
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-0895-4 
ISSN: 1757-8981 

19th International Union of 
Materials Research Societies - 
International Conference in Asia 
(IUMRS-ICA 2018) 
 

Bali, Indonesia 
30 October - 2 November 2018 

 

Editor: 
 
Evvy Kartini 
 
 
 
 
 
 
 
 
 
 
 

 

 

Innovation of Advanced Material for Green 
Technology and Sustainable Development 

IOP Conference Series: Materials Science and Engineering 
Volume 553 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a Creative Commons Attribution 3.0 International Licence.  

Licence details: http://creativecommons.org/licenses/by/3.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2020) 

  

For permission requests, please contact the Institute of Physics 

at the address below. 

  

Institute of Physics 

Dirac House, Temple Back 

Bristol BS1 6BE UK 

 

 

Phone:    44 1 17 929 7481 

Fax:   44 1 17 920 0979 

 

techtracking@iop.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

ADVANCED FUNCTIONAL AND STRUCTURAL MATERIALS 

MAGNETIC AND ELECTROMAGNETIC WAVE ABSORPTION CHARACTERISTICS OF 

BAFE11TI 0.5 ZN 0.5 O19 IN X BAND ................................................................................................................... 1 

Dedi, Novrita Idayanti, Tony Kristiantoro, Nanang Sudrajat, Arighi Gustinova, Indah 

Primadona 

SELECTED APPLICATION OF LINEAR COMPOSITES CONTAINING SIDE EMITTING 

OPTICAL FIBRES ............................................................................................................................................... 7 

Dana Kremenáková, Jirí Militký, Rajesh Mishra, Mohanapriya Venkataraman, Michal Petru 

3D-MODELLING AND CASTING SIMULATION FOR THE FABRICATION OF 

MEGAPROSTHESES IMPLANT BY VACUUM CENTRIFUGAL CASTING ............................................. 15 

B. Suharno, S. Supriadi, Sutiyoko, D. Setyawan, W. M. F. Rahmatulloh, G. Ramahdita 

THE STUDY OF THE EFFECT OF FINAL TIN SLAG AS PARTIAL SUBSTITUTION IN 

PORTLAND BASED CONCRETE TOWARDS CORROSION RESISTANCE OF 

REINFORCEMENT STEEL AGAINST CHLORIDE ENVIRONMENT WITH LINEAR 

POLARIZATION METHOD ............................................................................................................................. 22 

Irma T. Aryani, Rini Riastuti, Muhammad Ibnu, Afif Shidqi 

THE EFFECT OF ZN IN AS-CAST MG-ZN ALLOYS FOR BIODEGRADABLE MATERIALS ................ 31 

Asep Ridwan Setiawan, Al Azhary Putera Satria, Arif Basuki, Untung Ari Wibowo 

THE INFLUENCE OF YTTRIUM ADDITION ON THE CORROSION RESISTANCE AND 

TENSILE STRENGTH OF AS-CAST MG-Y ALLOYS .................................................................................. 38 

Asep Ridwan Setiawan, Herdi Ardiyana, Arif Basuki, Untung Ari Wibowo 

THE STUDY OF THE EFFECT OF SLAG FERRONICKEL SUBSTITUTION (FNS) IN 

PORTLAND CONCRETE ON CORROSION RESISTANCE OF REINFORCED STEEL IN 

CHLORIDE ENVIRONMENT WITH CYCLIC POLARIZATION METHOD ............................................... 44 

M Ibnu, Rini Riastuti, A S Ashari, I T Aryani 

EFFECTS OF POLING ON ELECTRICAL PROPERTIES OF FLEXIBLE PIEZOELECTRIC 

COMPOSITES WITH NATURAL RUBBER MATRIX .................................................................................. 53 

Methee Promsawat, Kan-Ubon Boonsri, Sukanya Samadoloh, Napatporn Promsawat, 

Ekwipoo Kalkornsurapranee 

COMPUTATIONAL MATERIALS, MODELING AND SIMULATION 

MAGNETIZATION DYNAMIC ANALYSIS OF SQUARE MODEL COFE AND COFEB 

FERROMAGNETIC MATERIALS USING MICROMAGNETIC SIMULATION ......................................... 61 

Qoimatul Mustaghfiroh, Candra Kurniawan, Dede Djuhana 

INVESTIGATION OF DYNAMIC MAGNETIZATION IN FEPT AND FEPD DISK 

FERROMAGNETS USING MICROMAGNETIC SIMULATION .................................................................. 67 

Ummaira Fadhilah, Candra Kurniawan, Dede Djuhana 

BROWNIAN DYNAMICS SIMULATION OF COLLOIDAL GELS AS MATRIX FOR 

CONTROLLED RELEASE APPLICATION .................................................................................................... 73 

Hira Meidia, Danial Irfachsyad, Dennis Gunawan 



INVESTIGATION OF NOTCH DEPT EFFECT ON DOMAIN WALL DEPINNING IN 

FERROMAGNETIC NANOWIRES BY MICROMAGNETIC SIMULATION .............................................. 80 

Candra Kurniawan, Bambang Soegijono, Dede Djuhana 

COMPRESSION METHOD IN JPEG STANDARD ........................................................................................ 86 

Sofian Rizal 

SENSITIVITY OF LOCALIZED SURFACE PLASMON RESONANCE (LSPR) AU NANOROD 

WITH METHYLENE BLUE MEDIUM USING BOUNDARY ELEMENT METHOD 

SIMULATION ................................................................................................................................................... 95 

Miyah Sofani, Muhammad Sujak Mansur Kuddah, Miftahussur Hamidi Putra, Dede Djuhana 

INVESTIGATION THE EXPONENTIAL DECAY OF LSPR AG NANOROD-COUPLED WITH 

SIDE BY SIDE CONFIGURATION USING BOUNDARY ELEMENT METHOD ..................................... 101 

Nesy Fitria, Muhammad Sujak Mansur Kuddah, Dede Djuhana 

THE THICKNESS EFFECT ON LSPR SPECTRA OF AU-NANOROD COATED TIO2 AND 

SIO2 STUDIED BY MNPBEM ....................................................................................................................... 106 

Muhammad Sujak Mansur Kuddah, Miftahussurur Hamidi Putra, Dede Djuhana 

STUDY OF DOMAIN WALL PROPAGATION IN FEPT AND FEPD NANOWIRES DRIVEN 

BY SUB-NANOSECOND PULSE OF MAGNETIC FIELD BY MICROMAGNETIC 

SIMULATION ................................................................................................................................................. 114 

Sulaiman Hawibowo, Candra Kurniawan, Dede Djuhana 

MATERIALS PROCESSING AND CHARACTERIZATION 

EFFECT OF FEV RESIDUAL POWDERS AS AN INNOVATION OF THERMO REACTIVE 

DEPOSITION PROCESS (TRD) WITH MATERIAL BALANCE METHOD TO CARBIDE 

SURFACE CHARACTERISTICS ON SUJ2 TOOL STEEL .......................................................................... 120 

Reza Fawazul, Myrna Ariati Mochtar 

THE EFFECT OF THERMO REACTIVE DIFFUSION (TRD) PROCESSING TIME WITH 

FERROCHROMIUM POWDER ON CARBIDE LAYER CHARACTERISTICS ON SUJ 2 TOOL 

STEEL SUBSTRATE ...................................................................................................................................... 129 

Annida Jihan Maulida, Myrna Ariati 

THE EFFECT OF NEODYMIUM ON THE SOLIDIFICATION PROCESS OF AL-5ZN-0,5CU 

ALLOY SACRIFICIAL ANODE .................................................................................................................... 137 

Yudha Pratesa, Adimas Habib Iqbal, Deni Ferdian 

CHARACTERISTICS OF PRODUCTS OF THERMO REACTIVE DEPOSITION SURFACE 

TREATMENT ON JIS-SUJ2 STEEL USING FE-CR COATING POWDER WITH PROCESS 

TEMPERATURE VARIATION ...................................................................................................................... 142 

Muhammad Panji Wiguna, Myrna Ariati 

STUDY OF TEMPERATURE AND HOLDING TIME OF SECOND STAGE IN TWO-STAGES 

THERMAL UPGRADING OF LATERITIC NICKEL ORE .......................................................................... 149 

B Suharno, A Sa'Adah, A Shofi, F Nurjaman 

MICROSTRUCTURE, PHASES TRANSFORMATION AND HARDNESS OF SINTERED FE-

MO-SI ALLOYS PREPARED BY POWDER METALLURGY TECHNIQUE ............................................ 155 

Ciswandi, Rini Riastuti, Agus Sukarto Wismogroho, Bambang Hermanto, Toto Sudiro 



REDUCED REMANENCE TO COERCIVITY INCREASE RATIO OF PR 11,76X DYXFE82B6 (X = 

0; 1; 2; 3) PERMANENT MAGNETS ............................................................................................................. 164 

Nanang Sudrajat, A Wisnu, Azwar Manaf 

SYNTHESIS AND DEPOSITION OF HIGH CRYSTALLINITY CU2ZNSNS4 (CZTS) USING 

DIP COATING METHOD ............................................................................................................................... 170 

Adlan Mizan, Fathur Rahman, Badrul Munir, Achmad Subhan 

SEPARATION OF CERIUM FROM NEODYMIUM HYDROXIDE CONCENTRATE 

THROUGH DECOMPOSITION AND LEACHING USING HNO3  ............................................................. 178 

Mv Purwani, Triyono, M Setyadji, Ra Amiliana 

THE ROLE OF HEAT TREATMENT ON CHARACTERISTICS OF MG-AL-SR REINFORCED 

NANO-SIC COMPOSITE ............................................................................................................................... 188 

Vioni Dwi Sartika, Achmad Fauzi Trinanda, Rama Aditya Syarif, Ivan Orlando Limouswan, 

Anne Zulfia Syahrial 

EFFECT OF SODIUM CARBONATE ON THE REDUCTION PROCESS OF NICKEL SLAG 

FROM SULAWESI.......................................................................................................................................... 196 

Arum Cahyanurani Setyabrata, Ahmad Maksum, Agus Budi Prasetyo, Bambang Priyono, 

Johny Wahyuadi Soedarsono 

THE INFLUENCE OF SPRAY DISTANCE OF THERMAL SPRAYED ALUMINUM (TSA) ON 

ITS CORROSION RESISTANCE AND BOND STRENGTH ....................................................................... 203 

Rini Riastuti, Bravola A H Bancin, Zamri Rahmat, Sonia T Siallagani 

ROLE OF ZN SUBSTITUTION ON IMPROVEMENT OF ELECTROMAGNETIC AND 

MICROWAVE ABSORPTION CHARACTERISTICS OF BATI(1-X) ZNXO3 (X = 0; 1/3; ½; 2/3; 1) ........... 210 

Yuda Bakti Zainal, Tony Kristiantoro, Dedi, Azwar Manaf 

SYNTHESIS AND CHARACTERIZATION OF BIOCHAR FROM CRAB SHELL BY 

PYROLYSIS .................................................................................................................................................... 215 

Muhamad Nasir, Triannisa Rahmawati, Fitri Dara 

EFFECT OF SN-ADDITION ON THE PROPERTIES OF THE BIOMEDICAL TI-17NB-6TA 

ALLOY. ........................................................................................................................................................... 223 

Alaa Keshtta, Mohamed A.-H Gepreel 

SYNTHESIS AND CHARACTERIZATION OF BI2TE3 THERMOELECTRIC MATERIAL 

USING THE COLD PRESSING AND SINTERING METHOD .................................................................... 229 

Tony Kristiantoro, Dedi, Vivi Fauzia 

MECHANICAL PROPERTIES AND MICROSTRUCTURE AT STAINLESS STEEL HAZ 

FROM DISSIMILAR METAL WELDING AFTER HEAT TREATMENT PROCESSES ............................ 235 

Raden Dadan Ramdan, M Agus Kariem, Oki Neswan, Fadhil Wiriawan, Rochim Suratman, 

Bambang Widyanto, Riza Wirawan 

EFFECT OF INTERLAMINATED CARBON AND BASALT FIBER REINFORCED HYBRID 

COMPOSITES ON MODE I FRACTURE TOUGHNESS ............................................................................. 242 

I D G Ary Subagia, A Herman Yuwono, Yonjig Kim 

PRELIMINARY STUDY ON THE USE OF RICE HUSK AS A REDUCING AGENT IN IRON 

SAND REDUCTION ....................................................................................................................................... 252 

Muhammad Faris Ghiyats, Ahmad Maksum, Johny Wahyuadi Soedarsono 



EFFECT OF THE PROCESSING PARAMETERS ON THE SHRINKAGE DEFECT USING A 

HIGH-PRESSURE DIE-CASTING PROCESS ............................................................................................... 258 

Dwi Rahmalina, Hendri Sukma, Andry 

NANO SCIENCE AND TECHNOLOGY, NUCLEAR SCIENCE AND TECHNOLOGY 

APPLICATIONS 

WET-SPINNING OF CELLULOSE ACETATE REINFORCED WITH ACETYLATED NANO-

CRYSTALLINE CELLULOSE AS CARBON FIBRE PRECURSORS ......................................................... 266 

Mahyuni Harahap, Bongkot Hararak, Inam Khan, Surya Pandita, Gea Saharman 

PRODUCTION OF NANOBIOCONTROL AGENT IN MOLASSES AND TOFU LIQUID 

WASTE MEDIA BY STREPTOMYCES SP. TT10 ........................................................................................ 274 

Sri Andayani Desak Gede, Hermida Putu I Dewa, Novik Nur Hidayat, Toni Kristiantoro, 

Desak Gede Tirta Andini 

CHARACTERISTICS OF URANIUM DIOXIDE (UO2) KERNEL PRODUCED BY SINTERING 

PROCESS USING MODIFIED SINTERING REACTOR .............................................................................. 284 

Moch Setyadji, Aliyah Fitrotun 

POLYMER-, BIO- AND SOFT MATERIALS 

PREPARATION OF POLYVINYL ALCOHOL/CELLULOSE NANO FIBER 

NANOCOMPOSITE ISOLATED FROM EMPTY OIL PALM FRUIT BUNCHES ..................................... 294 

Saharman Gea, Indra, Yugia Muis, Nami Panindia, Yasir Arafat Hutapea 

INCREASED ELECTRICAL CONDUCTIVITY OF POLYPYRROLE THROUGH EMULSION 

POLYMERIZATION ASSISTED EMULSIFIER SYNTHESIS .................................................................... 304 

Prestika Gema Sari, Mas Ayu Elita Hafizah, Andreas, Azwar Manaf 

AEROGEL BASED HIGH PERFORMANCE THERMAL INSULATION MATERIALS ........................... 312 

Mohanapriya Venkataraman, Rajesh Mishra, Jiri Militky, Dana Kremenakova, Petru Michal 

THE ROLES OF PROCESS PARAMETERS ON STRUCTURES AND MECHANICAL 

PROPERTIES OF POLYPROPYLENE/CLAY NANOCOMPOSITES ......................................................... 321 

Annisa Rifathin, Onny Ujianto, Nurul Jamilah, Afrinaldi Bambang 

SHAPE MEMORY THERMOPLASTIC NATURAL RUBBER FOR FORENSIC 

APPLICATIONS .............................................................................................................................................. 329 

Theerarat Sengsuk, Sililak Intom, Ladawan Songtipya, Jobish Johns, Krisadakon 

Chawengsaksopak, Ekwipoo Kalkornsurapranee 

ENHANCING PROPERTIES OF CURED NR/PVA BLENDS USING GLUTARALDEHYDE AS 

A CROSSLINKING AGENT: EFFECT OF NANO-CLAY LOADING ........................................................ 335 

Nussana Lehman, Ladawan Songtipya, Jobish Johns, Ekwipoo Kalkornsurapranee 

POLY(LACTIC ACID)-BASED COMPOSITES INCORPORATED WITH SPENT COFFEE 

GROUND AND TEA LEAVE FOR FOOD PACKAGING APPLICATION: A WASTE TO 

WEALTH ......................................................................................................................................................... 344 

Ladawan Songtipya, Thitirat Limchu, Suphatchara Phuttharak, Ponusa Songtipya, Ekwipoo 

Kalkornsurapranee 

WOOD PLASTIC COMPOSITES FROM WASTE PLASTIC BAGS: FORMULA 

OPTIMIZATION USING EXTREME VERTICES MIXTURE DESIGN ...................................................... 353 

Y A Swasono, L Adhyati, O Ujianto, B Ramadhoni, W Wuryanti 



RELAXATION BEHAVIOR OF NATURAL RUBBER COMPOSITES THROUGH RECOVERY 

MEASUREMENT AFTER TENSION AND COMPRESSION SET .............................................................. 361 

I N Indrajati, I Setyorini 

SHAPE MEMORY BEHAVIOR OF SHAPE MEMORY NATURAL RUBBER .......................................... 371 

N M Setyadewi, I N Indrajati 

BIODEGRADABILITY OF CASSAVA STARCH/HIGH DENSITY POLYETHYLENE 

REACTIVE BLEND DURING COMPOST BURIAL .................................................................................... 376 

Dwi Wahini Nurhajati, Noor Maryam Setyadewi, Ihda Novia Indrajati 

FABRICATION AND CHARACTERIZATION OF POLY LACTIC ACID (PLA)-STARCH 

BASED BIOPLASTIC COMPOSITES ........................................................................................................... 384 

Akbar Hanif Dawam Abdullah, Anti Khoerul Fikriyyah, Oceu Dwi Putri, Putri Putih Puspa 

Asri 

CORROSION RESISTANCE OF 316L BIOMATERIAL IN SIMULATED BODY FLUID BY 

MODIFICATION OF SHOT DISTANCE AND SHOT ANGLE OF SHOT PEENING ................................ 394 

Erich Umbu Kondi Maliwemu, Viktor Malau, Priyo Tri Iswanto 

COMPARATIVE STUDIES ON THE SYNTHESIS OF POLYPYRROLE THROUGH 

POLYMERIZATION REACTION BETWEEN BATCH AND CONTINUOUS PROCESSES .................... 401 

Gina Ayu Wardhani, Mas Ayu Elita Hafizah, Andreas, Azwar Manaf 

ENERGY AND ENVIRONMENT MATERIALS 

TENSILE PROPERTIES OF GLASS ROVING AND HYBRID TAPES ...................................................... 408 

Mohanapriya Venkataraman, Jirí Militký, Rajesh Mishra, Dana Kremenakova, Michal Petru 

GROWTH OF ZNO NANORODS SYNTHESIZED VIA CHEMICAL BATH DEPOSITION AT 

DIFFERENT REACTION TIMES AND PRECURSOR CONCENTRATIONS ............................................ 414 

Nofrijon Sofyan, Sadra Partogi Panjaitan, Akhmad Herman Yuwono 

EFFECT OF ACTIVATED CARBON ADDITION ON ELECTROCHEMICAL 

PERFORMANCE OF LI4TI5O12/NANO SI COMPOSITE AS ANODE MATERIAL FOR LIB ................... 421 

N Annisa, I Orlando, Faizah, A Z Syahrial 

CURRENT STATE OF LITHIUM ION BATTERY COMPONENTS AND THEIR 

DEVELOPMENT ............................................................................................................................................ 429 

Maria Kayra Saskia, Evvy Kartini 

SYNTHESIS AND CHARACTERIZATION OF LIFEPO4 BY VARIATION ADDITION OF 

(LI3PO4)0.5(AGI)0.25(LII)0.25 AS CATHODE MATERIAL FOR ALL-SOLID-STATE LI-ION 

BATTERY........................................................................................................................................................ 438 

Lisda Ainiya, Evvy Kartini, Wagiyo Honggowiranto 

IMPROVING PERFORMANCE OF LIFEPO4 BY ADDITION OF CARBON NANO TUBE FOR 

LITHIUM ION BATTERY .............................................................................................................................. 444 

W Honggowiranto, E Kartini, Sudaryanto, R N S Rofika, E Hutamaningtyas, A Subhan, A 

Sudjatno 

INTERFACIAL PROPERTIES OF SOLID POLYMER ELECTROLYTE FOR LITHIUM-ION 

BATTERY........................................................................................................................................................ 452 

Sudaryanto, Evi Yulianti, Deswita, Wahyudianingsih, Desy N P Anggreyni, Evvy Kartini 



SYNTHESIS OF LI4TI5O12 (LTO) BY SOL-GEL METHOD FOR LITHIUM ION BATTERY 

ANODE ............................................................................................................................................................ 460 

Yustinus Purwamargapratala, Agus Sujatno, Yohanes Lugas Sabayu, Evvy Kartini 

STUDY OF AL-ZN-CU-SM EFFICIENCY FOR LOW-VOLTAGE SACRIFICIAL ANODE 

CANDIDATE ................................................................................................................................................... 466 

D Ferdian, J A Sibuea, Y R Dharmawan, Y Pratesa 

INFINITE ENERGY CREATES BETTER LIFE ............................................................................................ 472 

Ambar Pertiwi, Rudy Harjanto, Evvy Kartini 

GRADING OF LITHIUM ION BATTERY MODULE FOR PUBLIC STREET LIGHTING ....................... 478 

E Kartini, S Sudaryanto, W Honggowiranto, A Sudjatno, A Fadjri, I Marto, R N S Rofika 

OTHER RELATED TOPICS 

REMAINING LIFE AND CORROSION RATE PREDICTION OF WELL CASING MATERIAL 

IN THE CO2 ENVIRONMENT ....................................................................................................................... 485 

Muhamad Yudi Masduky Sholihin, Hendry Saputra Kusyanto, Roni Hadi Wijaya, Wahyu 

Haryadi 

Author Index 

 




