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Free . July 2018

Preface: Disruptive Innovation in Mechanical Engineering for

Industry Competitiveness

AIP Conference Proceedings 1983, 010001 (2018); https://doi.org/10.1063/1.5046196

ENERGY

Free . July 2018

Effect of air speed and expansion valve openings on moisture

content and dry air ratio in a modified air conditioning

evaporator system
Irwin Bizzy, Riman Sipahutar, Eddy Ibrahim, Muhammad Faizal more...

AIP Conference Proceedings 1983, 020001 (2018); https://doi.org/10.1063/1.5046197

Free . July 2018

Experimental study of the effect of adding incline prismatic

triangle fin to the air flow under v-corrugated absorber plate

for solar air heater efficiency
Mohammad Hakam, Djatmiko Ichsani, Budi Utomo K. W., Wawan Aries W. more...
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Free . July 2018

Numerical simulation of airfoil Eppler 562 with variations of

whitcomb wingtip devices
Setyo Hariyadi S. P., Sutardi, Wawan Aries Widodo, and Arifandi Rachmadiyan

AIP Conference Proceedings 1983, 020003 (2018); https://doi.org/10.1063/1.5046199

Free . July 2018

Improvement of hydrodynamic performance of heated plate

mounted by perforated concave delta winglet vortex

generator in airflow channel: An experimental study
Syaiful, M. S. K. Tony S. U., Agus Saryanto, and Myung-Whan Bae

AIP Conference Proceedings 1983, 020004 (2018); https://doi.org/10.1063/1.5046200

Free . July 2018

The effect of swirl vanes on the visualization and temperature

distribution of co-flow diffusion flame
Mega Nur Sasongko, and Widya Wijayanti

AIP Conference Proceedings 1983, 020005 (2018); https://doi.org/10.1063/1.5046201
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Daru Sugati, and Marwan Effendy

AIP Conference Proceedings 1983, 020006 (2018); https://doi.org/10.1063/1.5046202

Free . July 2018

Experimental study of the effect of adding prismatic fin to the

air flow under v-corrugated absorber plate for solar air heater

performance
Mohammad Hakam, Djatmiko Ichsani, Budi Utomo K. W., Wawan A. W. more...

AIP Conference Proceedings 1983, 020007 (2018); https://doi.org/10.1063/1.5046203

Free . July 2018

The effect of the silica crust on the blades on the efficiency of

the steam turbine in geothermal power plant
Endang Achdi, Herman Somantri, and Regi Rahadiana

AIP Conference Proceedings 1983, 020008 (2018); https://doi.org/10.1063/1.5046204

Free . July 2018

Analysis of butanol droplet evaporation using modified

stagnant film model
Engkos Achmad Kosasih, Abdul Aziz Rohman Hakim, and Muhammad Hussein

AIP Conference Proceedings 1983, 020009 (2018); https://doi.org/10.1063/1.5046205
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Free . July 2018

Optimize performance of split AC evaporator using variable

speed drive in motor fan evaporator
Zulkifli Amin, and Zulfikri

AIP Conference Proceedings 1983, 020010 (2018); https://doi.org/10.1063/1.5046206

Free . July 2018

Numerical study of flow characteristics around wing airfoil

Eppler 562 with variations of rearward wingtip fence
S.P. Setyo Hariyadi, Sutardi, and Wawan Aries Widodo

AIP Conference Proceedings 1983, 020011 (2018); https://doi.org/10.1063/1.5046207

Free . July 2018

The stirrer rotation effects of gas hydrate performance in the

hydrate crystallizer
Widya Wijayanti

AIP Conference Proceedings 1983, 020012 (2018); https://doi.org/10.1063/1.5046208
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Free . July 2018

Identification performance of the liquid-gas ejector using

static pressure distribution
Daru Sugati, Indarto, Purnomo, Sutrisno more...

AIP Conference Proceedings 1983, 020013 (2018); https://doi.org/10.1063/1.5046209

Free . July 2018

Optimization of H2S absorption toward the alteration in flow

rate of biogas purification system with water scrubber using

particle swarm optimization
Arief Abdurrakhman, Moch Machrus Adhim, and Bambang Lelono Widjiantoro

AIP Conference Proceedings 1983, 020014 (2018); https://doi.org/10.1063/1.5046210

Free . July 2018

The effects of the material conductivity on the dynamics

behavior of the multiple droplets impacting onto hot surface
Teguh Wibowo, Arif Widyatama, Samsul Kamal, Deendarlianto more...

AIP Conference Proceedings 1983, 020015 (2018); https://doi.org/10.1063/1.5046211

Free . July 2018
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The study on the effect of inlet disturbance body insertion on

the flow pressure drop in a 90° square elbow
Randi Purnama Putra, Sutardi, and Wawan Aries Widodo

AIP Conference Proceedings 1983, 020016 (2018); https://doi.org/10.1063/1.5046212

Free . July 2018

The effect of natural bentonite and temperature on

gasification of oil palm shell
Nurkholis Hamidi, Purnami, and Adimas Rangga Juliyono

AIP Conference Proceedings 1983, 020017 (2018); https://doi.org/10.1063/1.5046213

Free . July 2018

CFD simulation of circulating fluidized bed boiler 30 MW:

Effect of primary and secondary air distribution on fluidization

behavior
Rizki Mohammad Wijayanto, Bambang Sudarmanta, Achmad Syaifudin, and Giri Nugroho

AIP Conference Proceedings 1983, 020018 (2018); https://doi.org/10.1063/1.5046214

Free . July 2018

The investigation on cooling capacity and CELdek material

pad classification of evaporative cooling pad system using
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different pad material with water temperature and water

discharge variations
Hendra Wijaksana, I. Nyoman Suprapta Winaya, Made Sucipta, Ainul Ghurri more...

AIP Conference Proceedings 1983, 020019 (2018); https://doi.org/10.1063/1.5046215

Free . July 2018

Characterization of bioetanol gel and applications on

bioethanol gel stove
Baktiyar Mei Hermawan, and Bambang Sudarmanta

AIP Conference Proceedings 1983, 020020 (2018); https://doi.org/10.1063/1.5046216

Free . July 2018

Experimental and numerical study of coal swirl fluidized bed

drying on different angle of guide vane
Prabowo, Djatmiko Ichsani, Wawan Aries Widodo, and Melvin Emil Simanjuntak

AIP Conference Proceedings 1983, 020021 (2018); https://doi.org/10.1063/1.5046217

Free . July 2018

Heat transfer characterisitics of collector solar water heater

with turbulence enhancer
Agung Widodo, and Nizar Ramadhan

SHOW ABSTRACT
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AIP Conference Proceedings 1983, 020022 (2018); https://doi.org/10.1063/1.5046218

Free . July 2018

The effect of width of single curtain on the performance of

Savonius wind turbine
Triyogi Yuwono, Abdul Latip, Nabila Prastiya Putri, Mukhamad Ubaidillah more...

AIP Conference Proceedings 1983, 020023 (2018); https://doi.org/10.1063/1.5046219

Free . July 2018

Numerical simulation of cross-flow around four circular

cylinders in-line square configuration near a plane wall at

supercritical Reynolds number
A. Grummy Wailanduw, and Triyogi Yuwono

AIP Conference Proceedings 1983, 020024 (2018); https://doi.org/10.1063/1.5046220

Free . July 2018

The production of biofuels from jatropha curcas oil using

ultrasound energy
Muh. Irwan, Ramli Thahir, Arief Adhiksana, Marlinda more...

AIP Conference Proceedings 1983, 020025 (2018); https://doi.org/10.1063/1.5046221
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Free . July 2018

Experimental investigation on multi-stage downdraft

gasification: Influence of air ratio and equivalent ratio to the

gasifier performance
Arif Rahman Saleh, and Bambang Sudarmanta

AIP Conference Proceedings 1983, 020026 (2018); https://doi.org/10.1063/1.5046222

Free . July 2018

Numerical study of passive control flow on cylinder by splitter

plate in narrow channel
Diastian Vinaya Wijanarko, and Wawan Aries Widodo

AIP Conference Proceedings 1983, 020027 (2018); https://doi.org/10.1063/1.5046223

Free . July 2018

Alternative solid biofuel production from palm oil residue

wastes employing dry torrefaction
Mochamad Syamsiro, Batman Budiarto Sitompul, Untoro Budi Surono, Bayu Prabowo

more...

AIP Conference Proceedings 1983, 020028 (2018); https://doi.org/10.1063/1.5046224
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Free . July 2018

Experimental study on the effect of heating temperature on

bioethanol injector to spray characteristics for application on

sinjai-150 engine
Ramadhani Ayu S. N., and Bambang Sudarmanta

AIP Conference Proceedings 1983, 020029 (2018); https://doi.org/10.1063/1.5046225

Free . July 2018

Multi-objective optimization and integration of double effect

absorption refrigeration system (DEARS) into Kamojang power

plant (PP) to improve plant performance
Agung Satrio Wibowo, Nanang Kurniawan, Nasruddin, and Arief Surachman

AIP Conference Proceedings 1983, 020030 (2018); https://doi.org/10.1063/1.5046226

Free . July 2018

Critical analysis using FMEA fuzzy logic on geothermal steam

turbine system
Nasruddin, Nanang Kurniawan, Dimas Prasetyadi, and Sherly

AIP Conference Proceedings 1983, 020031 (2018); https://doi.org/10.1063/1.5046227
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Free . July 2018

Numerical study on a Darrieus-Savonius wind turbine with

Darrieus rotor placement variation
Ilmawan Yanuarsyah, Vivien Suphandani Djanali, and Bambang Arip Dwiyantoro

AIP Conference Proceedings 1983, 020032 (2018); https://doi.org/10.1063/1.5046228

Free . July 2018

Numerical and experimental study on a backward impeller of

centrifugal pump
Vivien S. Djanali, Didit S. Wahono, Alif A. Wicaksono, and Nur Ikhwan

AIP Conference Proceedings 1983, 020033 (2018); https://doi.org/10.1063/1.5046229

Free . July 2018

Natural convection stratification and scaling in a cavity with

unsteady sidewall heating
Linjing Zhou, Steven Armfield, Nicholas Williamson, Michael Kirkpatrick more...

AIP Conference Proceedings 1983, 020034 (2018); https://doi.org/10.1063/1.5046230

Free . July 2018
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Study numerical and experimental a cooling of axial brushless

direct current (BLDC) motor for electric scooter
Agus Mukhlisin, Prabowo, and Muhammad Nur Yuniarto

AIP Conference Proceedings 1983, 020035 (2018); https://doi.org/10.1063/1.5046231

Free . July 2018

Cold start technology for dedicated bioethanol SINJAI-150

engine
Bambang Sudarmanta, Dicky Prayoga, Alief Wikarta, and I. Nyoman Sutantra

AIP Conference Proceedings 1983, 020036 (2018); https://doi.org/10.1063/1.5046232

Free . July 2018

The effect of two stage gasifying agent on biomass downdraft

gasification to the gasifier performance
Bambang Sudarmanta, Abdul Gafur, Arif Rahman Saleh, Bambang Arip Dwiyantoro

more...

AIP Conference Proceedings 1983, 020037 (2018); https://doi.org/10.1063/1.5046233

Free . July 2018

Numerical study of flow characteristic and heat transfer on

ultracapacitor stack with Reynolds number variations
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Christopher Gunawan, Vivien Suphandani Djanali, Nana Paradigma, and Vita

Lystianingrum

AIP Conference Proceedings 1983, 020038 (2018); https://doi.org/10.1063/1.5046234

Free . July 2018

Numerical study of heat transfer characteristics on Macchi

package boiler (63-B4002) superheater tube in utility of PIM-2
Muhammad Ilham Maulana, Ahmad Syuhada, and Hashfi Hamdani

AIP Conference Proceedings 1983, 020039 (2018); https://doi.org/10.1063/1.5046235

DESIGN

Free . July 2018

Stress analysis on mechanical hand prototype with kinematics

model approach and performance tests
Husaini, Iskandar Hasanuddin, Sandi Yudha B. Z., and Hasan Akhyar

AIP Conference Proceedings 1983, 030001 (2018); https://doi.org/10.1063/1.5046236

Free . July 2018

Optimized design of cab frame to improve energy absorption

performance
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Zefry Darmawan, Shigeyuki Haruyama, and Ken Kaminishi

AIP Conference Proceedings 1983, 030002 (2018); https://doi.org/10.1063/1.5046237

Free . July 2018

The Morlet wavelet transform for reducing fatigue testing

time of an automotive suspension signal
Husaini, Teuku Edisah Putra, and Nurdin Ali

AIP Conference Proceedings 1983, 030003 (2018); https://doi.org/10.1063/1.5046238

Free . July 2018

Identifying strain signal characteristics of automotive

suspension system subjected to road surface vibrations
Teuku Edisah Putra, and Husaini

AIP Conference Proceedings 1983, 030004 (2018); https://doi.org/10.1063/1.5046239

Free . July 2018

Optimisation of empty and foam-filled cylindrical double

tubes under dynamic compression loading
F. Djamaluddin, and A. A. Aljinaidi

AIP Conference Proceedings 1983, 030005 (2018); https://doi.org/10.1063/1.5046240
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Free . July 2018

The crushing behaviour of bamboo fibres reinforced epoxy

matrix composite tube under quasi-static compression

loading
Hadi Saputra, Jamasri, and Heru S. B. Rochardjo

AIP Conference Proceedings 1983, 030006 (2018); https://doi.org/10.1063/1.5046241

Free . July 2018

Transverse vibrations of a Bundengan string
Gea Oswah Fatah Parikesit, and Indraswari Kusumaningtyas

AIP Conference Proceedings 1983, 030007 (2018); https://doi.org/10.1063/1.5046242

Free . July 2018

Modeling and analysis rural multipurpose vehicle suspension

system using magnetorheological damper with ISO 2631
Fridam Amruloh Baqarizky, and I. Nyoman Sutantra

AIP Conference Proceedings 1983, 030008 (2018); https://doi.org/10.1063/1.5046243
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Free . July 2018

Study on influences of linkage geometry on actively controlled

double wishbone suspension
Unggul Wasiwitono, Agus Sigit Pramono, and I. Nyoman Sutantra

AIP Conference Proceedings 1983, 030009 (2018); https://doi.org/10.1063/1.5046244

Free . July 2018

Vibration of an I-beam bicycle frame made by aluminum

casting
Indraswari Kusumaningtyas, Rex Henderson Agandhi, Aristo Ahmad Isnawan, and Suyitno

AIP Conference Proceedings 1983, 030010 (2018); https://doi.org/10.1063/1.5046245

Free . July 2018

Study of self balancing two-wheeled motor cycle with double

gyroscope stabilization
Wayan Eka Putri Ksamawati, and Agus Sigit Pramono

AIP Conference Proceedings 1983, 030011 (2018); https://doi.org/10.1063/1.5046246

Free . July 2018

Water resistance performance test of GESITS electric scooter
Alief Wikarta, Andi Rahmadiansah, M. Nur Yuniarto, and Indra Sidharta
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AIP Conference Proceedings 1983, 030012 (2018); https://doi.org/10.1063/1.5046247

Free . July 2018

The influence of TLCD junction angle on the structure

response with TLCD
Lovely Son, Ahmad Husein, and Mulyadi Bur

AIP Conference Proceedings 1983, 030013 (2018); https://doi.org/10.1063/1.5046248

Free . July 2018

Vibration simulation of guitar top plates from spruce and

petung bamboo at subsequent production stages
Indraswari Kusumaningtyas, Tiko Rizki Sanjaya, and Rizaldin Andwir

AIP Conference Proceedings 1983, 030014 (2018); https://doi.org/10.1063/1.5046249

Free . July 2018

Optimizing the value of reduction and generating energy on

mechanism of cantilever piezoelectric vibration absorber

(CPVA)
Wiwiek Hendrowati, Harus Laksana Guntur, and Moch. Solichin

AIP Conference Proceedings 1983, 030015 (2018); https://doi.org/10.1063/1.5046250
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Free . July 2018

Analysis of the influence of single-double input cylinder with

single output generator to the performance of hydraulic

regenerative shock absorber
Harus Laksana Guntur, Wiwiek Hendrowati, Novian Fajar Satria, and Hary Soebagyo

AIP Conference Proceedings 1983, 030016 (2018); https://doi.org/10.1063/1.5046251

Free . July 2018

Modelling and analysis of a half car (front-rear) energy

regenerating suspension with hydro-magneto-electric shock

absorber
Harus Laksana Guntur, Aida Annisa Amin Daman, Wiwiek Hendrowati, Didin Merlinovi

more...

AIP Conference Proceedings 1983, 030017 (2018); https://doi.org/10.1063/1.5046252

Free . July 2018

Computation modelling of tire-road contact
M. Sabri

AIP Conference Proceedings 1983, 030018 (2018); https://doi.org/10.1063/1.5046253
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Free . July 2018

Experiment and FEM simulation of static test of knee joint

prostheses
Suyitno, E. Purba, and L. Pudjilaksono

AIP Conference Proceedings 1983, 030019 (2018); https://doi.org/10.1063/1.5046254

Free . July 2018

Design of motorcycles hybrid which efficient and

environmentally friendly
Muhammad Yunus, Alief Wikarta, and Muhammad Nur Yuniarto

AIP Conference Proceedings 1983, 030020 (2018); https://doi.org/10.1063/1.5046255

Free . July 2018

Bifurcation stenting design and analysis using finite element

method
Suyitno, H. I. Pratama, and L. Pudjilaksono

AIP Conference Proceedings 1983, 030021 (2018); https://doi.org/10.1063/1.5046256

Free . July 2018
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FEM analysis on balloon expandable stent considering

viscoplasticity
Achmad Syaifudin, and Katsuhiko Sasaki

AIP Conference Proceedings 1983, 030022 (2018); https://doi.org/10.1063/1.5046257

MANUFACTURING

Free . July 2018

Computer-aided design and optimization of a redundant

robotic system for automated fiber placement process
Divya Shah, Jiuchun Gao, Anatol Pashkevich, Stéphane Caro more...

AIP Conference Proceedings 1983, 040001 (2018); https://doi.org/10.1063/1.5046258

Free . July 2018

Friction stir welding of aluminum 6061 using varied probe
Djarot B. Darmadi, Widia Setiawan, Eko Siswanto, and Anindito Purnowidodo

AIP Conference Proceedings 1983, 040002 (2018); https://doi.org/10.1063/1.5046259

Free . July 2018

Characterization and mechanical properties analysis of three

rocker arms of SOHC motorcycle engine
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Norman Iskandar, Rifky Ismail, Irfan Yahya Ikhsanudin, and Ridzky Ade Irawan

AIP Conference Proceedings 1983, 040003 (2018); https://doi.org/10.1063/1.5046260

Free . July 2018

New method of electric sports car body manufacturing using

spraying elastic frame fabric
Sudirja, Mohammad Adhitya, and Danardono Agus Sumarsono

AIP Conference Proceedings 1983, 040004 (2018); https://doi.org/10.1063/1.5046261

Free . July 2018

Effect of breather type and vacuum pressure on the

manufacturing of an unmanned aerial vehicle fuselage using

vacuum bagging method
Gesang Nugroho, Indro Pranoto, and Novata Zaka Rohmana

AIP Conference Proceedings 1983, 040005 (2018); https://doi.org/10.1063/1.5046262

Free . July 2018

Multi response optimization of thrust force and delamination

in carbon fiber reinforced polymer (CFRP) drilling using

backpropagation neural network-particle swarm optimization

(BPNN-PSO)
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R. Norcahyo, B. O. P. Soepangkat, and Sutikno

AIP Conference Proceedings 1983, 040006 (2018); https://doi.org/10.1063/1.5046263

Free . July 2018

Artificial neural network and genetic algorithm for multi-

objective optimization in drilling of glass fiber reinforce

polymer-stainless steel stacks
A. Sateria, B. O. P. Soepangkat, and Suhardjono

AIP Conference Proceedings 1983, 040007 (2018); https://doi.org/10.1063/1.5046264

Free . July 2018

Assessments of forces, surface roughness and chip formation

in surface grinding of SKD 61 tool steels using dry and

minimum quantity lubrication(MQL) techniques
B. O. P. Soepangkat, B. Pramujati, H. Subiyanto, and Sampurno

AIP Conference Proceedings 1983, 040008 (2018); https://doi.org/10.1063/1.5046265

Free . July 2018

Injection molding process modeling using back propagation

neural network method
Thenny Daus Salamoni, and Arif Wahjudi
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AIP Conference Proceedings 1983, 040009 (2018); https://doi.org/10.1063/1.5046266

Free . July 2018

Surface modification on steel SKD 61 for mold bracket

orthodonthics application with etching method
Jos Istiyanto, Yuda Setiawan, and Sugeng Supriadi

AIP Conference Proceedings 1983, 040010 (2018); https://doi.org/10.1063/1.5046267

Free . July 2018

The effect of sisal fiber content in the biocomposite product

from injection molding process on its mechanical properties
Dinny Harnany, I. Made Londen Batan, Rahmat Basya S. T., and M. Arif Wisnu A.

AIP Conference Proceedings 1983, 040011 (2018); https://doi.org/10.1063/1.5046268

Free . July 2018

Modification of surface roughness for a narrow path

microfluidic application
Jos Istiyanto, Dwi Muhadiyantoro, and Yudan Whulanza

AIP Conference Proceedings 1983, 040012 (2018); https://doi.org/10.1063/1.5046269
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Free . July 2018

Ironing force modeling analysis on aluminum cup using CATIA

V5
Akhmad Faizin, Arif Wahjudi, I. Made Londen Batan, and Agus Sigit Pramono

AIP Conference Proceedings 1983, 040013 (2018); https://doi.org/10.1063/1.5046270

Free . July 2018

Effect of interlayer in dissimilar metal of stainless steel SS 301

and aluminum alloy AA 1100 using micro resistance spot

welding
Ario Sunar Baskoro, Hakam Muzakki, Gandjar Kiswanto, and Winarto

AIP Conference Proceedings 1983, 040014 (2018); https://doi.org/10.1063/1.5046271

Free . July 2018

A modular design with complementary service based on PSS

concept: Case of mobile phone
Agus Sutanto, and Berry Yuliandra

AIP Conference Proceedings 1983, 040015 (2018); https://doi.org/10.1063/1.5046272
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Free . July 2018

Topsolid7 CAM application for machining
Dicky Rachmat Riyanto, I. Made Londen Batan, and Dinny Harnany

AIP Conference Proceedings 1983, 040016 (2018); https://doi.org/10.1063/1.5046273

METALLURGY

Free . July 2018

Characteristic of nitrided austenitic and martensitic stainless

steel by RF-DC plasma nitriding
Istiroyah, A. M. Juwono, and D. J. Santjojo

AIP Conference Proceedings 1983, 050001 (2018); https://doi.org/10.1063/1.5046274

Free . July 2018

High temperature oxidation of low carbon steel with and

without an Al coating in an atmosphere containing burning

ethanol
Mohammad Hakam, Chaur Jeng Wang, Herry Wardono, and Dwi Asmi

AIP Conference Proceedings 1983, 050002 (2018); https://doi.org/10.1063/1.5046275
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Free . July 2018

The influence of strain rate to mechanical properties on low

alloy steel ASTMA36
Husaini, Muhibbur Rachman, and M. Nizar Machmud

AIP Conference Proceedings 1983, 050003 (2018); https://doi.org/10.1063/1.5046276

Free . July 2018

The effect of diffusion treatment on the mechanical properties

of hot-dip aluminum coating on AISI P20 steel
M. Badaruddin, R. Tommy Riza, and Zulhanif

AIP Conference Proceedings 1983, 050004 (2018); https://doi.org/10.1063/1.5046277

Free . July 2018

Effect of alkali treatment on the flexural strength of bamboo

fibers reinforced styrofoam-modified polyester resin
Sugiman Sugiman, I. Ketut Candra, Paryanto Dwi Setyawan, and Buan Anshari

AIP Conference Proceedings 1983, 050005 (2018); https://doi.org/10.1063/1.5046278

Free . July 2018

Effect of fly ash volume fraction on the shear strength of

adhesively bonded steel joints
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Sugiman Sugiman, Sulfa Edy, Agus Dwi Catur, and Salman

AIP Conference Proceedings 1983, 050006 (2018); https://doi.org/10.1063/1.5046279

Free . July 2018

Flame retardant properties of composite fiberglass reinforced

unsaturated polyester resin
Adella Hotnyda Siregar, Budiman Adi Setyawan, and Amir Marasabessy

AIP Conference Proceedings 1983, 050007 (2018); https://doi.org/10.1063/1.5046280

Free . July 2018

Metal dusting in combustor basket
Helena Carolina Kis Agustin, and Lia Amalia

AIP Conference Proceedings 1983, 050008 (2018); https://doi.org/10.1063/1.5046281

Free . July 2018

Characteristics of natural fiber reinforced composite for brake

pads material
Sutikno, Bambang Pramujati, Shofia Dewi Safitri, and Anggita Razitania

AIP Conference Proceedings 1983, 050009 (2018); https://doi.org/10.1063/1.5046282
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Free . July 2018

Ballistic performance test of multiple reinforcements

composite armor vest
Sutikno, Wira Ashari, and Ridho Azhari

AIP Conference Proceedings 1983, 050010 (2018); https://doi.org/10.1063/1.5046283

Free . July 2018

Multiple reinforcements composite as a lightweight helmet

material in order to absorb impact energy due to collision
Wajan Berata, Sutikno, Ahmat Safa’at, and Joko Ade Nugroho

AIP Conference Proceedings 1983, 050011 (2018); https://doi.org/10.1063/1.5046284

Free . July 2018

Identification method for stick slip contact within multi

directional contact friction
Yusuf Kaelani, and Roy Yamsi Kurnia

AIP Conference Proceedings 1983, 050012 (2018); https://doi.org/10.1063/1.5046285

Free . July 2018
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Low temperature plasma nitriding of austenitic stainless steel
Istiroyah, and D. J. Santjojo

AIP Conference Proceedings 1983, 050013 (2018); https://doi.org/10.1063/1.5046286

Free . July 2018

Effect of filler volume fraction on mechanical strength and

failure mode of aluminium bonded with epoxy-based adhesive
Khairul Anam, and Anindito Purnowidodo

AIP Conference Proceedings 1983, 050014 (2018); https://doi.org/10.1063/1.5046287

Free . July 2018

Effect of depth of discharge on morphology and size of sulfate

particles in VRLA battery electrodes
Suwarno, Witantyo, and Irawan

AIP Conference Proceedings 1983, 050015 (2018); https://doi.org/10.1063/1.5046288

Free . July 2018

Influences of carbon additives in the positive active material

of lead-acid batteries to improve capacity and life cycles
Witantyo, Suwarno, Nurul Khafidatus Sholihah, and Abdullah Shahab

AIP Conference Proceedings 1983, 050016 (2018); https://doi.org/10.1063/1.5046289
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Free . July 2018

Mechanism of papaya leaf as organic inhibitor in corrosion

process
Giri Nugroho, Atria Pradityana, Nur Husodo, Mahirul Mursid more...

AIP Conference Proceedings 1983, 050017 (2018); https://doi.org/10.1063/1.5046290

Free . July 2018

Inhibition mechanism on mango peels as organic inhibitor in 1

M HCl solution
Atria Pradityana, Subowo, Arino Anzip, Denny M. E. Soedjono more...

AIP Conference Proceedings 1983, 050018 (2018); https://doi.org/10.1063/1.5046291

Free . July 2018

Properties of aluminum graphite composite prepared by stir

casting
Indra Sidharta, Jothan Agus Haryono, and Auzan Adani Devara

AIP Conference Proceedings 1983, 050019 (2018); https://doi.org/10.1063/1.5046292
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CONTROL

Free . July 2018

Simulation and analysis of three wheeled reverse trike

vehicles with PID controller
Wibowo, Lullus Lambang, Gilang Pratama, and Eko Surojo

AIP Conference Proceedings 1983, 060001 (2018); https://doi.org/10.1063/1.5046293

Free . July 2018

Optimization of performance of vapor compression

refrigeration system (VCRS) by controlling the motor fan of

the evaporator
Hamad Said Hanafi, Zulkifli Amin, and R. Iskandar

AIP Conference Proceedings 1983, 060002 (2018); https://doi.org/10.1063/1.5046294

Free . July 2018

Simulation analysis on the application of neural network

method to predict turret gun control parameters
Arif Wahjudi, and Deris Triana Noor

AIP Conference Proceedings 1983, 060003 (2018); https://doi.org/10.1063/1.5046295
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Free . July 2018

GRG nonlinear tuning method for PID controllers in RCWS 12,7

mm system
Bill Febrian Winoto, Bambang Pramujati, and Hendro Nurhadi

AIP Conference Proceedings 1983, 060004 (2018); https://doi.org/10.1063/1.5046296

Free . July 2018

Kinematics, dynamics and state space modeling for a remote

control weapon station 12.7mm (RCWS)
Hans Kristian, Bambang Pramujati, and Hendro Nurhadi

AIP Conference Proceedings 1983, 060005 (2018); https://doi.org/10.1063/1.5046297

Free . July 2018

Analysis of surface characteristic in mango peels as inhibitor

in acid solution
Atria Pradityana, Hari Subiyanto, Winarto, Budi Luwar Sanyoto more...

AIP Conference Proceedings 1983, 060006 (2018); https://doi.org/10.1063/1.5046298

Free . July 2018

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5046296
https://aip.scitation.org/author/Winoto%2C+Bill+Febrian
https://aip.scitation.org/author/Pramujati%2C+Bambang
https://aip.scitation.org/author/Nurhadi%2C+Hendro
https://doi.org/10.1063/1.5046296
https://aip.scitation.org/doi/10.1063/1.5046297
https://aip.scitation.org/author/Kristian%2C+Hans
https://aip.scitation.org/author/Pramujati%2C+Bambang
https://aip.scitation.org/author/Nurhadi%2C+Hendro
https://doi.org/10.1063/1.5046297
https://aip.scitation.org/doi/10.1063/1.5046298
https://aip.scitation.org/author/Pradityana%2C+Atria
https://aip.scitation.org/author/Subiyanto%2C+Hari
https://aip.scitation.org/author/Winarto
https://aip.scitation.org/author/Sanyoto%2C+Budi+Luwar
https://doi.org/10.1063/1.5046298


17/7/2018 AIP Conference Proceedings: Vol 1983, No 1

https://aip.scitation.org/toc/apc/1983/1?size=all&expanded=1983 34/36

Design optimization of spatial four cables suspended cable

driven parallel robot for rapid life-scan
Jeffrey Hanafie, Latifah Nurahmi, Stéphane Caro, and Bambang Pramujati

AIP Conference Proceedings 1983, 060007 (2018); https://doi.org/10.1063/1.5046299

Free . July 2018

Design and simulation of PID controller for lower limb

exoskeleton robot
Munadi, M. S. Nasir, M. Ariyanto, Norman Iskandar more...

AIP Conference Proceedings 1983, 060008 (2018); https://doi.org/10.1063/1.5046300

Free . July 2018

Design of auto following quadcopter control system based on

dynamic waypoint
Ari Kurniawan Saputra, Bambang Pramujati, and Dili Kurniawan

AIP Conference Proceedings 1983, 060009 (2018); https://doi.org/10.1063/1.5046301

Free . July 2018

Different approach of fuzzy logic algorithm implementation

for increasing performance of axial BLDC motor
Grangsang Sotyaramadhani, Alief Wikarta, and M. Nur Yuniarto

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5046299
https://aip.scitation.org/author/Hanafie%2C+Jeffrey
https://aip.scitation.org/author/Nurahmi%2C+Latifah
https://aip.scitation.org/author/Caro%2C+St%C3%A9phane
https://aip.scitation.org/author/Pramujati%2C+Bambang
https://doi.org/10.1063/1.5046299
https://aip.scitation.org/doi/10.1063/1.5046300
https://aip.scitation.org/author/Munadi
https://aip.scitation.org/author/Nasir%2C+M+S
https://aip.scitation.org/author/Ariyanto%2C+M
https://aip.scitation.org/author/Iskandar%2C+Norman
https://doi.org/10.1063/1.5046300
https://aip.scitation.org/doi/10.1063/1.5046301
https://aip.scitation.org/author/Saputra%2C+Ari+Kurniawan
https://aip.scitation.org/author/Pramujati%2C+Bambang
https://aip.scitation.org/author/Kurniawan%2C+Dili
https://doi.org/10.1063/1.5046301
https://aip.scitation.org/doi/10.1063/1.5046302
https://aip.scitation.org/author/Sotyaramadhani%2C+Grangsang
https://aip.scitation.org/author/Wikarta%2C+Alief
https://aip.scitation.org/author/Yuniarto%2C+M+Nur


17/7/2018 AIP Conference Proceedings: Vol 1983, No 1

https://aip.scitation.org/toc/apc/1983/1?size=all&expanded=1983 35/36

AIP Conference Proceedings 1983, 060010 (2018); https://doi.org/10.1063/1.5046302

SHOW ABSTRACT

Resources

AUTHOR

LIBRARIAN

ADVERTISER

General Information

ABOUT

CONTACT

HELP

PRIVACY POLICY

TERMS OF USE

FOLLOW AIP PUBLISHING:

    

BROWSE VOLUMES

https://doi.org/10.1063/1.5046302
https://oascentral.scitation.org/RealMedia/ads/click_lx.ads/aip.scitation.org/L17/2097126156/Bottom/AIP/HA_eSpectra_Coblenz/AIP_3147Coblenz.gif/334375425346744e65726741444a6c59?x
https://publishing.aip.org/authors
https://publishing.aip.org/librarians
http://www.scitation.org/advertising
http://www.scitation.org/about
http://www.scitation.org/contact
http://www.scitation.org/help
http://www.scitation.org/privacy
http://www.scitation.org/terms
http://www.scitation.org/
https://www.facebook.com/AIPPublishing/
https://twitter.com/AIP_Publishing
https://www.linkedin.com/company/10306347


A modular design with complementary service based on PSS concept: Case of mobile
phone
Agus Sutanto, and Berry Yuliandra

Citation: AIP Conference Proceedings 1983, 040015 (2018); doi: 10.1063/1.5046272
View online: https://doi.org/10.1063/1.5046272
View Table of Contents: http://aip.scitation.org/toc/apc/1983/1
Published by the American Institute of Physics

http://aip.scitation.org/author/Sutanto%2C+Agus
http://aip.scitation.org/author/Yuliandra%2C+Berry
/loi/apc
https://doi.org/10.1063/1.5046272
http://aip.scitation.org/toc/apc/1983/1
http://aip.scitation.org/publisher/


A Modular Design With Complementary Service Based On 
PSS Concept: Case Of Mobile Phone 

Agus Sutanto1,a) and Berry Yuliandra1) 

1Department of Mechanical Engineering, Universitas Andalas, Kampus Limau Manis, Padang, 25163, Indonesia 
 

a)Corresponding author: berry@ft.unand.ac.id 

Abstract.  To remain competitive in today’s business environment, many enterprises improve the value of their products. 
One of the currently developing concepts in some literatures is Product-Service Systems (PSS). This concept is an 
emerging model that enables a tighter integration of both product and service for fulfilling the consumers’ needs. How to 
implement the PSS concept at the design stage is one of the interesting aspects to be researched. Therefore, this paper 
deals with the implementation of PSS concept by using the modular design method for multi-parts product as well as its 
complementary service design based on PSS design methodology which generated in the previous study. A mobile phone 
design is taken as a case for implementing this approach. The Triangularization algorithm is applied as a method to 
produce the mobile phone modules. Based on the generated modules, the complementary intangible service for the repair 
activities and its adequate business process is subsequently developed. 

INTRODUCTION 

The mobile phones which provide a personal communication service and a portable and multi-purposes product 
is one of the human needs in the information age [1]. A very rapid and dynamic technological development [2], 
various challenges such as the growing market [3] and multi-variant product [4] has become common characteristics 
in mobile phone production at the present time. The business environment also pressurizes companies to 
continuously improve the mobile phone products to remain competitive [5] and consumer demands for the products 
are becoming increasingly customized [1]. This development shows that technology mastery is no longer enough to 
ensure competitive advantage. Mobile phone manufacturers need to find alternative sources of added value. One of 
them is through the addition of complementary services that are integrated with their basic products. A concept 
called Product-Service System (PSS) can be used to increase added value for mobile phone. This concept is an 
emerging engineering and business model as well, that provide cohesive delivery of product and services for 
fulfilling consumers’ requirements [6]–[8].  

Implementation of the PSS concept in mobile phone market can be found in various literatures. Early example of 
this implementation can be seen in [6], suggesting GSM network provider to give their new client mobile phone (for 
free or with reduced price) as a way to accelerate market penetration. Network provider then can made profit from 
extended features or services of the freely distributed product [8]. Another study also focus on developing integrated 
product-service roadmap for mobile communications [9]. There is also study on this subject trying to discuss the 
technical aspects further through development of new PSS design methodology for mobile phone in Indonesian 
market [10].  

The mobile phone marketing in Indonesia is different with market which is described in [6]. There are still two 
main parties involved: the mobile phone manufacturers and network provider, but these two parties do not have 
direct partnership and considered as two different entities in marketing scheme. A consumer who buys a mobile 
phone can afterwards freely choose the network provider he/ she wishes to use. This is a chance to view the 
development of PSS concept from different perspective, i.e. mobile phones manufacturers’ point of view.  

Sutanto et al [10] has reviewed the problem in their previous research by generating design concepts for mobile 
phones using a new PSS design methodology. The methodology integrated product and complementary service 
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based on customers’ preference. The result was synthesized into two PSS conceptual designs: (1) High specification 
mobile phone integrated with software upgrade service; and (2) A modular design integrated with the repair service. 
Between those two, the latter is more profitable because less cost invested in developing high specification mobile 
phone technology and service. A modular design can also improve PSS performance competitively [11]. Therefore, 
this paper deals with modular design with complementary repair service in case of mobile phone design in order to 
implement the proposed PSS conceptual design. 

MODULAR DESIGN BASED ON PSS 

A module consist of units that structurally independent of one another, but strongly connected and work together 
as a system [12]. Modularity has been recognized as a means to offer quick, customized, and more complex product 
and service without having to create totally new designs [13], [14]. While it can be seen as an enabler to integrate 
flexibility into the design and production technology [15], [16], modularity can also be seen as a way to standardize 
product-service production [13], [17]. The existing modules need to be standardized to ensure combinability, 
changeability, and substitutability. These making modularity a promising method to realize product-service platform 
and family [18].   

Various literature has proposed framework to develop modular PSS, as can be seen in [14], [18]–[22]. One thing 
that should be asks but always seems missing in modular PSS development what kind of PSS that will be offered? 
The type of PSS offered should be a consideration in determining modularity level to be used. Will modularity be 
applied to both products and services? Or just for products like conventional modularity but equipped with 
additional service that only serve as a complement? In the end, negative economic consequences from an over- or 
under-modularization still must be considered [23].  

The PSS classification system can be used to assist in making those decisions. There are three main categories 
that PSS can be classified into [24]: (1) Product-oriented services, where additional services are added to help 
products sales. Furthermore, this category subdivided into Product-related service and Advice and consultancy; (2) 
Use-oriented service, where product still plays central role in business model but the ownership of product stays 
with provider. Services are provided in the form of product utilization. This category divided into three sub 
category: Product lease, Product renting or sharing, and Product pooling; (3) Result-oriented service, where services 
are provided to consumers with no pre-determined product involved. There are also three sub categories for this one: 
activity management or outsourcing, pay per service unit, and functional result. The conceptual design discussed in 
this research was developed from mobile phones manufacturers’ perspective, which the core business is based on 
production of communication product. Its basic added value sources lies in product technical knowledge and quality 
control. This causes modular PSS developed in this research rooted in the first category, especially in Product-
related service.  

In Product-related service, the provider offers services needed during product use. This cover, for examples: 
maintenance contracts, financial schemes, consumables supplies, take-back agreements, etc. [24]. Those services 
can be useful for increasing quality and cost performance, create Unique Selling Points (USP) for manufacturer and 
new jobs opportunity for society [6], increasing product added value, serve as a basis for innovation strategy, and 
prolong product lifetime by including activities that can make product last longer and function properly without 
changing its characteristics, i.e. maintenance [8]. Services also help company to build up direct relations and 
intensify contact with their consumer [6], [8].  

The result of previous research proposed repair service as complimentary service for modular design [10]. This 
kind of service selected because modular design can help decreasing cycle time of repair service, by decreasing time 
needed to disassembly/ assembly product during repairing or replacing component. Repair service can help 
consumer in maintaining their mobile phone functions and prolong its product lifetime. Mobile phone manufacturer 
can also use repair service as additional revenue to improve their cost performance. The other use of repair service 
for mobile phone manufacturer is helping in develop innovation strategy by increasing the amount of feedback that 
can be received from consumers. Repair service also compatible with rapid progress of Information and 
Communication Technology (ICT). The development of those technology help in increasing service effectiveness 
and efficiency [6]. 
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METHODOLOGY 

Implementing PSS design process in case of mobile phone is conducted by using two parallel steps: (1) Modular 
design for mobile phone; and (2) Repair service or mobile phone. The modular design is attained by using a method 
called Triangularization algorithms [25]. These algorithms will produce several modules based on functional 
relations between parts. Those relationships are modelled in an interactions matrix which its element contains value 
0 or 1. Value 0 means no interaction between parts and value 1 means interaction between parts exist. These 
subsequent algorithms are applied to the interaction matrix with the following steps:  

a. Determine Origin Activity (OA) or Destination Activity (DA). An OA is a row of the matrix that does not 
have value 1 and a DA is a column of the matrix which does not have value 1. If there is no OA or DA, and 
then proceed to step e below.  

b. If OA or DA is found  then,  
- If a part is an OA, then place it at the leftmost position of the parts order.  
- If a part is a DA, then place it at the rightmost position of the parts order.  

c. Give mark on OA or DA parts.  
d. Delete rows and columns of OA or DA parts from the interaction matrix, and repeat from step a.  
e. Find a cycle of the parts interaction.  
f. Combine all parts in a cycle into one group.  
g. Delete all parts in a cycle from the interaction matrix.  
h. Determine a final result according to the combination retrieved in step f and g.  

 
In other hand, the repair service is developed by using different method from the modular design, because 

product and service have different nature. The product is tangible object while the service is intangible one. The 
product design approaches cannot be used to design services. The service design cannot be done with engineering 
characteristics design approach, but it can be approached by design of activities involved in the service provisions. 
This research uses business process design method to develop repair service. The business process of repair service 
is developed by using Business Process Diagram (BPD), one of tools in the Unified Modelling Language (UML). 
The BPD is an extension from of flowchart techniques used to describe activities sequences and effectively to 
analyse processes and to design activities.  

RESULT 

The result obtained by using the above mentioned methodology is a mobile phone module with its 
complementary repair service based on PSS concept. 

Generated Mobile Phone Modules  

The design of modular mobile phone is developed by using Triangularization algorithms. An interaction matrix 
constructed from mobile phone parts as an input for Triangularization algorithms. Mobile phone parts that included 
in interaction matrix can be seen in Table-1. Interaction matrix for mobile phone parts can be seen in Figure-1.  
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TABLE 1. General parts of a mobile phone [26] 
Code Part Name 
A1 
A2 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 

Front facial 
Back facial 
Internal facial 
Ringer 
Speaker 
Microphone 
Vibrator 
Charging connector 
Headphone connector 
Data cable connector 
Battery 
Battery connector 
SIM card connector 
Memory card connector 
Camera 
Camera connector 
On/ Off switch 
Internal antenna 
Printed Circuit Board 

(PCB)* 
PDA 
Display connector 

*) PCB has been equipped with antenna point, Power Frequency Oscillator (PFO), Central Processing Unit 
(CPU) and various IC 

 
 

 
FIGURE 1. Interaction matrix for a mobile phone 

 
The final result and parts order from Triangularization algorithms is B-A1-A2-C-D-F-Q-E-R-H-I-L-M-O-N-T-S-

K-J-P-G. The final interaction matrix can be seen in Figure-2. The part grouping in the box clusters can be set as 
proposed modules. If the ‘box’ only consists of one part, then it is not assigned to any module but stands as a unit. 
The proposed modules are ‘facials’, ‘core components’, ‘camera’, ‘display’ and ‘power source’. The implication of 
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these proposed modules is the usage of a non-removable battery because the battery and its connector are joined as a 
module. The result of the generated modules and the parts list can be seen in Table 2.  

 
 

 
FIGURE 2. Final interaction matrix for mobile phone 

 

TABLE 2. Generated modules for a mobile phone 
No. Module Parts list 
1. Facials Front facial 

Internal facial 
2. Core 

components 
Microphone 
Headphone connector 
Data cable connector 
SIM card connector 
Memory card 

connector 
PCB 

3. Camera Camera 
Camera connector 

4. Display PDA 
Display connector  

5. Power 
source 

Battery  
Battery connector  

 
This modular design will facilitate a repair service provision. Assembly or disassembly operations become easier 

and faster. A damaged module can be removed and replaced with a new one. 

Repair Service for Modular Mobile Phone  

According to [24], the repair service can be categorized as Product-related service and closely related to the 
product modularity. In case of mobile phone, the ease of assembly/ disassembly provided by modular design can 
help in minimizing repair service cycle time. Modular design can also increase the reliability of service outcome.  

The repair service model is developed by using a graphical notation for specifying business processes in a 
Business Process Diagram (BPD). The proposed BPD consists of three pools in designed system namely 
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‘consumer’, ‘service centre’ and ‘warehouse’. A service centre pool is divided into a customer service and a 
maintenance operator line.  The proposed business process can be seen in Figure-3. From service provider 
perspective, three units are needed for the system to run smoothly: customer service, maintenance operator and 
warehouse. The job descriptions for each unit are shown in Table-3.  
 

TABLE 3. Job description for each unit 
Unit Job description 

Custome
r service 

 Receive and process request for 
repairing from consumers.  

 Receive payment for repair 
service. 

Maintena
nce operator 

 Check and repair mobile phone 
damage.  

 Check availability of mobile 
phone modules in service 
centre.  

 Order the non-available mobile 
phone modules from 
warehouse.  

Warehou
se 

 Supply required mobile phone 
modules to the maintenance 
operator.  

 Control inventory level of 
mobile phone modules.  

CONCLUSIONS 

According to PSS point of view, a development of conceptual design in case of mobile phone product has 
produced a modular design incorporate with an intangible repair service. Referring to the modular product design, 
the Triangularization algorithms have generated a mobile phone module which consists of five modules, namely 
‘facials’, ‘core components’, ‘camera’, ‘display’ and ‘power source’. In another case of its complementary product-
related service, a Business Process Diagram (BPD) is applied to model the mobile phone repair service activities. 
The proposed repair service model consists of three main units namely ‘customer service’, ‘maintenance operator’ 
and ‘warehouse’ as well as the job descriptions of each unit. The future research will consider a remanufacturing 
scheme for proposed modular design based on PSS concept.  
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FIGURE 3. Business Process Diagram (BPD) for repair service 
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