Advanced Materials Engineering and Technology IV
ISBN(softcover): 978-3-0357-1020-5 ISBN(eBook): 978-3-0357-3020-3

Table of Contents

Preface, Committees

Chapter 1: Materials and Technologies for Soldering and Packaging in
Electronics

Intermetallic Study on the Modified Sn-3.5Ag-1.0Cu-1.0Zn Lead Free Solder
R. Mayappan, N.N. Zainal Abidin, N.A. Ab Ghani, I. Yahya and N. Shuhaime

Solderability and Interfacial Intermetallic Compound (IMC) Growth of Sn-Cu-Ni Solder
with Additions of Germanium
F.A. Mohd Sobri, M.A.A. Mohd Salleh, C.M.R. Ghazali and P. Narayanan

The Effects of Zinc Addition on the Microstructure, Melting Point and Microhardness of
Sn-0.7Cu Lead-Free Solder Fabricated via Powder Metallurgy Method
N. Adli, N.R. Abdul Razak and N. Saud

Properties of Aluminum Matrix Composite (AMCs) for Electronic Packaging
M.N. Ervina Efzan, N. Siti Syazwani and J. Emerson

Effects of Wetting Behavior on Gallium Addition in In-Zn Solder Alloy
M.N. Ervina Efzan and M.N. Nur Faziera

The Alloying and Aging Effects on the Wettability and Intermetallic Bonding of the Sn-Zn-
Cu-Bi Soldering Alloy on a Cu Substrate
S. Sunyadeth, P. Wirot, B. Lohwongwatana and R. Techapiesancharoenkij

Nanoindentation Study on Heat Treated Gold Wire Bonding
W.Y. Wan Yusoff, A. Jalar, N.K. Othman and I.A. Rahman

Directional Growth Behaviour of Intermetallic Compound of Sn3.0Ag0.5Cu/ImSn
Subjected to Thermal Cycling
M. Abu Bakar, A. Jalar, R. Ismail and A.R. Daud

Nanoindentation of Sn3.0Ag0.5Cuw/ENIG Solder Joint after High Temperature Storage
M. Abu Bakar, A. Jalar, R. Ismail and A.R. Daud

Solidification of Sn-3Ag-0.5Cu and Sn-0.7Cu-0.05Ni Solders
C.M. Gourlay, Z.L. Ma, J.W. Xian, S.A. Belyakov, M.A.A. Mohd Salleh, G. Zeng, H. Yasuda
and K. Nogita

Effects of Trace Phosphorus in Sn-Cu-Ni Wave Solder Dross
K. Nogita, M.A.A. Mohd Salleh, Q.T. Xuan, J. Read, S. Smith and S.D. McDonald

Suppression of Cu;Sn with Ni in High Cu Containing Sn-Cu Solder Alloys
K. Nogita, B. Kefford, J. Read and S.D. McDonald

Peritectic Reactions and Phase Transformations of Sn-30wt%Cu for High Temperature Pb-
Free Soldering Applications
S. Smith, G. Zeng, J. Read, S.D. McDonald and K. Nogita

XPS Analysis of Oxide Films on Lead-Free Solders with Trace Additions of Germanium
and Gallium
K.M. Watling, A. Chandler-Temple and K. Nogita

Improvement of Sn-0.7Cu Lead Free Solder Joints on Shear Strength with Addition of
Titanium Oxide (TiO,) Particles
N.M. Nasir, N. Saud, M.A.A. Mohd Salleh, M.N.B. Derman, M.L.I. Ramli and R.M. Said

Surface Roughness and Wettability of SAC/CNT Lead Free Solder
N. Ismail, R. Ismail, N.K.A. Nik Ubaidillah, A. Jalar and N.M. Zain

Wettability of CNT-Doped Solder under Isothermal Aging
N. Ismail, R. Ismail, N.I. Abd Aziz and A. Jalar

Mechanical Interlocking on Leadframe Surface for Bondability of Au Wedge Bond
R. Ismail, F. Harun, A. Jalar and S. Abdullah

Ultrasonic Vibration in Leadframe for the Bondability for Au Wedge Bond
R. Ismail, F. Harun, A. Jalar and S. Abdullah

Wettability of Soldering Alloys at Heating by Electron Beam
R. Kolenak, I. Kostolny, D. Dfimal and A. Rabatin

13

18

22

26

31

36

40

44

49

53

58

63

68

73

76

79

83

&7



Mechanical and Electrical Properties of Carbon Nanotubes Based Isotropic Conductive
Adhesives
C.S. Chew, P. Satiga, H.K. Oon and R. Durairaj

Chapter 2: Materials for Electronics, Optoelectronics and
Electrotechnical Industry

Effect of Loading Amount of Glucose Precursor on Mesoporous Carbon Surface Area for
Supercapacitor Electrode Application
F. Md Jamil, M.A. Sulaiman, S.M. Ibrahim, A.K. Masrom and M.Z.A. Yahya

Effect of Al Excess on the Band Structure of ZnO Using Density Functional Theory
J.H. Lim, Y.C. Keat, A. Chik and P.L. Teh

Microwave Irradiation Assisted Synthesis of Silicon Carbide Nanotubes
V.C.S. Tony, C.H. Voon, C.C. Lee, B.Y. Lim, W. Rahman, U. Hashim, A.R. Ruslinda, M.K. Md
Arshad, K.L. Foo, S.C.B. Gopinath, A. Ayoib, V. Thivina and S.S.B. Hashwan

Characterization of Silicon Carbide Nanowhiskers Synthesized by Microwave Heating
Using Photoluminescence Spectroscopy and Fourier Transform Infrared Spectroscopy
S.M. Kahar, C.H. Voon, C.C. Lee, K.L. Foo, B.Y. Lim, M.K. Md Arshad, W.W. Liu, A.R.
Ruslinda, U. Hashim, P.Y.P. Adelyn, A.R.N. Huda, H.C. Lee and W. Rahman

Synthesis of Silicon Carbide Nanowhiskers from Graphite and Silica of Different Ratio by
Microwave Irradiation Assisted Synthesis

S.M. Kahar, C.H. Voon, C.C. Lee, B.Y. Lim, M.K. Md Arshad, K.L. Foo, W.W. Liu, A.R.
Ruslinda, U. Hashim, P.Y.P. Adelyn, A.R.N. Huda, H.C. Lee and W. Rahman

Effect of Stoichiometry and Sintering Temperature on the Mechanical Properties of Zinc
Ferrite (Zn,Fe;_,0,)

S.S. Agzna, Y.C. Keat, A.G. Supri, T.N. Atigah, K.A. Hamzah, S.K. Khalijah, Y.Y. Aw and P.L.
Teh

p-Type Conductivity Control in ZnO Films Grown by Molecular-Beam Epitaxy
S.H. Park, D.C. Oh, C.G. Jhun, S.O. Han and T. Yao

Synthesis and Characterization of Nij 3Zn ,Fe,04 Nanoparticles by Self~-Combustion
Technique

Synthesis of Chlorophyll Thin Film from Noni Leaves via Dip Coating Process
D.S. Che Halin and A.W. Azhari

Properties of Y;FesO;, (YIG) as Nanocatalyst for Ammonia Formation Produced from
Magnetic Induction Method (MIM)
P. Puspitasari, N. Yahya, A. Andoko, J.J. Ekaputri and P. Risdanareni

Response Surface Methodology (RSM) in Fabrication of Nanostructured Silicon
A.W. Azhari, K. Sopian, D.S. Che Halin, A.H. Ibrahim and S. Zaidi

Chapter 3: Composite and Polymer Materials

Rigid Polyurethane Foam with Ionic Liquid Modified Multi Walled Carbon Nanotubes
Composites
S.A. Adnan, Z. Firuz, N.H. Ahmad Zaidi, M.A. Hazizan and H.A. Sahrim

The Effects of Trans-Polyoctylene Rubber (TOR) on the Cure Characteristics and Swelling
Behaviour of Activated Carbon Filled Styrene Butadiene Rubber (SBR) Vulcanizates

N.R. Munirah, N.Z. Noriman, M.S. Zakaria, S.S. Ting, A.M.M. Al Bakri, K. Hussin, H. Rosniza
and M.F. Omar

Composite Materials Characterization for Aircraft Application
K.J. Min and H.S. Lee

The Influence of Blending Methods in Epoxy/PMMA Polymer Blend
J.L. Phua, P.L. Teh, S.A. Ghani and Y.C. Keat

Development of Seamless Pipe Based on Al/Al,O; Composite Produced by Stir Casting and
Centrifugal Casting
S. Junus and A. Zulfia

Effects of Composition and Fe on the Liquid Phase Sintered W-Brass Composites
K.S. Mohammed, B. Gowon, S.B. Jamaludin, Z. Hussain, H. Mohd Shobi and P. Evarastics

93

101

106

111

116

121

126

131

136

142

146

151

159

164

169

174

179

183



Palm Kernel Shell Filled Recycled High-Density Polyethylene: Effect of Filler Loading
A. Nadiatul Husna, B.Y. Lim, H. Salmah and C.H. Voon

Chapter 4: Materials and Processing Technologies for Mechanical
Engineering

Control of Temperature in Cutting Zone in Machining of Alloyed Case-Hardened Steels by
Applying a Ceramic Tool with Wear-Resistant Coatings
A.A. Vereschaka, J. Prilukova, A.S. Vereshchaka, J. Bublikov and A. Aksenenko

Comparative Evaluation of Properties of Various Tool Materials by Area of Indentation
Track in Pendulum Scratch Testing
A.A. Vereschaka, B.Y. Mokritskii and A.S. Vereshchaka

Edge Cutting Tools for Machining of Hard-to-Cut Materials
A.A. Vereschaka, A.S. Vereshchaka, O. Sharipov, J. Bublikov and N. Sitnikov

Specifics of Application of Cutting Ceramics with Functional Coating in Turning of High-
Strength Materials
A.A. Vereschaka, J. Prilukova, B.Y. Mokritskii, A.S. Vereshchaka and N. Sitnikov

Influence of Tool Rotational Speed on the Mechanical Properties of Friction Stir Welded
Al-Cu-Li Alloy
H.S. Lee, Y.R. Lee and K.J. Min

Effect of Sensitization Treatment on Corrosion Properties in Austenitic Stainless Steel 304
C.S. Kim, S.J. Moon and W.S. Kong

Synthesis of Porous Anodic Alumina (PAA) on Aluminum Alloy AA6061 in Mixture of
Phosphoric Acid and Oxalic Acid
C.H. Voon, B.Y. Lim, K.L. Foo, U. Hashim, S.S. Ting, M.K. Md Arshad and N.A.I. Mustafa

The Effect of Sintering Temperature to the Microstructure of PM F75 (Co-Cr-Mo) Alloy
M.T. Mohd Tajuddin and S.B. Jamaludin

Two-Step Solution Heat Treatment of AlSiCu Alloy for Improvement of Mechanical
Properties
C.S. Kim, S.G. Park and W.S. Kong

A New Free-Machining Steel Containing Bismuth and Calcium
A.V. Ryabov, A.A. Dyakonov and M. Vakhitov

The Effect of Solution Heat Treatment on Incipient Melting of Al,Cu Intermetallic Phase in
Lightweight Materials
C.S. Kim, J.W. Jo and H.M. Lee

Ageing Response of Powder Metallurgy AZ91 and AZ91 Reinforced with Multiwall Carbon
Nanotube
N.H. Ahmad Zaidi, J.B. Shamsul, K.R. Ahmad, S.A. Adnan and A.M.A. Zaidi

Microstructure and Mechanical Properties of Friction Stir Welded AA2195-T0
H.S. Lee, J.H. Yoon, J.T. Yoo and K.J. Min

Thermal Aging of Dissimilar-Metal Weld Joints for Reactor Pressurized Vessels at Elevated
Temperature
W.S. Kong and C.S. Kim

Microstructural Evolution of Austenitic Stainless Steel AISI304 and AISI316 Subjected to
High-Temperature Thermal Aging
H.M. Lee and C.S. Kim

Effect of Concentration of Oxalic Acid on the Synthesis of Porous Anodic Alumina (PAA)
on Aluminum Alloy AA6061
C.H. Voon, B.Y. Lim, K.L. Foo, U. Hashim, S.S. Ting, M.K. Md Arshad and A.F. Baharuddin

Segregation Measurement of Inconel 718 Feedstocks Used in Low-Pressure Metal Injection
Molding
F. Fareh, V. Demers, S. Turenne and O. Scalzo

Precision Hole Making on Laminates Composite: Comparison between Drilling and
Punching
A.B. Abdullah, N.A. Ghaffar and Z. Samad

Chapter 5: Construction Materials

191

199

206

213

221

228

232

237

242

246

251

256

261

266

271

276

281

286

291



Dynamic Increase Factor of High Strength Concrete with Silica Fume at High Strain Rate
Loading
K.S. Long, M. Kasmuri, A.S. Zia Hasan and R. Hamid

Experimental Study on Internal RH of BFS Mortars at Early Age
J.J. Ekaputri, K. Mackawa and T. Ishida

Strength of Portland Cement with Several Composition of Bottom Ash in Different Fineness
with Curing Time of 28 Days
N.H. Jun, A M.M. Al Bakri, K. Hussin, S.J. Tan, M.F. OMAR, A.A. Kadir and M.V. Tran

The Barriers and Strategies of Implementing the New Building Material (Fibre Cement
Wall) in Malaysia Case Study: Aurum Synergy, Perlis, Malaysia
M.A. bin Azizan, S.M. bin Sk Abd Razak and N. binti Ishak

Dolomite Quarry Waste as Sand Replacement in Sand Brick
N.F. Isa, K. Muhammad, N. Yahya, M.M. Ahmad, M.B.H. Ab Manaf, M. Abdul Rahim, M.
Khair Ishak, N.H. Hashim, A.F. Mansor and S.N. Ahmad Naspu

An Experiment on Bond Properties of Reinforcements Embedded in Ultra High
Performance Concrete
J.S. Kim and J.H. Park

Bond-Slip Relation of Pretensioned Concrete Members for Various Tensioning Forces
J.S. Kim and D.H. Choi

Assessment of Reinforced Concrete Building with Soil Structure Interaction Effect under
Vertical Earthquake
S.M. Abd Rahim, M.Z.A. Mohd Zahid, W.M.S. Wan Omar, M.A. bin Ab Rahim and A. Faisal

The Temperature Effect to the Concrete due to the Single Strike of High Electric Current
M. Abdul Rahim, A.N. Abdul Ghani, M.A. Che Munaaim, M.A.B. Sidik and Z. Zulkeflee

Indoor Air Quality of Fired Clay Brick Incorporated with Mosaic Sludge
A.A. Kadir, N.S.A. Salim, A.S. Abdul Rahim and M.N. Noor

Leachability of Heavy Metals from Steel Mill Sludge Incorporated in Fired Clay Brick
A.A. Kadir, M.K.K. Halim, N.A. Sarani and A.M.M. Al Bakri

Leaching of Heavy Metals Using TCLP and SPLP Method from Fired Clay Brick
Incorporating with Mosaic Sludge
A. binti Abdul Kadir, N.A. Ideris and A.S. Abdul Rahim

Properties of Steel Mill Sludge Waste Incorporated in Fired Clay Brick
A.A. Kadir, M.R. Abd Jalil and A.M.M. Al Bakri

Experimental Study of Slurry Infiltrated Fiber Reinforced Concrete
M. Abdul Rahim, Z. Md Ghazaly, R.N. Raja Mamat, M. Azizi Azizan, N.F. Isa and S. Shahidan

The Chemical Composition and Fineness of Natural Cement at Different Raw Meal
Proportion
S. Mohamed and R. Hamid

Effect of Chromium (I, IIT) Oxide and Cobalt Oxide on the Colour and Fineness of Cement
L.C. Wai and R. Ahmad

Mechanical Properties of Volcanic Ash Based Geopolymer Concrete
P. Risdanareni, A. Karjanto, J.J. Ekaputri, P. Puspitasari and F. Khakim

Potential of Geopolymer Mortar as Concrete Repairing Materials
A.Z. Warid Wazien, A.M.M. Al Bakri, R. Abd Razak, M.A.Z. Mohd Remy Rozainy, M.F. Mohd
Tahir and K. Hussin

Review on Different Types of Geopolymer Concrete Fibres
M.A. Faris, A.M.M. Al Bakri, K.N. Ismail, R. MUniandy, A. Abdul Kadir, K. Hussin and M.V.
Tran

Effect of Coal Ash Properties on Compressive Strength of Bottom Ash-Based Geopolymer
Concrete
T.Y. Xie and T. Ozbakkaloglu

Microstructure and Mechanical Properties of Ambiently-Cured Blended Coal Ash-Based
Geopolymer Concrete
T.Y. Xie and T. Ozbakkaloglu

Effect of NaOH Concentration on Flexural Strength, Phase Formation and Microstructural
Development of Kaolin Geopolymer Ceramic
N.A. Jaya, A M.M. Al Bakri, C.M.R. Ghazali, M. Binhussain, K. Hussin and R. Ahmad

299

305

311

314

319

323

327

331

337

342

347

352

358

363

367

373

377

382

388

395

400

405



Effect of Ultra High Molecular Weight Polyethylene (UHMWPE) as Binder and Sintering
Temperature in Kaolin Geopolymer Ceramics on Flexural Strength
R. Ahmad, A.M.M. Al Bakri, K. Hussin, A.V. Sandu, M. Binhussain and N.A. Jaya

The Use of Borax in Deterring Flash Setting of High Calcium Fly Ash Based Geopolymer
Antoni, S.W. Wijaya, J. Satria, A. Sugiarto and D. Hardjito

Simulation Behavior of Flexure in Reinforced Concrete Beam with Opening Reinforced
with Glass Fiber Reinforced Polymer (GFRP)
S.M. Thabet and S.A. Osman

Flexural Behaviour of Patch-Repair Material Made from Unsaturated Polyester Resin
(UPR)-Mortar
S. Adi Kristiawan and A. Bekti Prakoso

Optical Data Support on Flexural Strength of Kaolin Coated Lumber Wood via
Geopolymer Technology
S. Ramasamy, K. Hussin, A.M.M. Al Bakri, C.M.R. Ghazali, A.V. Sandu and M. Binhussain

Chapter 6: Biomedical Engineering and Biotechnologies

Study on a Fractional Model of Filtration Effect of Cigarette Filter Tip
J.W. Tang, S.T. Zhang and Z.B. Li

Preparation and Characterization of Chitosan/Alginate Polyelectrolyte Complex Prepared
by Using Calcium Tripolyphosphate Ionic Gelator
N.S. Muhamad Rahim, N. Ahmad and D. Kamarun

Analysis on Fluid Characteristics in Y-Shape Bifurcate Coronary Artery
Y. Luand S.S. Zhang

Performance of Newly-Fabricated Modular Surface Plasmon Resonance (mSPR) Sensor
W.M.A. Wan Ahamad, D. Kamarun and M.K. Abd Rahman

Simultaneous Saccharification and Co-Fermentation (SSCF) Using Banana and Pineapple
Waste as Substrate
Y.P. Teoh and S. Zati-Hanani

Optimization of Eugenol Ester Using Statistical Approach of Response Surface
Methodology
S. Mat Radzi, M.Z. Hanif and K.M.W. Syamsul

Facile Synthesis of Activated Carbon from Swamp Taro Stalk via Single Step ZnCl,
Activation
M.S.B. Mohammed Yahya, J. Andas and G. Zaidi Ab

Synthesis and Characterization of Biomass Supported Ag, Co and Ag-Co Nanoparticles
N.I. Mohd Anuar and J. Andas

Chapter 7: Materials and Technologies for Textile Industry

Dyeing of Nylon Fabric with Natural Dye from Cassia Fistula Fruit: A Research on Effect
Metal Mordants Concentration
R. Mongkholrattanasit, C. Klaichoi, N. Rungruangkitkrai and P. Sasivatchutikool

Dyeing Silk Fabric with Natural Dye from Longan Leaves Using Simultaneous Mordanting
Method

K. Maha-In, R. Mongkholrattanasit, C. Klaichoi, W. Pimklang, P. Buathong and N.
Rungruangkitkrai

Dyeing Properties of Nylon Fabrics with Mangrove Bark Extract via Mordanting Methods
N. Vuthiganond, M. Nakpathom, B. Somboon, N. Narumol, N. Rungruangkitkrai and R.
Mongkholrattanasit

Extraction and Tensile Behavior of High Performance Hibiscus tiliceus Fiber
S. Chonsakorn, S. Boonyophas, R. Mongkholrattanasit, K. Pholam, P. Parsapratet and T. Arrak

Printing of Silk Fabric with Reactive Dye Using Flour of Wild Taro Corm as a Resist
Printing Paste
C. Klaichoi, R. Mongkholrattanasit and N. Rungruangkitkrai

412

416

421

426

431

439

447

452

459

465

469

475

480

487

491

495

499

503



Chapter 8: Materials and Technologies for Recycling and Treatment of
Industrial Waste

Removal of Iron and Manganese Using Cascade Aerator and Limestone Roughing Filter

A. Mohd Sanusi, M.N. Adlan, M.A.Z. Mohd Remy Rozainy and r. jamil 509
Characterization of Alum Crystals Synthesized from Waste Aluminium Beverage Cans
Y.M. Liew, C.Y. Heah, A.M.M. Al Bakri, K. Hussin and S.J. Tan 514

Removal of Cadmium and Zinc Contaminations in Landfill Leachate by Using
Electrocoagulation Process
M.F. Murshed, M.K.N. Mahmad, M.A.Z. Mohd Remy Rozainy, I. Abustan and N. Baharun 519

Hot Solvent Extraction Method for Recycle Epoxy Resin in Waste Printed Circuit Board
with Polyethylene Glycol

R. Srisuk, C. Kitpaosong, S. Siengchin and R. Dangtungee 524
Kinetics and Isotherm Studies on Nd(III) Adsorption onto Xanthated Chitosan
N.F.M. Ariff, M.A.K.M. Hanafiah, Z.M. Hussin, S.C. Ibrahim and W.S.W. Ngah 530

Tin (Sn) Recovery from Wave Soldering Lead Free Solder Dross via Hydrochloric Acid
Leaching and Combustion Treatment

S.A. Ismail, N.H. Jamil, K. Hussin and M.A.A. Mohd Salleh 535
Removal of Iron (Fe) in Rice Husk via Citric Acid Leaching Treatment

N.H.M. Muzni, N. Hidayu Jamil and Y.C. Keat 540
Acid Treatment of Aluminium Dross: Properties and Application

A. Pratumma, K. Piyamongkala, S. Siengchin, R. Srisuk and R. Dangtungee 547

Chapter 9: Engineering Research and Design

Landslide Simulation Using Limit Equilibrium and Finite Element Method
Z. Md Ghazaly, M. Abdul Rahim, K.A. Chee Jee, N.F. Isa and L.A. Softi 555

Correlation of Brillouin Stokes Signals and Optical-Signal-to-Noise-Ratio in Multi-
Wavelength Brillouin Fiber Laser with Additional Fiber Bragg Grating

A.Z. Malek, N.A.M. Ahmad Hambali, M.H.A. Wahid, M.M. Shahimin and M.A .M. Azidin 560
Mathematical Modelling of Stress-Strain State of Multilayer Shell Molds

A.L Evstigneev, V.I. Odinokov, A.V. Sviridov, E.A. Dmitriev and V.V. Petrov 565
Theoretical Prediction of Crack Formation in Axisymmetric Multilayer Shell Molds

A.L Evstigneev, V.I. Odinokov, A.V. Sviridov, E.A. Dmitriev and V.V. Petrov 573
Structure Characterization of Low Cost Fabricated Soft Material Built Microchannel

Q. Humayun, U. Hashim and C.M. Ruzaidi 578
Maximal Predicable Time Scale of Gas Emission about Fully Mechanized Mining Face

L.W. He, Y. Song, Z.H. Tan and H.Y. Long 583
Numerical Simulation of Pressure Loss in Largesize Annulus of Deepwater Drilling Riser

Q.C. Fu 590
The Shielding Materials from EM Radiation for Aircraft Fuselage

IL.LR.W. Perdana, A.A. Al-Hadi and M.Z. Bukhari 598

SAC-OCDMA over Indoor Optical Wireless Communication (OWC) System Based on Zero
Cross Correlation (ZCC) Code
E.A. Alyan, S.A. Aljunid, M.S. Anuar and C.B.M. Rashidi 603

Optimization of Output Coupling Ratio for Multi-Wavelength Brillouin Fiber Laser

Employing FBG and DCF as Gain Medium

A.Z. Malek, S.N. Ariffin, N.A.M. Ahmad Hambali, M.H.A. Wahid, M.M. Shahimin, M.A.M.

Azidin and S.S.M. Isa 608



	Table of Contents

