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Preface by Editor-in-Chief 

This open access e-proceedings contains a compilation of 234 selected papers from the 6th Asia International 
Conference on Tribology (ASIATRIB2018) that was held in Kuching, Sarawak, Malaysia, from 17 to 20 
September 2018.  
 
ASIATRIB is the mega event in the series of International Tribology Conferences under the auspices of the 
Asian Tribology Council (ATC), the apex body of national tribology society of Asia-Pacific countries such as 
China, South Korea, Japan, Australia, India, Malaysia, Taiwan and others. This conference is organized every 
four years with the great involvements from the various universities and major industry players. This year, 
ASIATRIB celebrates its 20th anniversary since its inception in 1998. Malaysia for the first time has been given 
the opportunity to host the ASIATRIB and become the first South-east Asian country to host this event. 
ASIATRIB2018 is organized by Malaysian Tribology Society (MYTRIBOS). 
 
The call for papers attracted more than 300 submissions from different countries and continents. All submitted 
papers are then peer-reviewed, revised according to the reviewers' comments and ultimately 234 papers were 
accepted for publication in this proceedings. This open access e-proceedings can be viewed or downloaded 
via www.mytribos.org/proceedings/asiatrib2018. I hope that this proceedings will serve as a valuable reference 
for tribologists. 
 
With the large number of submissions, the conference has achieved its main objective which is to bring 
together academicians, researchers, students, authorities, and practitioners from universities, industries, 
institutions, and related agencies to share their findings through oral and poster presentations. Thus, promoting 
new opportunities for research activities and enhancement. In addition, there is an opportunity for participants 
especially young researchers and students to enhance research network with established and renowned 
tribologists from local and abroad in the respective field in the quests to get new experiences, exchange 
research ideas, and build rapport through informal discussions. 
 
As the editor-in-chief, I would like to express my gratitude to the fellow review members for their tireless 
effort in reviewing the submitted papers for this proceeding. I also would like to say special thanks to all the 
authors for promptly revising their papers according to the proceeding requirements. Finally, I would like to 
express my deepest gratitude to all sponsors for the support given in ensuring the success of this conference.   
 
Thank you 
 

 

 

Mohd Fadzli Bin Abdollah 
Editor-in-Chief 
 



Proceedings of Asia International Conference on Tribology 2018, pp. ii-iii, September 2018 

ii 
 

 

Editorial Board 

Editor-in-Chief 
Mohd Fadzli Bin Abdollah - Universiti Teknikal Malaysia Melaka, Malaysia 
 

 

Reviewers 

Abdul Rafeq Saleman Hiroyuki Kousaka Masjuki Hassan 
Abdul Rahim Abu Bakar Hongyu Zhang Mayank Tiwari 
Abdul Samad Mohammed Hua Chen Md Razak Daud 
Abu Bakar Sulong İbrahim Sevim Md Saidin Wahab 
Adolfo Senatore Ille Gebeshuber Md. Abdul Maleque 
Afiqah Omar In-Ha Sung Md. Abul Kalam 
Ahmad Razlan Yusoff Intan Sharhida Othman Mehdi Amiri Darehbidi 
Ahmad Rivai Ivan Krupka Michel Fillon 
Aleksander Lisiecki Jaharah A. Ghani Michimasa Uchidate 
Alessandro Ruggiero Jeng-Haur Horng Mimi Azlina Abu Bakar 
Alfons Fischer Jinbin Lu Minseob Kim 
Amit Rai Dixit John Tichy Mohamad Ali Ahmad 
Ankit Kotia Joichi Sugimura Mohammad Khalid 
Atsushi Korenaga Jun Shimizu Mohammad Motaher Hossain 
Bin Lin Junho Choi Mohammad Rasidi Rasani 
Bingqiang Cao Juyana A. Wahab Mohd Amri Sulaiman 
C.S. Ramesh Kanao Fukuda Mohd Azmir Mohd Azhari 
Chandra B. Khatri Kazuhiro Nakashima Mohd Fadzli Bin Abdollah 
Che Hassan Che Haron Kazuyuki Yagi Mohd Hafis Sulaiman 
Chenhui Zhang Kei Shibata Mohd Juzaila Abd. Latif 
Christopher Dellacorte Kenji Yanagisawa Mohd Kameil Abdul Hamid 
Dae-Eun Kim Kentaro Tanaka Mohd Khairol Anuar Mohd Ariffin 
Demofilo Maldonado Klaus Friedrich Mohd Rasidi Ibrahim 
Deng Zhao Koay Mei Hyie Mohd Rody Mohamad Zin 
Dwyer-Joyce R Koji Takiwatari Mohit Sharma 
Emilia Assenova Koshi Adachi Motohiro Itou 
Erween Abd. Rahim Kushendarsyah Saptaji Motoyuki Murashima 
Faiz Redza Ramli Linmao Qian Mubashir Gulzar 
Florian Grün M M Khonsari Muhamad Noor Harun 
Ftwi Yohanes M.F. Wani Muhamad Nasir Murad 
Fudhail Abdul Munir Mahadzir Ishak Muhammad Rizal 
G Srinvasu Maksim Antonov Muhammad Hussain Ismail 
G.D. Bassan Manish Roy Muhammad Ilman Hakimi Chua Abdullah 
Gananath D. Thakre Mariyam Jameelah Ghazali Mukund Dutt Sharma 
Gerhard Poll Mark Gee N.R.K. Suresh 
Har Prasad Masabumi Masuko Nenzi Wang 
 

 



Proceedings of Asia International Conference on Tribology 2018, pp. ii-iii, September 2018 

 

iii 
 

Noraiham Mohamad Salete Martins Alves Vijay Chaudhary 
Noreffendy Tamaldin Salmiah Kasolang Vikas Kumar 
Noritsugu Umehara Santosh N. Shelke Viorel Paleu 
Norzahir Sapawe Seido Yarimitsu Wen Hsien 
Nurin Wahidah Mohd Zulkifli Shahira Liza Kamis Willey Liew 
Nurul Aini Mohd Ahyan Shenjiang Wu Woei Fong William Chong 
P. Ramkumar Shuangbiao Liu Wojciech Litwin 
P.B. Kushare Shubrajit Bhaumik Xianghui Meng 
P.S. Mukherjee Siti Fazlili Abdullah Xiangqiong Zeng 
P.V. Joseph Siti Khadijah Alias Xiaolei Wang 
Peng Zhang Sujeet K Sinha Xiaoqiang Fan 
Philippe Kapsa Syahrullail Samion Yonggang Meng 
Pierre Montmitonnet T.V.K. Gupta Yongsheng Leng 
Pravin Kachare T.V.V.L.N. Rao Yoshimasa Hirai 
Q. Jane Wang Taisuke Maruyama Yoshitaka Nakanishi 
Rainah Ismail Takayuki Tokoroyama Yosuke Nishitani 
Rajesh Sharma Talib Ria Jaafar Yu Tian Tian 
Rakesh Kumar Gautam Tao-Hsing Chen Yuan Yue 
Ramdziah Md. Nasir Tee Boon Tuan Z.M. Jin 
Renguo Lu Teruo Murakami Zahrul Fuadi 
Rob Hewson Tomasz Tański Zeng Jing 
Robert Wood Toshiaki Wakabayashi Zhang Hongyu 
Rolf Waesche Tuty Asma Abu Bakar Zhinan Zhang 
Romeo Glovnea Umar Nirmal Zhongmin Jin 
Roszaidi Ramlan Van Der Heide E. Zongwei Xu 
S. Senthilvelan Viera Zatkalíková Zulkifli Ahmad 
Saiful A. Che Ghani   
 

 

 

 

 

 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

iv 
 

Table of Contents 

Preface by Editor-in-Chief …………...………………………………………..……………………….. i 

Editorial Board …………...…………………………………………………...……………………….. ii 

Table of Contents …….…………………………………………………...…..…………………….….. iv 

  

No. Title Author(s) Page 

001 Surface texture characterization and chip 
morphology in ball nose end milling process 
of Inconel 718 for turbine blades 

M.S. Kasim, C.H.C. Haron, J.A. Ghani, M. 
Zaimi, R. Izamshah, T.J.S. Anand, H.A. 
Bakar, S.B. Mohamed 

1 

002 Erosion wear resistance of laser cladding 
AlCr2FeCoNiNbx high-entropy alloy 
coatings 

X.L. Ji, Y.Y. Bao, J.H. Zhao, P. Gu 3 

003 The effect of Poisson’s ratio on the adhesive 

contact between an elastic sphere and a rigid 
half-space 

Jiunn-Jong Wu 6 

004 Effect of pulse duration on tribological 
behavior of textured stainless steel by laser 
surface texturing 

J.J. Zhang, D.H. Yang, C.W. Song, Y.D. Yan, 
T. Sun 

8 

005 Investigation of lubricant transport processes 
of laser structured surfaces 

T. Stark, A. Aguilar, S. Alamri, T. 
Kiedrowski, A.F. Lasagni 

11 

006 Development of tribological polymeric 
coatings 

Sujeet K. Sinha 13 

007 Investigation of temperature influence on 
diesel engine friction forces with a floating-
liner testing bench 

H. Pasligh, F. Tasche, F. Dinkelacker 15 

008 Analysis of surface roughness of 
AlSi/5%AlN MMC using Taguchi method 

N.N. Wan, M.S. Said, M.N.A. Zakaria, 
A.R.A.B. Kadir, N. Othman, J.A. Ghani, B. 
Zubir 

17 

009 Running-in behavior of wet multi-plate 
clutches – investigation and characterization  

K. Voelkel, H. Pflaum, K. Stahl 19 

010 Molecular dynamics analysis of anti-copper-
corrosion additives in solution 

K. Nishikawa, H. Akiyama, K. Yagishita, H. 
Washizu 

21 

011 Impact fretting wear properties of 304 
austenitic stainless steel against alumina in 
sodium sulfate solution 

Y. Sato, Y. Nakagawa, B. Zhang 23 

012 Feasibility study for predicting maintenance 
of a five-punch nut manufacturing machine 

X. Novelo, H.Y. Chu 25 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

v 
 

013 Conditions for assuming a conformal contact 
to be non-conformal 

H.K. Kim, K.H. Yoon 27 

014 A neural network approach to the metallic 
surface wear on linear dry contact, plastic 
material reinforced with SGF/steel 

L. Căpitanu, V. Vlădăreanu 29 

015 Application of full factorial design to study 
the tribological properties of AA6061-B4C 
and AA6061-B4C-MoS2 composites 

V.V. Monikandan, M.A. Joseph, P.K. 
Rajendrakumar 

31 

016 Friction properties of chlorine-doped 
amorphous carbon films sliding against 
various counter parts 

Y. Tokuta, T. Itoh, T. Shiozaki, M. 
Kawaguchi 

33 

017 Fundamental study on functionality of 
synthetic sulfides: Evaluation of metal 
sulfides as solid lubricant 

S. Ishikawa, T. Sato, K. Saitoh, M. Takuma, 
Y. Takahashi 

35 

018 Surface integrity of FC300 cast iron when 
machined with TiAlN ball end mill 

A.B. Hadzley, A.A. Anis, T. Norfauzi, A.A. 
Aziz, R. Izamshah, S. Kasim, M.A. Mohd 
Amran, M.R. Nurul Fatin 

38 

019 Wear characteristics on gas turbine fuel 
nozzle-combustion liner contacting surface 
at different contact temperatures 

A.A. Pauzi, M.J. Ghazali, S. Mohd Yunus, 
W.F.H. Wan Zamri, C.H. Azhari, S. Husin 

40 

020 Tribo-performance analysis of blast furnace 
slag reinforced polymer composite: An 
innovative polymer composite research work 
from steel sector 

Prasanta Kumar Padhi, Alok Satapathy 43 

021 Substitution of zinc stearate in aluminum 
cold extrusion 

H.W. Rehbein 46 

022 Performance evaluation of zinc 
dialkyldithiophosphate combined with 
sulfurized olefin and overbased calcium 
sulfonate in cold forming 

Tomohiro Takaki, Kazuhiro Yagishita, 
Toshiaki Wakabayashi 

48 

023 Molecular simulations for complex boundary 
lubrication 

H. Washizu, H. Akiyama, M. Konishi, K. 
Nishikawa 

50 

024 Simulation of lubricant Stribeck curve for 
SAE grade engine lubricants  

S.H. Hamdan, W.W.F. Chong 52 

025 Molecular dynamics simulation of load 
carrying properties for confined nano-meter 
thick lubrication film 

W.W.F. Chong, H. Zhang 54 

026 Friction and wear study of passenger car 
piston top ring sliding on cast iron material 
lubricated with palm fatty acid distillate 
(PFAD) 

Binfa Bongfa, M.K. Abdul Hamid, S. 
Syahrullail, P.M. Samin, A.R. Abu Bakar 

56 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

vi 
 

027 A Taguchi approach on influence of 
molybdenum disuphide as an anti-wear 
additive on the performance of lithium 
grease 

P.N. Nagare, H.N. Kudal 59 

028 Enhancement of tribological performance of 
hydroxylpropyl methylcellulose composite 
films with Cu and CuO nanoparticles 

Shih-Chen Shi, Shia-Seng Pek 61 

029 Kurtosis quantification of different minimal 
quantity lubrication effects in machining cast 
iron with coated and uncoated tool 

N. Jamil, A.R. Yusoff 64 

030 Dispersion stability of nanoparticle-shielded 
oil droplets in vegetable oil-in-water 
emulsions 

Reza Taheri, Buyung Kosasih 66 

031 Comparative study of tribological properties 
of vegetable oils added with pristine and 
fluorinated carbon nanofibers as additives in 
dodecane 

N. Nomede-Martyr, K. Waldren, P. Bilas, Y. 
Bercion, P. Thomas, M. Dubois, L. Romana 

69 

032 Hydrostatic bearing circular recess damping 
characteristic effectiveness on rotor vibration 

T. Seperamaniam, Nawal. A. Abdul Jalil, 
Zamir. A. Zulkefli, A. As’arry 

71 

033 Poroelasticity effects on the squeeze film of 
parallel plates using the homogenization 
method 

B. Bou-Saïd, O.S.T. Gbehe, M. El Khlifi, M. 
Nabhani 

73 

034 Effect of DLC coating on preventing 
hydrogen diffusion in thrust bearing 

Renguo Lu, Sora Shiode, Hiroshi Tani, 
Norio Tagawa, Shinji Koganezawa 

75 

035 Multiscale simulation approach of journal 
bearings with short carbon fiber reinforced 
PEEK - Predicting friction and wear under 
steady state conditions 

D. Nadermann, A. Elter, S. Solovyev, H. 
Schwarze 

77 

036 Improvement of hydrophobicity and macro-
scale tribological performance of 
hydroxylpropyl methylcellulose composite 
films with stearic acid 

Yao-Qing Peng, Kar-Peng Goh, Shih-Chen 
Shi 

80 

037 Effect of fly ash content on the wear 
properties of electrodeposited nickel – fly 
ash composite coating 

Intan Sharhida Othman, Muhamad Khaizaki 
Ahmad, Muhammad Zaimi Zainal Abidin, 
Jariah Mohamad Juoi, Zulkifli Mohd. Rosli, 
Syahrul Azwan Sundi, Mohd. Rody 
Mohamad Zin, Muhamad Ammar Farhan 
Maula Mohd. Azam 

83 

038 Potential of palm methyl ester as a 
lubricant’s bio-additive 

Z. Fuadi, K. Adachi 85 

039 Tribological properties of malaysian quarry 
dust reinforced nickel matrix composite 
coatings 

Intan Sharhida Othman, Emmy Nurulazwana 
Azhar, Muhamad Ammar Farhan Maula 
Mohd. Azam, Mohd. Shahir Kasim, 
Muhammad Zaimi Zainal Abidin, Syahrul 
Azwan Sundi, Liew Pay Jun 

87 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

vii 
 

040 Analysis of magnetohydrodynamic partial 
slip texture slider and journal bearing 

T.V.V.L.N. Rao, Ahmad Majdi Abdul Rani, 
Norani Muti Mohamed, Hamdan Haji Ya, 
Mokhtar Awang, Fakhruldin Mohd Hashim 

90 

041 The anti-shock performance of fuel cell air 
compressor supported by water lubricated 
bearing 

Tianming Ren, Ming Feng 92 

042 Material comparison for large sliding thrust 
bearings in marine environment bases on full 
scale tribological experiments 

J. De Pauw, J. Vancoillie, W. Ost1, P. De 
Baets 

94 

043 Tribological characteristics on GaInSn alloy 
of liquid metal bearing 

Y.H. Chae 96 

044 The effects of surface texturing in hydraulic 
components to improve tribological 
properties 

K.I. Kim, Y.G. Seo, D.P. Lim, D.S. Shim 98 

045 Investigating run-in behavior of ta-C friction 
and understating wear behavior at high 
temperature 

Woo-Young Lee, Takayuki Tokoroyama, 
Motoyuki Murashima, Young-Jun Jang, 
Jong-Kuk Kim, Noritsugu Umehara 

100 

046 Tribocorrosion: A novel design and 
approach 

K. Pondicherry, J. Vancoillie1, J. De Pauw, 
J. Sukumaran, P. De Baets 

103 

047 Influence of laser processing design on tool 
steel surface integrity 

F. Fazliana, S.N. Aqida, I. Izwan 105 

048 Influence of texture bottom profile on the 
hydrodynamic characteristics 

N.D. Hingawe, S.P. Bhore 107 

049 A new ball-on-disk vacuum tribometer with 
in situ measurement of the wear track by 
digital holographic microscopy 

B. Zhang, B. Meylan, K Wasmer, E. Cuche 109 

050 Effect of porosity on friction coefficient of 
polymer foam blocks under dry condition 

T. Yamaguchi, M. Takahashi, K. Shibata, K. 
Moriyasu, T. Nishiwaki, K. Hokkirigawa 

111 

051 The effects of solid lubricants for space 
vehicle under the 10-7 torr ultra-high 
vacuum 

Wonil Kwak, Jeonkook Lee, Woosub Lee, 
Yongbok Lee 

114 

052 Performances of a reduced thick insert in 
machining AISI1017 steel 

M.H. Zakaria, S.A.C. Ghani, W.S.W. Harun, 
E.A. Rahim, R. Ibrahim 

116 

053 Enhancing polymer based tribocompounds 
using mineral fillers with an energy 
absorbing material transformation 

S. Kamerling, A.K. Schlarb 119 

054 Tool wear propagation in Ti6Al4V laser 
assisted micro milling using micro ball end 
mill 

Z. Mohid, E.A. Rahim 121 

055 Slurry effect on wear characteristics of brake 
pads 

M.K. Abdul Hamid, F. Samwil, Z.H. Che 
Daud, S.A. Abu Bakar, A.R. Abu Bakar 

123 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

viii 
 

056 Mechanical and dry sliding wear behavior of 
cenosphere particulate reinforced Al-Si12 
matrix alloy composites produced by 
squeeze casting 

Tanusree Bera, S.K. Acharya 125 

057 Fluorination and wear of aluminum alloy 
slid against PTFE 

Y. Takeichi, K. Tamai, M. Kawamura, M. 
Dzimko 

127 

058 Analytical friction model for sliding bodies 
with coupled longitudinal and transverse 
vibration 

P. Udaykant Jadav, R. Amali, O.B. Adetoro 129 

059 Velocity-dependent wear behaviors of a 
phosphate glass 

Hongtu He, Liang Yang, Yafeng Zhang, 
Jiaxin Yu 

131 

060 Thermal stress analysis of the multi-disc 
friction clutches 

Oday I. Abdullah, Josef Schlattmann 134 

061 Lubrication characteristics in fuel pump with 
variation of groove type for medium-speed 
diesel engines 

S.H. Hong 136 

062 Mechanochemical film formation by ZDDP J. Zhang, J. Wong, D. Dini, H.A. Spikes 138 

063 Effect of viscosity of grease oil on 
lubrication in reciprocating sliding 

Manabu Suzuki, Ryo Morita, Ken Arakawa, 
Tomohiro Monna, Taichi Sasaki, Tetsuhiro 
Nawata, Kousei Maruyma, Yoshinori 
Takeichi 

140 

064 An investigation into cavitation modelling 
effect on pressure distribution of inclined 
lubricated contacts using CFD 

N. Almaida, M.R. Prasetyaji, M.H. Mufian, 
R.Z. Subarkah, M. Tauviqirrahman, 
Muchammad 

142 

065 Flow pressure and material removal rate in 
chemical mechanical planarization  

Minho Lee, Kyobong Kim, Sangmin Lee, 
Gunhee Jang 

144 

066 Investigation on the performance of 
compression ring-cylinder liner system 
under starved lubrication 

Y.J. Lu, C. Liu, Y.F. Zhang, J.X. Kang, S. Li, 
N. Müller4 

147 

067 An investigation of lubrication mechanisms 
within hard-on-soft hip implants: A pilot 
study 

D. Nečas, M. Vrbka, J. Gallo, A. 
Galandáková, I. Křupka, M. Hartl 

149 

068 Contribution of each synovia constituent to 
friction of UHMWPE/CoCrMo sliding pair 
for joint prosthesis 

H. Shinmori, Y. Sawae, M. Kubota, T. 
Morita, T. Yamaguchi 

151 

069 Friction and wear of a medical mouth-guard 
material in reciprocating-motion sliding 

T. Akagaki, T. Hara, E. Yoshida, D. Mori, T. 
Sawamura 

153 

070 Mechanical properties of additive 
manufactured CoCrMo meta-biomaterials 
for load bearing implants 

S.R. Mohamed, S.A.C. Ghani 155 

071 Extended Stribeck curves for bio-tribological 
applications 

K.S. Pondicherry, F. Rummel, C. Reppich, 
D. Ehgartner 

157 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

ix 
 

072 The development of artificial skin model and 
its tribological interactions with various skin 
contacting products 

Xiangqiong Zeng, Ye Wang, Jingmin Chen, 
Lin Lin, Jiusheng Li 

159 

073 Investigation of TiB2 and TiN coatings with 
modified cutting insert in machining of AISI 
1017 

S.A.C. Ghani, M.H. Zakaria, W.S.W. Harun, 
Z. Zaulkafilai, C.H.C. Haron 

162 

074 Influences of counterface materials on the 
wear characteristic of concentrated polymer 
brush 

K. Sato, H. Okubo, K. Nakano, Y. Tsujii, S. 
Sasaki 

165 

075 Friction reduction of Si-DLC vs POM 
sliding by plasma irradiation using 
microwave-excited atmospheric-pressure 
plasma jets 

T. Hibino, H. Kousaka, I. Tanaka, J. Kim, H. 
Sakakita 

167 

076 Effects of adsorbed water due to atmospheric 
humidity on ball-on-ball sliding contact 

K.K. Yap, K. Fukuda, Z.A. Subhi 169 

077 Roughness effects in concentrated contact 
from full to mixed lubrication 

P. Sperka, I. Krupka, M. Hartl 171 

078 Effect of structure of tetrahedral amorphous 
carbon (ta-C) coating on friction and wear 
properties under base-oil lubrication 
condition 

M.M.B. Mustafa, N. Umehara, T. 
Tokoroyama, M. Murashima, A. Shibata, H. 
Moriguchi 

173 

079 Friction property of Si-DLC with a local 
scratched damage before and after repairing 
deposition 

H. Takamatasu, I. Tanaka, H. Kousaka, T. 
Furuki 

176 

080 Finite element analysis on nano-indentation 
behavior in columnar YSZ EB-PVD thermal 
barrier coatings based on 2D nonlinear 
contact  

N.R. Kadam, G. Karthikeyan, D.M. Kulkarni 178 

081 Effect of textured curved surface on 
hydrodynamic pressure 

N.L.S. Hashim, M.N. Harun, A. Yahya, M.S. 
Suri, A.A.M. Yusof 

180 

082 Effects of multi-cycle micro-indentation on 
mechanical properties of polymeric materials 

Soumya Ranjan Guru, Sandip Panda, Mihir 
Sarangi 

182 

083 Initiation of fretting fatigue scar of Ti-6Al-
4V alloy dependent on the influence of its 
surface roughness 

L. Capitanu, L.L. Badita, V. Florescu, C. 
Tiganesteanu 

184 

084 Generation of friction anisotropy by surface 
texturing under boundary lubrication and its 
mechanism 

S. Ito, K. Takahashi, S. Sasaki 186 

085 Fretting wear behavior of alloy 690 tubes in 
high temperature steam and water 

Ping Lai, Lefu Zhang, Xianglong Guo, 
Lichen Tang 

188 

086 Multidimension, multiscale surface 
characterization 

Y.T. Wei, G. Feng, W.X. Sun 190 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

x 
 

087 A numerical approach to analyze ground 
surface texture based on abrasive belt 
topography 

W.X. Wang, J.Y. Li, W.G. Fan 193 

088 Noble method of surface energy estimation 
for local friction area with in-situ friction 
tester in ESEM 

T. Nakao, M. Terada, N. Umehara, M. 
Murashima 

196 

089 The influence of the phase transition of 
lubricants on press working 

Nobuhide Tanino, Ryohei Shinozaki, Hideo 
Sugii, Bo Zhang, Toshifumi Mawatari 

198 

090 Tribological evaluation of modified RBD 
palm olein-based lubricant on orthogonal 
cutting process 

N. Talib, S.A.S. Amiril, A.S.A. Razak, E.A. 
Rahim, S.A. Che Ghani, S. Syahrullail 

200 

091 Impact of tribo-morphological 
transformation of graphene on the viscosity 
of engine oils 

A.K. Rasheed, M. Khalid, T.C.S.M. Gupta, S. 
Hikmat 

202 

092 High pressure properties of lubricating oil 
containing aggregate type soft matter and its 
EHL oil film formation under impact contact 

T. Mawatari, Y. Sakamoto, B. Zhang, N. 
Ohno 

204 

093 Tribological properties of UV irradiated 
DLC under PAO oil lubrication including 
ZnDTP, MoDTC and GMO 

M.T. Taib, T. Tokoroyama, N. Umehara, T. 
Murashima 

206 

094 An explanation of the dependence of bulk 
modulus of liquids on pressure in terms of 
free volume 

B. Zhang, T. Mawatari 208 

095 Synergetic effects of a polymeric friction 
modifier and MoDTC on tribological 
properties under boundary lubrication  

Hikaru Okubo1, Mariko Isokane, Sumi Taro, 
Noriyoshi Tanaka, Shinya Sasaki 

210 

096 Study of instantaneous starvation at a finite-
length line contact 

Fakai Dong, Xiaoyang Chen, Xuejin Shen, 
Zhijian Wang 

213 

097 Mechanical and wear properties of 
aluminium coatings produced by high 
pressure and low-pressure cold sprayed 
processes 

A. Manap, S.N.A. Yusof, N.F. Afandi, S. 
Mahalingam, Z.M. Rosli, K. Ogawa 

215 

098 Wear properties of a-C:H and Si-DLC in 
pressurized high-temperature water 

M. Takeuchi, K. Okuno, N. Umehara, M. 
Murashima 

217 

099 Investigation of influence of lubricant 
additives on scuffing performance using in-
situ observation method 

Y. Matsuzaki, K. Yagi, J. Sugimura 219 

100 Simulation of fatigue failure on tooth flanks 
in consideration of pitting initiation and 
growth 

M. Weibring, L. Gondecki, P. Tenberge 222 

101 Effect of layer thickness on surface 
roughness of lattice structure manufactured 
using FDM 

N.A. Rosli, R. Hasan, M.R. Alkahari 224 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xi 
 

102 Tribological analysis of sliding motion on 
carbon-fiber based composite material 
enhanced by clay and CNT with texturing 
effect 

J.F. Lin, C.C. Wei, Y.H. Yang 227 

103 Water-repellent textured surfaces produced 
by an injection moulding using laser textured 
moulds 

M. Uchidate, A. Yoshida, Y. Shirakawabe, T. 
Tamura, K. Hirose 

229 

104 Relation between coefficient of friction and 
surface roughness of workpiece in bulk 
plastic deformation 

S. Kamitani, A. Yamabe, S. Fukumoto, S. 
Syahrullail, Y.M. Guo 

231 

105 2D numerical wear model for determining 
change in surface topography with number 
of wear cycles 

Deepak K. Prajapati, Mayank Tiwari 233 

106 Meso-scale SPH simulation including 
plasticity and wear 

N.N. Sugimura, L.V. Sang, Y. Mihara, H. 
Washizu 

235 

107 Influence of load and time on tribological 
behaviour of semi-metallic friction material 

A.M. Zaharudin, R.J. Talib, M.N. Berhan, S. 
Budin 

238 

108 Fretting wear characteristics of AISI 1040 
steel alloy 

Krishnamurti Singh, Mayank Tiwari, 
Anirban Mahato 

240 

109 Influence of climatic conditions on adhesion 
in the wheel-rail contact 

R. Galas, M. Omasta, I. Křupka, M. Hartl 242 

110 Impact-sliding complex fretting wear 
behaviors of laser shock peened TC4 alloy 

M.G. Yin, Z.B. Cai, W.J. Wang, M.H. Zhu 244 

111 Finite element analysis of the damage 
occurring in the sliding contact between a 
metallic ball and a composite plate 

S. Panier, G. Franz, J. Bijwe, L. Hui 246 

112 Study of sliding friction of micron-scale iron  L.V. Sang, A. Yano, S. Fujii, N. Sugimura, 
Hitoshi Washizu 

248 

113 Investigation of galling mechanisms of 316L 
stainless steel using finite element method 

G. Franz, K.E. Agode, S. Panier, T. Lesage, 
A. Jourani 

251 

114 Influence of temperature on tribological 
behaviour of DLC coatings under lubricated 
conditions up to 250°C 

R. Wäsche, R. Ehrke, R. Kramer, A.R. 
Jayachandran, G. Brandt 

253 

115 Galling characterization and classification of 
several stainless steels 

T. Lesage, S. Bouvier, Y. Chen, M. Risbet, A. 
Jourani, A. Oudriss, P.E. Mazeran 

255 

116 In situ observation of the real contact area 
between a rubber slider and a rough rigid 
substrate   

S. Maegawa, F. Itoigawa, T. Nakamura 257 

117 Effect of trace moisture content on low 
friction mechanism of carbon fiber filled 
PTFE 

R. Umei, R. Taninoguchi, K. Sakaki, T. 
Morita, Y. Sawae, J. Sugimura 

259 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xii 
 

118 Wear mechanisms of coated tungsten carbide 
when machining inconel 718 under 
cryogenic and dry conditions 

M.F. Azhar, C.H. Che Haron, J.A. Ghani, 
N.H. Abdul Halim 

261 

119 Study on the wear resistance of deep 
cryogenic treatment YG8 cemented carbides 

Xianguo Yan, Liang Dong, Zhi Chen 263 

120 Tribological performance of epoxy with 
UHMWPE and MoS2 fillers on bearing steel 
in dry and with grease lubrication 

Neha Singh, Sujeet K. Sinha 266 

121 Numerical simulation analysis and design of 
membrane-type restrictor 

Ya-Lu Yang, Yu-Hsiang Lo, Tzung-Tang 
Huang, Shih Chieh Lin 

269 

122 Wear of polymer composite solid lubricants 
for cryogenic ball bearing cages 

Woo-Seok Seo, Bokseong Choe, Yongbok 
Lee, Jeon-Kook Lee 

271 

123 Numerical simulation of elastohydrodynamic 
lubrication under zero entrainment velocity 
conditions 

Y. Zhao, P.L. Wong, J.H. Mao 273 

124 Sliding effects in rolling bearings life G.E. Morales-Espejel, A. Gabelli 275 

125 Water-lubricated ceramic hydrostatic 
bearings for high speed machine tool spindle 
unit 

Shuai Yan, Bin Lin, Wenbin Hu, Xiaofeng 
Zhang 

277 

126 Onset of plastic deformation in static loading 
of ceramic-on-steel hybrid bearing systems 

I. Shareef, J. Pitman, K. Burris 279 

127 Operation monitoring of high speed bearing 
by quantum dots sensor 

Ke Yan, Bei Yan, Te Luo, Yongsheng Zhu, 
Jun Hong 

281 

128 Application of equivalent stress method in 
finite-length elastic space with the 
consideration of two free end surfaces 

Wang Zhijian, Chen Xiaoyang, Shen Xuejin 283 

129 Development of the 3D capillary structured 
bronze by utilizing metal 3D printer 

H. Maeda, K. Yana, H. Okubo, S. Sasaki 285 

130 Influence of surface profile of Co-Cr-Mo 
alloy on wear behavior of ultra-high 
molecular weight polyethylene used in 
artificial joint 

Y. Nakanishi, N. Motojima, Y. Nakashima, Y. 
Fujiwara, Y. Komohara, M. Takeya, H. 
Miura, H. Higaki 

287 

131 Detailed evaluation of flowability and 
friction characteristics of steel powders 

N. Yashiro, K. Oohira, H. Washizu 289 

132 Observation of contact area of rubber wheel 
using an ultraviolet-induced fluorescence 
method 

J. Rahman, T. Iwai, K. Koshiba, Y. Shoukaku 291 

133 The correlated selection of a thin coating and 
gear oil to increase the resistance of 
18CrNiMo7-6 gears to pitting - Part 1 

M. Szczerek, M. Kalbarczyk, A. Mankowska-
Snopczynska, E. Osuch-Slomka, W. 
Piekoszewski, A. Snarski-Adamski, W. 
Tuszynski, A.N. Wieczorek 

293 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xiii 
 

134 Hard chrome substitution on aerospace 
products 

J. Terrazoni, C. Poupon 296 

135 Tribological behaviour of trihexyltetradecyl 
phosphonium bis (2,4,4-trimethylpentyl) 
phosphinate with ZDDP interaction 

George Koshy, Bilal Abdul Samad, 
Abhinand Suresh, Mohammed Shameem 
A.C, P.M. Anil 

298 

136 Development of low torque and low noise 
grease for ball bearings in electric motors 

K. Miyake, T. Tsuda, K. Yoshizaki 300 

137 Effect of surface electric potential on friction 
coefficient of ionic liquids 

S. Kawada, S. Ogawa, S. Sasaki 303 

138 Correction method for measurement of gap 
shape by vertical-objective-type 
ellipsometric microscopy with rotating-
compensator ellipsometry 

Katsuya Namba, Yusuke Sasao, Kenji 
Fukuzawa, Shintaro Itoh, Hedong Zhang 

305 

139 Average contact length and velocity for pin 
in reciprocating and rotary motion 

Amit Ganguli, Manish Kumar, G. Anirudh, 
Debdutt Patro, Anshuman Dube, Narendra 
M. Dube 

307 

140 Study of the tribological performance of a 
halogen-free pure lubricant in a steel-steel 
contact 

J. Bossert, P. De Baets, S. Glavatskih 309 

141 Study on low friction under low sliding 
velocity condition using PTFE material with 
copper particle as filler 

K. Kurachi, F. Itoigawa, S. Koyata, K. 
Yagishita, T. Nakamura 

311 

142 Analysis of oil film distribution on roller 
surface by using two-phase flow analysis 

T. Suwa, M. Ochiai, H. Hashimoto 313 

143 Measurement of film thickness of lubricant 
using ultraviolet induced fluorescence 
method 

K. Koshiba, T. Iwai, J. Rahman, Y. Shoukaku 315 

144 Prediction of side surface foldover in 
axisymmetric upsetting of solid cylinders 
using the upper bound theorem 

S. Alexandrov, M. Vilotić, L. Lang 317 

145 The clarification of low friction mechanism 
in oil lubrication for B-DLC coating by in-
situ observation of friction area 

T. Okamoto, N. Umehara, M. Murashima, K. 
Saito, K. Manabe, K. Hayashi 

319 

146 Effects of hemispherical sliding bearings 
adopted to house model structures on 
seismic isolation 

F. Oshika, K. Ito, B.S. Gan 321 

147 Tribological characteristic of tool steel 
surface layer alloyed using laser 

M. Bonek, E. Tillova 323 

148 Suppressing stick-slip oscillation by using 
Mn-Cu damping alloy as friction material  

X.C. Wang, J.L. Mo, H. Ouyang, M.H. Zhu, 
Z.R. Zhou 

325 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xiv 
 

149 Effect of cryogenic treatment and 
electrolytic passivation on wear resistance of 
M2 HSS taps 

Yan Xianguo, Li Jiale, Chen Zhi 327 

150 Study on tool wear and wear mechanism 
when end milling inconel 718 using TiAlN 
coated carbide 

K. Kamdani, S. Hasan, A.F.I. Ahmad, M.A. 
Lajis 

330 

151 Effect of inner structure made by 3D printer 
on wear and friction 

Motoyuki Murashima, Masato Kawaguchi, 
Shouta Yoshino, Noritsugu Umehara 

332 

152 Material removal mechanism of hybrid 
Grp/SiCp/Al-Mg-Si composites during high 
stress abrasive wear condition 

N.Ch. Kaushik, Ch Sri Chaitanya, R.N. Rao 334 

153 Synthesis and tribological evaluation of 
aluminum-titanium diboride  
(Al-TiB2) metal matrix composite 

Amar Sheelwant, Suresh Kumar Reddy 
Narala, Palaparty Shailesh 

336 

154 The influence of the friction force on the 
sliding stability of controlled multibody 
systems - CNC machine tool 

Yunn-Lin Hwang, Thi Na Ta 338 

155 Reducing wear of steel rolling on Ti6Al4V 
operating in vacuum 

I. Shareef, T.L. Krantz 340 

156 Application of Box-Behnken experimental 
design to optimize the magnetic actuation 
parameters’ for driving fluid in micro pump 

M. Mazwan Mahat, S. Kasolang 343 

157 Micro running-in behavior of diamond-like 
carbon film 

Pengfei Shi, Linmao Qian 346 

158 The effect of molybdenum carbide (Mo2C) 
particles on wear properties of diamond-like 
carbon under boundary lubrication 

K.A.M. Kassim, T. Tokoroyama, M. 
Murashima, N. Umehara 

348 

159 Insights into the thermocapillary migration 
of liquid lubricants on different surfaces 

Qingwen Dai, Yajuan Ji, Wei Huang, Xiaolei 
Wang 

350 

160 Effect of molecular structure on oxidative 
degradation of polyol ester 

N.A. Raof, R. Yunus, U. Rashid, N. Azis 353 

161 Characterization of starved hydrodynamic 
lubricating films 

C.L. Liu, F. Guo, P.L. Wong 355 

162 The effect of atmosphere gas on surface 
energy of carbonaceous hard coatings wear 
track by in-situ measurement in ESEM 

M. Terada, N. Umehara, M. Murashima 357 

163 Tribological properties of solid lubricant 
contained soft metal coating 

H. Usami, R. Yamazaki, T. Honda, Y. 
Mihara 

359 

164 Deformation of textured surface with 
different spatial arrangements of dimple in 
soft-EHL contacts 

B. Su, L. Huang, W. Huang, X. Wang 361 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xv 
 

165 Wear characterization of thick laser cladded 
high speed steel coatings  

N. Ur Rahman, M.B. de Rooij, D.T.A. 
Matthews, G. Walmag, M. Sinnaeve, 
G.R.B.E. Römer 

364 

166 Influence of current form changing on wear 
resistance of coating formed on Ti-6Al-4V 
by PEO 

M.V. Prozhega, A.G. Rakoch, A.A. Gladkova 367 

167 Machinability of Inconel 718 during face 
mill 

M.S.A. Hafiz, W.N.F. Mohamad, 
M.S..Kasim, N.S.M. Zainurin, M. Akmal, R. 
Izamshah, S.B Mohamed 

369 

168 Influence of area ratio on pressure 
distribution for dimple structure 

H.A. Rahman, J.A. Ghani, W.M.F.W. 
Mahmood, M.R.M. Rasani 

371 

169 Effect of rotational speed on dimensional 
wear coefficients of solution treated Al-Mg-
Si and Al-Zn alloys tested in abrasion 
condition 

P. Narasimha Chandra, N. Ch Kaushik, Ch 
Chaitanya, R.N. Rao 

374 

170 The erosion resistance of laser surface 
alloyed sintered stainless steels 

Z. Brytan 376 

171 Wear mechanism and tribological 
characterization of novel nano-composite 
coated cutting tool material 

Pavandatta M Jadhav, Narala Suresh 
Kumar Reddy 

378 

172 Rapid prototyping medical model for hip and 
pelvis orthopedics surgical 

W.A.Y. Yusoff, Nurzawanah Zakariah, 
Nurshafikah Abd.Razak 

380 

173 The performances of palm mid olein as 
lubricant in journal bearing application 

P. Zulhanafi, S. Syahrullail, Mohamad Ali 
Ahmad 

382 

174 Traction behavior for rolling bearing based 
solid lubrication under the cryogenic 
environment 

Wonil Kwak, Bokseong Choe, Jeonkook Lee, 
Yongbok Lee 

384 

175 A study of micropolar lubricated conical 
undulated journal bearings 

Arvind Kumar Rajput, Satish C. Sharma, 
Nathi Ram 

386 

176 Effect of inlet condition on performance 
parameters of Rayleigh step bearing under 
thin film lubrication 

Rahul Kumar, Vikas Kumar Kaktan, 
Mohammad Sikander Azam, Subrata Kumar 
Ghosh 

389 

177 The effect of nanoclay additive on pressure 
profile in journal bearing test rig 

I. H. Abdul Razak, K.S. Shahrudin, M.A. 
Ahmad, S. Kasolang, M.A.A. Bakar, N. 
Manap 

392 

178 Dominant grease properties for high-speed 
spindle bearings 

M.N. bin Yusof, J. Wang 394 

179 Supporting and friction properties of 
magnetic fluids bearing 

Z.D. Hu, Q.W. Dai, W. Huang, X.L. Wang 396 

180 Fundamental physical mechanisms of 
adhesive wear identified with spatiotemporal 
mapping analysis 

K. Fukuda, T. Morita 398 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xvi 
 

181 Influence of graphene nanoplatelet on the 
tribological performance of various bio-
based lubricant 

M.H. Harith, N.W.M. Zulkifli, H.H. Masjuki, 
M.N.A.M. Yusoff, A.Z. Syahir, T.M. Ibrahim, 
Z.M. Zulfattah 

400 

182 Friction screening tests for wet multi-plate 
clutches – Variation of lubricant and friction 
lining 

U. Stockinger, H. Pflaum, K. Stahl 402 

183 Lubricity assessment of butanol isomers in 
gasoline fuel 

M.N.A.M. Yusoff, N.W.M. Zulkifli, H.H. 
Masjuki, A.Z. Syahir, M.H. Harith, T.M. 
Ibrahim 

405 

184 Wear performance of TMP ester as bio-
based 2T lubricant 

Z.M. Zulfattah, N.W.M. Zulkifli, H.H. 
Masjuki, M.H. Harith, A.Z. Syahir, I. Norain, 
M.N.A.M. Yusoff 

407 

185 Measurement of compressibility by means of 
pressure-bulk modulus relationship for low-
to-high viscosity oils 

M.H. Sulaiman, P. Christiansen, N. Bay 409 

186 Enhancing tribological properties of cashew 
nut shell liquid (CNSL) with reduced 
graphene oxide(r-GO) as a friction modifier 

Shubrajit Bhaumik, Rishabh Maggirwar, 
Viorel Paleu 

411 

187 Tribological behaviors of novel cholesterol 
ester derivatives as lubricant additives 

Y. Jiang, Y.M. Gao, J.S. Li 414 

188 A three-dimensional computational fluid-
structure interaction analysis in the hip-joint 
prosthesis during transition toward 
prostration and bowing in the salat activity 

B.S. Wibowo, P.N. Wijaya, M. 
Tauviqirrahman, R. Ismail, J. Jamari, 
Muchammad 

416 

189 Ionic liquids as antiwear additive in bio-
based lubricant 

A.Z. Syahir, H.H. Masjuki, M.A. Kalam, 
N.W.M. Zulkifli, M.H. Harith, Z.M. 
Zulfattah, M.N.A.M. Ashraf 

418 

190 Effect of load and temperature on wear 
properties of bio-lubricant from Musa 
Aluminata Balbisiana peel waste 

Nor Azmmi Bin Masripan, Husna A. Hamid, 
Mohd Fadzli Bin Abdollah 

420 

191 Evaluation of new bearing retainer for liquid 
hydrogen turbopump 

M. Yoshida, H. Kakudo, T. Hashimoto, M. 
Sato, N. Azuma, H. Shiomi, S. Takada 

422 

192 Diffusion kinetics of boronized compacted 
graphite iron 

Khalissah Muhammad Yusof, Bulan 
Abdullah, Nor Hayati Saad 

424 

193 Studies on thermo-physical and tribological 
properties of nano-lubricants formulated 
with surfactant-modified CeO2 nanoparticles 
in 500n base oil – A response surface 
methodology approach 

Chacko Preno Koshy, Perikinalil Krishnan 
Rajendrakumar 

427 

194 Noise separation in asynchronous error 
motion measurement with using capacitive 
displacement sensor 

Xinjie Wang, Ming Feng 430 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xvii 
 

195 Enhancement of properties of vegetable oil 
with γFe2O3 nanoparticles 

I.O. Sadiq, S. Sharif, M.Y. Noordin, M.A. 
Suhaimi 

432 

196 Tribological performance of 3D manufacture 
processed Ti6Al4V alloy used nitriding and 
carbon nitride coating treatments 

W.H. Kao, J.H. Horng, C.Y. Chang 434 

197 Friction reduction of SiC mechanical seal by 
carbon nanofiber film 

D. Okishio, H. Tani, R. Lu, S. Koganezawa, 
N. Tagawa 

436 

198 Tribological behavior of Si-doped DLC 
coated layer on UIC60 steel 

K.H. Chau, T.G. Kim, J.H. Kim, W.Y.H. 
Liew, S.S. Kim 

438 

199 Molecular dynamics study on SiO2 surface 
as non-fire solids 

T. Sato, K. Saitoh, M. Fuji, C.Y. Takai, R. 
Hadi, M. Takuma, Y. Takahashi 

440 

200 Advances in antifouling technology for 
pipeline systems: A brief review 

Yusliza Yusuf, Mariyam Jameelah Ghazali, 
Mohd Fadzli Bin Abdollah 

442 

201 Influence of variability of flow factors on 
lubrication characteristics of mechanical 
seals 

Jun Tomioka, Mikiko Oyabu, Nakae Yuzawa, 
Norifumi Miyanaga 

444 

202 Measurements of hydrodynamic lubrication 
properties on dimple-type textured surfaces 

Norifumi Miyanaga, Terunao Kishida, Jun 
Tomioka 

446 

203 Measurements of friction characteristics of 
Ni-P-SiC plating under water lubrication 

Norifumi Miyanaga, Shigeaki Minamikawa, 
Jun Tomioka 

448 

204 The correlated selection of a thin coating and 
gear oil to increase the resistance of 
18CrNiMo7-6 gears to abrasion and scuffing 
- Part 2 

W. Tuszynski, R. Michalczewski, E. Osuch-
Slomka, A.N. Wieczorek, J. Wulczynski 

450 

205 Influences of surface roughness on water 
adsorption on austenitic stainless steel 

N.D.A. Manaf, K. Fukuda, Z.A. Subhi, 
M.F.M. Radzi 

453 

206 Physiochemical properties of palm oil mixed 
with organo-zinc additives 

Muhammad Aizat Md Alias, Mohd Fadzli 
Bin Abdollah, Hilmi Amiruddin, Noreffendy 
Tamaldin 

455 

207 Tribological properties of thin film graphene 
grown from waste products 

Noor Ayuma Mat Tahir, Mohd Fadzli Bin 
Abdollah, Noreffendy Tamaldin, Mohd Rody 
Bin Mohamad Zin, Hilmi Amiruddin 

457 

208 Experimental Investigation on a turbopump 
ball bearing friction torque 

S.M. Jeon, H.D. Kwak, E. Jeong 460 

209 Characteristics of friction material using 
kenaf as a friction modifier 

R.J. Talib, M.A. Selamat, N.A. Nordin, A. 
Jumahat, H. Sharudin, A.M. Zaharudin 

462 

210 Influence of external vibration in radial 
direction for damage of small ball bearings - 
In case of giving axial vibration frequency 
up to 5 m/s2 

Tomoya Hotta, Shoji Noguchi, Tohru 
Kanada, Norifumi Miyanaga 

464 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

 

xviii 
 

211 Development of gas foil thrust bearings for 
high-speed cryogenic turboexpander 

Suraj K Behera, Ranjit Kumar Sahoo 466 

212 Effect of copper on friction and wear 
properties on copper-based friction materials 

H. Sharudin, RJ. Talib, M.A. Selamat2, N.A. 
Norrdin, M. Ridzuan Arifin, Mohd Fahmi 
Md Salleh, N.I. Ismail, Y. Huzaifah 

469 

213 Wear properties of nanoclay-filled basalt 
fiber reinforced polymer (BFRP) composites 
at different wear conditions 

A.A.A. Talib, A. Jumahat, S. Kasolang, H. 
Sharudin 

471 

214 Effect of misalignment of externally 
pressurized air journal bearings using semi-
implicit method 

Jaehyeok Lee, Sang-Shin Park 473 

215 Hydrodynamic lubrication of textured 
surfaces on the thrust bearings in a scroll 
compressor 

Sang-Shin Park, Jae-Sool Shim, Min-Su 
Kim, Jeonghun Kim 

476 

216 Stability analysis of hydrodynamic journal 
bearings using a mass-conserving cavitation 
algorithm 

Norifumi Miyanaga, Jun Tomioka 478 

217 Spatiotemporal mapping analysis on the 
sliding behavior of steels with different 
hardness 

N. Md Ali, K. Fukuda, C. Y. Chai, T. 
Yamazaki 

480 

218 Fabrication and wear characterization of 
dimple textured on the surface of UHMWPE  

M.Y. Tan, S. Liza, N.W. Zulkifli, H.H. 
Masjuki 

482 

219 Design and development of bump-type gas 
foil journal bearings for cryogenic 
turboexpander 

Ranjit Kumar Sahoo, Suraj K Behera 484 

220 Surface roughness of AISI 4340 alloy steel 
in dry and cryogenic milling 

A.Z. Juri, S.S. Muhamad, J.A. Ghani, C.H.C. 
Haron 

487 

221 Influence of resin on mechanical and 
tribological properties of friction materials 

N.A. Norrdin, R.J. Talib, R. Rabilah, Hazim 
Sharudin, N.N. Azmi, S.N.A.M. Halidi, N.S. 
Abdullah 

489 

222 The effects of feed rate and frequency on the 
consistency of distance between dimple 
using dynamic assisted tool 

S. Hassan, J.A.Ghani, C.H.C. Haron 491 

223 Evaluation of palm oil as cold forging 
lubricant of aluminium A1100 using double 
cup extrusion test 

A.N. Afifah, S. Syahrullail, E.A. Rahim 493 

224 Preparation and dispersion stability of 
graphite nanoparticles in palm oil 

A.N. Farhanah, S. Syahrullail, E.A. Rahim 495 

225 Surface Integrity of magnesium alloy 
AZ91D at high speed milling  

Mohd Shahfizal Ruslan, Jaharah A Ghani, 
Afifah Juri, Mohd Shahir Kasim, Che 
Hassan Che Haron, Kamal Othman 

497 

226 Molecular behaviour in thin film lubrication J.B. Luo, L.R. Ma  499 



Proceedings of Asia International Conference on Tribology 2018, pp. iv-xix, September 2018 

xix 

227 Wear and surface analysis of lubricant with 
titanium oxide nanoparticles 

N.S. Mohamad, S. Kasolang, M.A. Ahmad 502 

228 Effect of oil on static coefficient of friction 
between micro fiber fabrics and pistia leaves 
surfaces 

N. Ab. Latif, S. Kasolang, M.A. Ahmad 504 

229 The performance of ceramic based friction 
material for brake pad applications 

N.N. Azmi, R.J. Talib, N.A. Norrdin, A.F.M. 
Yamin, A.S. Rodzi 

506 

230 The effect of nanoclay additive on friction 
coefficient in hydrodynamic journal bearing 

N.N.N. Ahmad Fuad, M.A. Ahmad, J. Abdul 
Ghani, S. Kasolang, M.A.A. Bakar, N. Abdul 
Rahman 

508 

231 Tribological study: Friction and wear of 
hydroxyapatite (HAp) ceramic material for 
scaffold applications 

Siti Norazlini Abd Aziz, Mimi Azlina Abu 
Bakar, Muhammad Hussain Ismail 

511 

232 Boronizing on grooved metal surface R. Hasan, J.Z.L. Liew 513 

233 Experimental investigation on tribological 
properties of hexagonal boron nitride as 
natural oil-based lubricants additive 

Md. Eirfan, Boon Tuan Tee 515 

234 Sliding wear performance of dry and oil 
impregnated black-fiber palm wood - A 
brief report

K. Friedrich, E.I. Akpan, B. Wetzel 517 



Proceedings of Asia International Conference on Tribology 2018, pp. 291-292, September 2018 

 

__________ 

© Malaysian Tribology Society 
 

Observation of contact area of rubber wheel using an ultraviolet-
induced fluorescence method 

J. Rahman1,2,*, T. Iwai1, K. Koshiba1, Y. Shoukaku1 

 
1) Graduate School of Natural Science and Technology, Kanazawa University,  

Kakuma, Kanazawa, Ishikawa 920-1192, Japan. 
2) Mechanical Engineering, Islamic University of Riau, 

Jl. Kaharuddin Nasution Km.1, Perhentian Marpoyan, Pekanbaru, Riau, Indonesia. 

 
*Corresponding e-mail: jhonni_rahman@eng.uir.ac.id 

 

Keywords: Contact area; fluorescence; pyranine 

 

 

ABSTRACT – An ultraviolet-induced fluorescence 

method was used to measure the contact area between a 

cylindrical rubber wheel and flat glass. The experiment 

was carried out using pyranine as the fluorescence dye, 

and three variants of load in static and dynamic 

conditions. The contact area was captured by high-speed 

camera and analyzed using s software. Results showed 

that the contact area became wider as the applied load 

increased from 39.2 to 117.6 N in the static condition; in 

the dynamic condition, however, the contact area 

decreased as speed increased from 22.5 to 90 mm/s.     

 

1. INTRODUCTION 

Over the last several decades, the study of thin film 

thickness in elastohydrodynamic lubrication (EHL) has 

become the focus of many researchers. In 1996, a group 

study presented an experimental technique that could 

provide very high-resolution thickness measurement in 

the horizontal and vertical directions at around 1.4 µm 

and 0.5 nm respectively [1]. This technique was called 

relative optical interference intensity (ROII). In addition 

to ROII, other techniques have been used to measure thin 

film thickness. One called the fluorescence technique, 

was introduced in the 1970s by Ford et al. [2 - 3]. This 

technique was the first to apply fluorescence in tribology. 

The advantage of the fluorescence technique is that it can 

measure the actual amount of lubricant that exists 

between two surfaces. Thus, this observation approach is 

well suited to investigating the contact area between a 

rubber wheel and flat surface. 

The purpose of this study is to identify the contact 

area (in this case contact width) between a rubber wheel 

and flat glass using a fluorescence technique, 

specifically, the ultraviolet-induced fluorescence method. 

As fluorescence dye, water-soluble dye pyranine with 

density of 3200 mg/l, was used in this experiment.      

      

2. METHODOLOGY 

2.1 Experimental apparatus 

The contact area for the fluorescence image was 

produced using a rubber wheel on a surface of flat glass 

covered by fluorescence fluid. The rubber wheel was 

shaped in the form of a cylinder, with a diameter and 

width of around 80 mm and 32 mm, respectively; the flat 

glass was a square, 100mm in length and 5mm thick. In 

this apparatus, the contact area was observed with a 

digital high-speed camera (HAS-U2; DITECT, Ltd, 

Japan) with 18 different effective image sizes and a 

maximum frame rate of 7500 frames per second (fps). 

The camera was located beneath the flat surface, where 

the distance of camera and observed contact area could 

be changed as desired. The fluorescence excitation was 

provided by an ultraviolet (UV) light, which produced a 

367nm maximum wavelength high-power UV light.  

       

2.2 Experimental method 

The contact condition was captured with the high-

speed camera under static and dynamic conditions. In the 

static condition, the rubber wheel was pressed by 3 

different applied loads. Meanwhile, in the dynamic 

condition, the loaded rubber wheel moved on the flat 

fluorescence -liquid-covered glass at 3 different speeds. 

The experimental conditions are listed in Table 1. 

Pyranine is a chemical compound (C16H7Na3O10S3) that 

is often used for optical analysis in bioscience and 

medical science. The captured images were then 

analyzed with software using a grayscale to differentiate 

the contact area and its surrounding.   

 

Table 1 Experimental conditions 

No 
Contact 

condition 

Moving speed 

(mm/s) 

Applied 

load (N) 

S1 Static - 39.2 

S2 Static - 78.4 

S3 Static - 117.6 

D1 Dynamic 22.5 78.4 

D2 Dynamic 45 78.4 

D3 Dynamic 90 78.4 

D4 Dynamic 180 78.4 

 

3. RESULTS AND DISCUSSION 

3.1 Contact area due to load 

Figure 1 shows the contact area between the 

cylindrical rubber wheel and flat glass covered by 

fluorescence liquid at three selected applied loads in the 

static condition. The point 0 mm on the x-axis indicates 

the central position of the contact area, while the y-axis 

signifies the value intensity of the fluorescence image in 

the range of 0 (min) to 254 (max). This figure proves that 

the present method can clearly differentiate the contact 

area from the surrounding area without contact. It can be 

seen that the contact area became wider as the applied 

load increased. The contact width increased by 3.4 mm 

(from 6.2 to 9.6 mm) as the applied load increased from 

39.2 to 117.6 N. A low amount of fluorescence was 
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observed inside the contact area, which was assumed to 

be due to noise or dirt.     

Figure 2 compares the contact area obtained using 

the present method and the Hertz theory for parallel 

cylindrical rubber wheel and flat glass (equation 1). It can 

be seen that the contact width measured using the 

fluorescence method was more than a 95% match for the 

Hertz theory calculated-contact width.     

According to the Hertz theory, contact area for 

cylindrical materials can be calculated using the 

following equation, 

 = !2 !"#$%&  (1) 

where,  

a   = contact width  

 W = applied load per unit width 

 R  = relative radius of curvature 

 E* = reduced modulus 

 

 
Figure 1 Contact width due to loads. 

 

 
Figure 2 Contact width comparison. 

 

3.2 Contact area due to rotating speed 

Figures 3 and 4 show the effect of rotating speed on 

the contact area between a rubber wheel loaded with 78.4 

N and a flat glass. It is evident that rotating speed affects 

the contact area, with the contact area becoming 

significantly smaller in the first 3 speed variants (from 

22.5 to 90 mm/s), and then subsequently becoming 

slightly smaller. Looking at the rubber contact 

deformation in Fig. 3, there appears to be some 

fluorescence liquid between the rubber wheel and flat 

glass when the wheel moved at high speed. It seems that 

there is a complete separation by a thin layer of 

fluorescence liquid between the wheel and flat glass at 

higher speeds. Myant at al. [4] found a similar contact 

area tendency in an experiment using a hemisphere 

elastomer on glass disk at 5 different speeds, ranging 

from 2.19 to 579 mm/s.     

Figure 3 Contact width due to moving speeds. 

 

Figure 4 Contact width reduction due to moving speed. 

 

4. CONCLUSION 

An ultraviolet-induced fluorescence method using a 

pyranine dye of 3200 mg/l was used to observe the 

contact area between a cylindrical rubber wheel and flat 

glass. We found that the contact area became wider as the 

applied load increased under static condition. In the 

moving condition, however, the contact area between the 

loaded rubber wheel and flat glass was reduced as 

moving speed increased.  
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