id/3393/)

Huang, X, Yin, Z & Wu, H 2021, ‘Structural Engineering for High-Performance
Flexible and Stretchable Strain Sensors’, Advanced Intelligent Systems,
vol. 3, DOI:10.1002/aisy.202000194

Khalid, MAU & Chang, SH 2022, ‘Flexible Strain Sensors For Wearable
Applications Fabricated Using Novel Functional Nanocomposites: A
Review’, Composite Structures, vol. 284,
DOI:10.1016/j.compstruct.2022.115214

63


https://doi.org/10.3389/frobt.2018.00002
https://doi.org/10.3389/frobt.2018.00002
https://doi.org/10.3389/frobt.2018.00002
https://doi.org/10.1016/j.colsurfa.2023.132141
https://doi.org/10.1016/j.colsurfa.2023.132141
https://doi.org/10.1016/j.colsurfa.2023.132141
https://doi.org/10.1016/j.colsurfa.2023.132141
https://doi.org/10.1016/j.colsurfa.2023.132141
https://doi.org/10.1016/j.jclepro.2023.136551
https://doi.org/10.1016/j.jclepro.2023.136551
https://doi.org/10.1016/j.jclepro.2023.136551
https://doi.org/10.1016/j.jclepro.2023.136551
https://doi.org/10.1016/j.coco.2022.101454
https://doi.org/10.1016/j.coco.2022.101454
https://doi.org/10.1016/j.coco.2022.101454
https://doi.org/10.1016/j.eurpolymj.2021.110977
https://doi.org/10.1016/j.eurpolymj.2021.110977
https://doi.org/10.1016/j.eurpolymj.2021.110977
https://doi.org/10.1016/j.eurpolymj.2021.110977
https://doi.org/10.1016/j.matpr.2023.04.641
https://doi.org/10.1016/j.matpr.2023.04.641
https://doi.org/10.1016/j.matpr.2023.04.641
https://doi.org/10.1016/j.matpr.2023.04.641
https://doi.org/10.1109/LRA.2021.3072600
https://doi.org/10.1109/LRA.2021.3072600
https://doi.org/10.1109/LRA.2021.3072600
https://doi.org/10.1109/LRA.2021.3072600
https://doi.org/10.1007/978-3-030-58960-8
https://doi.org/10.1007/978-3-030-58960-8
https://repository.ubaya.ac.id/3393/
https://repository.ubaya.ac.id/3393/
https://repository.ubaya.ac.id/3393/
https://repository.ubaya.ac.id/3393/
https://doi.org/10.1002/aisy.202000194
https://doi.org/10.1002/aisy.202000194
https://doi.org/10.1002/aisy.202000194
https://doi.org/10.1016/j.compstruct.2022.115214
https://doi.org/10.1016/j.compstruct.2022.115214
https://doi.org/10.1016/j.compstruct.2022.115214
https://doi.org/10.1016/j.compstruct.2022.115214

Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

Khosravani, MR & Reinicke, T 2020, ‘3D-Printed Sensors: Current Progress and
Future Challenges’, Sensors and Actuators A: Physical, vol. 305,
DOI:10.1016/j.sna.2020.111916

Kim, S, Oh, J, Jeong, D & Bae, J 2019, ‘Direct Wiring of Eutectic
Gallium-Indium to A Metal Electrode for Soft Sensor System’, ACS
Applied Materials and Interfaces, vol. 11, DOI:10.1021/acsami.9b05363

Kohestanian, M, Hasany, M, Shabankareh, ANT & Mehrali, M 2023, ‘Fabricating
of A Custom 3D-Printed Setup for Evaluating Gel-Based Strain Sensors’,
Alexandria  Engineering  Journal,  vol. 76, pp. 517-523,
DOI:10.1016/j.a€j.2023.06.058

Li, B, Liang, W, Zhang, L, Ren, F & Xuan, F 2022, ‘TPU/CNTs Flexible Strain
Sensor with Auxetic Structure via A Novel Hybrid Manufacturing Process
ff Fused Deposition Modeling 3D Printing and Ultrasonic
Cavitation-Enabled Treatment’, Sensors And Actuators A: Physical, vol.
340, DOI:10.1016/j.sna.2022.113526

Lin, H, Liu, D, Zhou, Y, Liu, M, Huang, C, Fu, Q, Deng, K, Huang, Y, Huang, X,
Zhang, P, Cao, L & Huang, X 2024, ‘A Flexible PTI-CNT Strain Sensor
with High Stretchable and Sensitive for Human Movement and Vocal Cord
Vibration Monitoring’, Polymer, vol. 299.
DOI:10.1016/j.polymer.2024.126887

Liu, H, Zhang, H, Han, W, Lin, H, Li, R, Zhu, J & Huang, W 2021, ‘3D Printed
Flexible Strain Sensors: From Printing to Devices and Signals’, Advanced
Materials, vol. 33, no. 8, DOI:10.1002/adma.202004782

L, L, Xiang, D, Wu, Y, Zhou, Z, Li, H, Zhao, C & Li, Y 2021, ‘Conductive
Polymer Composites Based Flexible Strain Sensors by 3d Printing: A
Mini-Review’, Frontiers in Materials, vol. 8,
DOI:10.3389/fmats.2021.725420

Liu, W, Zhou, J, Ma, Y, Wang, J & Xu, J 2017, ‘Fabrication of PLA Filaments and
Its Printable Performance’, IOP Conference Series: Materials Science and
Engineering, vol. 275, no. 1, DOI:10.1088/1757-899X/275/1/012033

Ma, C, Zhu, B, Qian, Z, Ren, L, Yuan, H & Meng, Y 2023, 3D-Printing of
Conductive Inks Based Flexible Tactile Sensor for Monitoring of
Temperature, Strain and Pressure’, Journal of Manufacturing Processes,
vol. 87, pp. 1-10, DOI:10.1016/j.jmapro.2023.01.008

Mazlan, MA, Anas, MA, Izmin, NAN & Abdullah, AH 2023, ‘Effects of Infill
Density, Wall Perimeter and Layer Height in Fabricating 3d Printing
Products’, Materials, vol. 16, no. 2, DOI:10.3390/ma16020695

64


https://doi.org/10.1016/j.sna.2020.111916
https://doi.org/10.1016/j.sna.2020.111916
https://doi.org/10.1016/j.sna.2020.111916
https://doi.org/10.1021/acsami.9b05363
https://doi.org/10.1021/acsami.9b05363
https://doi.org/10.1021/acsami.9b05363
https://doi.org/10.1016/j.aej.2023.06.058
https://doi.org/10.1016/j.aej.2023.06.058
https://doi.org/10.1016/j.aej.2023.06.058
https://doi.org/10.1016/j.aej.2023.06.058
https://doi.org/10.1016/j.sna.2022.113526
https://doi.org/10.1016/j.sna.2022.113526
https://doi.org/10.1016/j.sna.2022.113526
https://doi.org/10.1016/j.sna.2022.113526
https://doi.org/10.1016/j.sna.2022.113526
https://doi.org/10.1016/j.polymer.2024.126887
https://doi.org/10.1016/j.polymer.2024.126887
https://doi.org/10.1016/j.polymer.2024.126887
https://doi.org/10.1016/j.polymer.2024.126887
https://doi.org/10.1016/j.polymer.2024.126887
https://doi.org/10.1002/adma.202004782
https://doi.org/10.1002/adma.202004782
https://doi.org/10.1002/adma.202004782
https://doi.org/10.3389/fmats.2021.725420
https://doi.org/10.3389/fmats.2021.725420
https://doi.org/10.3389/fmats.2021.725420
https://doi.org/10.3389/fmats.2021.725420
https://doi.org/10.1088/1757-899X/275/1/012033
https://doi.org/10.1088/1757-899X/275/1/012033
https://doi.org/10.1088/1757-899X/275/1/012033
https://doi.org/10.1016/j.jmapro.2023.01.008
https://doi.org/10.1016/j.jmapro.2023.01.008
https://doi.org/10.1016/j.jmapro.2023.01.008
https://doi.org/10.1016/j.jmapro.2023.01.008
https://doi.org/10.3390/ma16020695
https://doi.org/10.3390/ma16020695
https://doi.org/10.3390/ma16020695

Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

Mittal, M 2015, ‘Application of Taguchi Method for Optimization of Process
Parameters in Improving the Productivity of Corrugation Operation’,
International Journal of Research, vol. 2, no. 10, pp. 537-545,
DOI:10.13140/RG.2.2.27982.15688

Mwema, FM & Akinlabi, ET 2020, ‘Basics of Fused Deposition Modelling
(FDM)’, SpringerBriefs in Applied Sciences and Technology,
DOI:10.1007/978-3-030-48259-6 1

Montgomery, DC 2013, Design and Analysis of Experiments (Eight Edition), John
Wiley & Sons.

Nalbant, M, Gokkaya, H & Sur, G 2007, ‘Application of Taguchi Method in the
Optimization of Cutting Parameters for Surface Roughness in Turning’,
Materials &  Design, vol. 28, mno. 4, pp. 1379-1385,
DOI:10.1016/j.matdes.2006.01.008

Nurgesang, FA, Dhewanto, SA, Ridlwan, M & Paryanto 2022, ‘The Effect of
Printing Speed and Nozzle Temperature on Tensile Strength, Geometry,
and Surface Roughness of a Product Printed using ABS Filament’,
Simposium Nasional RAPI XXI, pp. 152-156, viewed 19 June 2024,
(https://proceedings.ums.ac.id/index.php/rapi/article/view/2614)

Poompiew, N, Pattananuwat, P, Aumnate, C, Roman, AJ, Osswald, TA &
Potiyaraj, P 2023, ‘3D Printable Resin/Carbon Nanotube Composites for
Wearable Strain Sensors: Enhancing Mechanical And Electrical
Properties’, Journal of Science: Advanced Materials and Devices, vol. 8,
no. 2, DOI:10.1016/j.jsamd.2023.100546

Rodriguez-Parada, L, de la Rosa, S & Mayuet, PF 2021, ‘Influence of 3D-Printed
TPU Properties for the Design of Elastic Products’, Polymers, vol. 13, no.
15, DOI:10.3390/polym13152519

Rojko, A 2017, ‘Industry 4.0 Concept: Background and Overview’, International
Journal of Interactive Mobile Technologies, vol. 11, no. 5, pp. 77-90,
DOI:10.3991/ijim.v11i5.7072

Sawyer, SF 2009, ‘Analysis of Variance: The Fundamental Concepts’, The
Journal of Manual & Manipulative Therapy, vol. 17, no. 2, pp. 27-38,
DOI:10.1179/jmt.2009.17.2.27¢

Shahriar, MA 2022, ‘Additive Manufacturing of Stretchable Piezo-Resistive
Sensors: Fabrication and Performance Evaluation’, viewed 10 September
2023, (https://rc.library.uta.edu/uta-ir/handle/10106/31041?show=full)

Shahrubudin, N, Lee, TC & Ramlan, R 2019, ‘An Overview on 3D Printing
Technology: Technological, Materials, and Applications’, Procedia
Manufacturing, vol. 35, pp. 1286-1296,
DOI:10.1016/j.promfg.2019.06.089

65


https://doi.org/10.13140/RG.2.2.27982.15688
https://doi.org/10.13140/RG.2.2.27982.15688
https://doi.org/10.13140/RG.2.2.27982.15688
https://doi.org/10.13140/RG.2.2.27982.15688
https://doi.org/10.1007/978-3-030-48259-6_1
https://doi.org/10.1007/978-3-030-48259-6_1
https://doi.org/10.1007/978-3-030-48259-6_1
https://books.google.co.id/books/about/Design_and_Analysis_of_Experiments_8th_E.html?id=XQAcAAAAQBAJ&redir_esc=y
https://doi.org/10.1016/j.matdes.2006.01.008
https://doi.org/10.1016/j.matdes.2006.01.008
https://doi.org/10.1016/j.matdes.2006.01.008
https://doi.org/10.1016/j.matdes.2006.01.008
https://proceedings.ums.ac.id/index.php/rapi/article/view/2614
https://proceedings.ums.ac.id/index.php/rapi/article/view/2614
https://proceedings.ums.ac.id/index.php/rapi/article/view/2614
https://proceedings.ums.ac.id/index.php/rapi/article/view/2614
https://doi.org/10.1016/j.jsamd.2023.100546
https://doi.org/10.1016/j.jsamd.2023.100546
https://doi.org/10.1016/j.jsamd.2023.100546
https://doi.org/10.1016/j.jsamd.2023.100546
https://doi.org/10.1016/j.jsamd.2023.100546
https://doi.org/10.3390/polym13152519
https://doi.org/10.3390/polym13152519
https://doi.org/10.3390/polym13152519
https://doi.org/10.3991/ijim.v11i5.7072
https://doi.org/10.3991/ijim.v11i5.7072
https://doi.org/10.3991/ijim.v11i5.7072
https://doi.org/10.1179/jmt.2009.17.2.27e
https://doi.org/10.1179/jmt.2009.17.2.27e
https://doi.org/10.1179/jmt.2009.17.2.27e
https://rc.library.uta.edu/uta-ir/handle/10106/31041?show=full
https://rc.library.uta.edu/uta-ir/handle/10106/31041?show=full
https://rc.library.uta.edu/uta-ir/handle/10106/31041?show=full
https://doi.org/10.1016/j.promfg.2019.06.089
https://doi.org/10.1016/j.promfg.2019.06.089
https://doi.org/10.1016/j.promfg.2019.06.089
https://doi.org/10.1016/j.promfg.2019.06.089

Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

Siarkowski, AL, Rodrigues, BS & Morimoto, NI 2013, °‘Fabrication of
Phosphorus Doped Polysilicon Thin-Film Strain Gauges using A 50
Microns Silicon Substrate Thickness’, Journal of Physics: Conference
Series, vol. 421, no. 1, DOI:10.1088/1742-6596/421/1/012010

Sixt, J, Davoodi, E, Salehian, A & Toyserkani, E 2023, ‘Characterization And
Optimization of 3d-Printed, Flexible Vibration Strain Sensors With Triply
Periodic Minimal Surfaces’, Additive Manufacturing, vol. 61,
DOI:10.1016/j.addma.2022.103274

Smith, A 2018, ‘Design and Fabrication of FDM 3D Printed Strain Sensors’,
viewed 10 September 2023, (https://digitalcommons.latech.edu/theses)

Sorimpuk, NP, Choong, WH & Chua, B 2022, ‘Thermoforming Characteristics of
PLA/TPU Multi-Material Specimens Fabricated with Fused Deposition
Modelling under Different Temperatures’, Polymers, vol. 14, no. 20,
DOI:10.3390/polym14204304

Stojkovic, JR, Turudija, R, Vitkovic, N, Gorski, F, Pacurar, A, Plesa, A,
lanosi-Andreeva-Dimitrova, A & Pacurar, R 2023, ‘An Experimental
Study on the Impact of Layer Height and Annealing Parameters on the
Tensile Strength and Dimensional Accuracy of FDM 3D Printed Parts’,
Materials, vol. 16, no. 13, DOI:10.3390/mal16134574

Vaidya, S, Ambad, P & Bhosle, S 2018, ‘Industry 4.0 - A Glimpse’, Procedia
Manufacturing, vol. 20, pp. 233-238, DOI:10.1016/j.promfg.2018.02.034

Waheed, S, Cabot, JM, Smejkal, P, Farajikhah, S, Sayyar, S, Innis, PC, Beirne, S,
Barnsley, G, Lewis, TW, Breadmore, MC & Paull, B 2019,
‘Three-Dimensional Printing of Abrasive, Hard, and Thermally
Conductive Synthetic Microdiamond-Polymer Composite using Low-Cost
Fused Deposition Modeling Printer’, ACS Applied Materials and
Interfaces, vol. 11, no. 4, pp. 4353-4363, DOI:10.1021/acsami.8b18232

Wang, J, Yang, B, Lin, X, Gao, L, Liu, T, Lu, Y & Wang, R 2020, ‘Research of
TPU Materials for 3d Printing Aiming at Non-Pneumatic Tires by FDM
Method’, Polymers, vol. 12, no. 11, pp- 1-19,
DOI:10.3390/polym12112492

Xiang, D, Zhang, X, Li, Y, Harkin-Jones, E, Zheng, Y, Wang, L, Zhao, C & Wang,
P 2019, ‘Enhanced Performance of 3D Printed Highly Elastic Strain
Sensors of Carbon Nanotube/Thermoplastic Polyurethane Nanocomposites
via Non-Covalent Interactions’, Composites Part B: Engineering, vol. 176,
DOI:10.1016/j.compositesb.2019.107250

Xue, F, Peng, Q, Ding, R, Li, P, Zhao, X, Zheng, H, Xu, L, Tang, Z, Zhang, X &
He, X 2024, ‘Ultra-Sensitive, Highly Linear, and Hysteresis-Free Strain
Sensors Enabled by Gradient Stiffness Sliding Strategy °, Flexible
Electronics, vol. 8, no. 14, DOI:10.1038/s41528-024-00301-7

66


https://doi.org/10.1088/1742-6596/421/1/012010
https://doi.org/10.1088/1742-6596/421/1/012010
https://doi.org/10.1088/1742-6596/421/1/012010
https://doi.org/10.1088/1742-6596/421/1/012010
https://doi.org/10.1016/j.addma.2022.103274
https://doi.org/10.1016/j.addma.2022.103274
https://doi.org/10.1016/j.addma.2022.103274
https://doi.org/10.1016/j.addma.2022.103274
https://digitalcommons.latech.edu/theses
https://digitalcommons.latech.edu/theses
https://doi.org/10.3390/polym14204304
https://doi.org/10.3390/polym14204304
https://doi.org/10.3390/polym14204304
https://doi.org/10.3390/polym14204304
https://doi.org/10.3390/ma16134574
https://doi.org/10.3390/ma16134574
https://doi.org/10.3390/ma16134574
https://doi.org/10.3390/ma16134574
https://doi.org/10.3390/ma16134574
https://doi.org/10.1016/j.promfg.2018.02.034
https://doi.org/10.1016/j.promfg.2018.02.034
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.1021/acsami.8b18232
https://doi.org/10.3390/polym12112492
https://doi.org/10.3390/polym12112492
https://doi.org/10.3390/polym12112492
https://doi.org/10.3390/polym12112492
https://doi.org/10.1016/j.compositesb.2019.107250
https://doi.org/10.1016/j.compositesb.2019.107250
https://doi.org/10.1016/j.compositesb.2019.107250
https://doi.org/10.1016/j.compositesb.2019.107250
https://doi.org/10.1016/j.compositesb.2019.107250
https://doi.org/10.1038/s41528-024-00301-7
https://doi.org/10.1038/s41528-024-00301-7
https://doi.org/10.1038/s41528-024-00301-7
https://doi.org/10.1038/s41528-024-00301-7

Optimasi Faktor Pencetakan Flexible Strain Sensor dengan Mesin Fused Deposition Modeling 3D
Printer
untuk Analisis Tingkat Regangan Maksimal
FAIQ RAMADHANI, Dr. Ir. Wangi Pandan Sari, S.T., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

Yadavalli, VR, Myadam, AK & Telu, SB 2024, ‘FDM 3D-Print on Thermoplastic
Polyurethane (TPU) with Different Process Parameters using Gyroid And
Zigzag Infill Patterns’, DOI:10.4236/0alib.1111203

Yan, W, Tian, X, Zhang, D, Zhou, Y & Wang, Q 2023, ‘3D Printing of Stretchable
Strain Sensor Based on Continuous Fiber Reinforced Auxetic Structure’,
Chinese Journal of Mechanical Engineering: Additive Manufacturing
Frontiers, vol. 2, no. 2, pp. 100073, DOI:10.1016/j.cjmeam.2023.100073

Yang, X, Ren, H, Wu, C, Xiong, Y & Ge, Q 2021, ‘Flexible Strain Sensors
Fabricated by Fused Deposition Modeling-Based Multimaterial 3D
Printing with Conductive Polyurethane Composites’, 2021 27th
International Conference on Mechatronics and Machine Vision in Practice
(M2VIP), pp. 546-551. DOI: 10.1109/M2V1P49856.2021.9665130

Zhang, H, Lowe, A, Kaira, A & Yu, Y 2021, ‘A Flexible Strain Sensor Based on
Embedded Ionic Liquid’, Sensors, vol. 21, pp. 5760. DOI:
10.3390/s21175760

Zhao, C, Xia, Z, Wang, X, Nie, J, Huang, P & Zhao, S 2020, ‘3D-Printed Highly
Stable Flexible Strain Sensor Based On Silver-Coated-Glass Fiber-Filled
Conductive Silicon Rubber’, Materials and Design, vol. 193,
DOI:10.1016/j.matdes.2020.108788

Zhao, Y, Zhoung, M, Li, S, Qing, Z, Xing, X, Gong, G, Yan, R, Qin, W, Shen, J,
Zhang, H, Jiang, Y, Wang, Z & Zhou, C 2023, ‘Flexible Wearable Strain
Sensors Based on Laser-Induced Graphene for Monitoring Human
Physiological Signals’,  Polymers, vol. 15, pp- 3553,
DOI:10.3390/polym15173553

67


https://www.researchgate.net/publication/379670897_FDM_3D-Print_on_Thermoplastic_Polyurethane_TPU_with_Different_Process_Parameters_Using_Gyroid_and_Zigzag_Infill_Patterns
https://www.researchgate.net/publication/379670897_FDM_3D-Print_on_Thermoplastic_Polyurethane_TPU_with_Different_Process_Parameters_Using_Gyroid_and_Zigzag_Infill_Patterns
https://www.researchgate.net/publication/379670897_FDM_3D-Print_on_Thermoplastic_Polyurethane_TPU_with_Different_Process_Parameters_Using_Gyroid_and_Zigzag_Infill_Patterns
https://doi.org/10.1016/j.cjmeam.2023.100073
https://doi.org/10.1016/j.cjmeam.2023.100073
https://doi.org/10.1016/j.cjmeam.2023.100073
https://doi.org/10.1016/j.cjmeam.2023.100073
https://doi.org/10.1109/M2VIP49856.2021.9665130
https://doi.org/10.1109/M2VIP49856.2021.9665130
https://doi.org/10.1109/M2VIP49856.2021.9665130
https://doi.org/10.1109/M2VIP49856.2021.9665130
https://doi.org/10.1109/M2VIP49856.2021.9665130
https://doi.org/10.3390/s21175760
https://doi.org/10.3390/s21175760
https://doi.org/10.3390/s21175760
https://doi.org/10.1016/j.matdes.2020.108788
https://doi.org/10.1016/j.matdes.2020.108788
https://doi.org/10.1016/j.matdes.2020.108788
https://doi.org/10.1016/j.matdes.2020.108788
https://doi.org/10.3390/polym15173553
https://doi.org/10.3390/polym15173553
https://doi.org/10.3390/polym15173553
https://doi.org/10.3390/polym15173553
https://doi.org/10.3390/polym15173553

	HALAMAN JUDUL
	TITLE PAGE
	HALAMAN PENGESAHAN
	HALAMAN PENGESAHAN DOSEN PENGUJI
	PERNYATAAN BEBAS PLAGIASI
	NASKAH SOAL TUGAS AKHIR
	HALAMAN PERSEMBAHAN
	KATA PENGANTAR
	UCAPAN TERIMA KASIH
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	DAFTAR NOTASI DAN SINGKATAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	1.1 Latar Belakang Penelitian
	1.2 Rumusan Masalah Penelitian
	1.3 Asumsi Penelitian
	1.4 Batasan Penelitian
	1.5 Tujuan Penelitian
	1.6 Manfaat Penelitian

	BAB II TINJAUAN PUSTAKA
	BAB III LANDASAN TEORI
	3.1 Additive Manufacturing
	3.1.1 Fused Deposition Modeling (FDM)

	3.2 Flexible Strain Sensor
	3.2.1 Tingkat Regangan Maksimal

	3.3 Design of Experiment
	3.3.1 Metode Taguchi

	3.4 Analisis Statistika
	3.4.1 Signal to Noise Ratio (S/N Ratio)
	3.4.2 Uji Normalitas
	3.4.3 Analysis of Variance (ANOVA)


	BAB IV METODE PENELITIAN
	4.1 Objek Penelitian
	4.2 Alat Penelitian
	4.3 Bahan Penelitian
	4.4 Tahapan Penelitian
	4.4.1 Persiapan Alat dan Bahan Penelitian
	4.4.2 Penentuan Faktor Penelitian dan Penyusunan Model Penelitian
	4.4.3 Pilot Study
	4.4.4 Pembuatan Desain Sensor dan G-code Pencetakan Sensor
	4.4.5 Pengambilan Data Penelitian
	4.4.6 Proses Optimasi Faktor
	4.4.7 Validasi Hasil Penelitian
	4.4.8 Penulisan Pembahasan dan Penarikan Kesimpulan


	BAB V HASIL DAN PEMBAHASAN
	5.1 Hasil Design of Experiment (DoE)
	5.2 Analisis Taguchi
	5.3 Uji ANOVA Hasil Analisis Taguchi
	5.4 Validasi Hasil Analisis Taguchi
	5.5 Pembahasan Hasil Analisis
	5.5.1 Pengaruh Bahan Substrate Sensor
	5.5.2 Pengaruh Ketebalan Bagian Sensor
	5.5.3 Pengaruh Layer Height
	5.5.4 Pengaruh Printing Temperature
	5.5.5 Pengaruh Printing Speed
	5.5.6 Perbandingan Tingkat Regangan Maksimal


	BAB VI PENUTUP
	6.1 Kesimpulan
	6.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN



