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Abstract
SiC particle reinforced metal matrix composites (MMCs) with solid  semi  stir  casting  method  is becoming
popular in recent application (automotive, aerospace). Stirring the semi  solid  condition is proven to enhance the
bond between matrix and reinforcement. The purpose of this study is to investigate the effect  of the SiC wt.% and
the addition of borax on mechanical  properties  of composite  AlSi-Mg- TiB -SiC and AlSi-Mg- TiB -SiC/Borax.
Specimens was tested focusing on the density, porosity, tensile test, impact test microstructure and SEM. AlSi is used
as a matrix reinforced by SiC with percentage variations (10, 15, 20 wt.%). Giving wt.% Borax which is the ratio of 1: 4
between wt.% SiC. The addition of 1.5% of TiB  gives grain refinement. The use of semi - solid  stir  casting  
method  is able to increase the absorption of SiC particles into a matrix AlSi evenly. The improved composite

presented here can be used as a guideline to make a new composite . © 2017 Author(s).
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PRELIMINARY

April 2017

Preface: 7th International Conference on Mechanical and

Manufacturing Engineering (ICME’16)

AIP Conference Proceedings 1831, 010001 (2017); https://doi.org/10.1063/1.4981141

ARTICLES

April 2017

The feasibility study on fabrication customized orthotic insole

using fused deposition modelling (FDM)
M. Yarwindran, M. Ibrahim, and P. Raveverma

AIP Conference Proceedings 1831, 020001 (2017); https://doi.org/10.1063/1.4981142

April 2017

Risk prediction model: Statistical and artificial neural network

approach
Nuur Azreen Paiman, Azian Hariri, and Ibrahim Masood

AIP Conference Proceedings 1831, 020002 (2017); https://doi.org/10.1063/1.4981143
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April 2017

Design and development of automatic sharia compliant

wheelchair wheels cleaner
Muhammad Farid Shaari, Ibrahim Ismail Mohammad Rasli, M. Z. Z. Wan Jamaludin, W. A.

Mohamad Isa, H. M., and A. H. Abdul Rashid

AIP Conference Proceedings 1831, 020003 (2017); https://doi.org/10.1063/1.4981144

April 2017

Numerical analysis for comparison of aerodynamic

characteristics of six airfoils
Magedi Moh M. Saad, Sofian Bin Mohd, Mohd Fadhli Zulkafli, and Wanis Mustafa E. Shibani

AIP Conference Proceedings 1831, 020004 (2017); https://doi.org/10.1063/1.4981145

April 2017

A comparative study on the motion of various objects inside an

air tunnel
Wanis Mustafa E. Shibani, Mohd Fadhli Zulkafli, and Bambang Basunoand

AIP Conference Proceedings 1831, 020005 (2017); https://doi.org/10.1063/1.4981146
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April 2017

Aircraft LTO emissions regulations and implementations at

European airports
Siti Nur Mariani Mohd Yunos, Mohammad Fahmi Abdul Ghafir, and Abas Ab Wahab

AIP Conference Proceedings 1831, 020006 (2017); https://doi.org/10.1063/1.4981147

April 2017

Study the velocity and pressure exerted in front of the filter

surface in the kitchen hood system by using ANSYS
Norzelawati Asmuin, M. Rasidi Pairan, Norasikin Mat Isa, and Farid Sies

AIP Conference Proceedings 1831, 020007 (2017); https://doi.org/10.1063/1.4981148

April 2017

Numerical study on self-cleaning canister filter with modified

filter cap
Akmal Nizam Mohammed, Mohd Hafiz Zolkhaely, Mohd Sahrizan Sahrudin, Mohd Azahari

Razali, Azwan Sapit, and Mohd Faisal Hushim

AIP Conference Proceedings 1831, 020008 (2017); https://doi.org/10.1063/1.4981149
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SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.4981147
https://aip.scitation.org/author/Yunos%2C+Siti+Nur+Mariani+Mohd
https://aip.scitation.org/author/Ghafir%2C+Mohammad+Fahmi+Abdul
https://aip.scitation.org/author/Wahab%2C+Abas+Ab
https://doi.org/10.1063/1.4981147
https://aip.scitation.org/doi/10.1063/1.4981148
https://aip.scitation.org/author/Asmuin%2C+Norzelawati
https://aip.scitation.org/author/Pairan%2C+M+Rasidi
https://aip.scitation.org/author/Isa%2C+Norasikin+Mat
https://aip.scitation.org/author/Sies%2C+Farid
https://doi.org/10.1063/1.4981148
https://aip.scitation.org/doi/10.1063/1.4981149
https://aip.scitation.org/author/Mohammed%2C+Akmal+Nizam
https://aip.scitation.org/author/Zolkhaely%2C+Mohd+Hafiz
https://aip.scitation.org/author/Sahrudin%2C+Mohd+Sahrizan
https://aip.scitation.org/author/Razali%2C+Mohd+Azahari
https://aip.scitation.org/author/Sapit%2C+Azwan
https://aip.scitation.org/author/Hushim%2C+Mohd+Faisal
https://doi.org/10.1063/1.4981149


19/2/2019 AIP Conference Proceedings: Vol 1831, No 1

https://aip.scitation.org/toc/apc/1831/1?size=all&expanded=1831 5/23

April 2017

Characteristic study of flat spray nozzle by using particle image

velocimetry (PIV) and ANSYS simulation method
M. Rasidi Pairan, Norzelawati Asmuin, Nurasikin Mat Isa, and Farid Sies

AIP Conference Proceedings 1831, 020009 (2017); https://doi.org/10.1063/1.4981150

April 2017

Comparative analysis on flow over cylinder between commercial

code and open source algorithm
Zulaikha Asyiqin Nur Azri, Ishkrizat Taib, Azmahani Sadikin, Muhammad Sufyan Amir Paisal,

Akmal Nizam Mohammed, and Sofian Mohd

AIP Conference Proceedings 1831, 020010 (2017); https://doi.org/10.1063/1.4981151

April 2017

Mechanical behaviour study on SBR/EVA composite for FDM

feedstock fabrication
P. Raveverma, M. Ibrahim, N. Sa’ude, M. Yarwindran, and M. Nasharuddin

AIP Conference Proceedings 1831, 020011 (2017); https://doi.org/10.1063/1.4981152
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April 2017

Nonlinear analysis of collapse mechanism in superstructure

vehicle
M. K. Mohd Nor, C. S. Ho, and N. Ma’at

AIP Conference Proceedings 1831, 020012 (2017); https://doi.org/10.1063/1.4981153

April 2017

Determination of physiochemical properties of palm oil methyl

ester catalyzed by waste cockle shells
Nurul Fitriah Nasir, Noradila Abdul Latif, Sharifah Adzila Syed Abu Bakar, Mohd Nasrull Abdul

Rahman, Siti Norhidayah Selamat, and Nurul Nadirah Nasharudin

AIP Conference Proceedings 1831, 020013 (2017); https://doi.org/10.1063/1.4981154

April 2017

Effect of synthetic material on angle dependency of flame

spread behavior over combined fabric
B. R. Mohd Azahari, M. Suzuki, W. Masuda, B. S. Hamidon, B. S. Azwan, B. M. Akmal Nizam, H.

Mohd Faisal, and B. K. Amir

AIP Conference Proceedings 1831, 020014 (2017); https://doi.org/10.1063/1.4981155
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April 2017

Torsion vehicle model test for automotive vehicle
M. K. Mohd Nor, C. S. Ho, and N. Ma’at

AIP Conference Proceedings 1831, 020015 (2017); https://doi.org/10.1063/1.4981156

April 2017

Effect of thread angle on flame spread behaviour over combined

fabric of kenaf/polyester
Mohd. Azahari bin Razali, Azwan bin Sapit, Akmal Nizam Mohammed, Mohd Faisal Bin

Hushim, Hamidon bin Salleh, and Hazahir bin Peraman

AIP Conference Proceedings 1831, 020016 (2017); https://doi.org/10.1063/1.4981157

April 2017

Analysis of hydrodynamic force acting on commercialized

rowing blades using computational fluid dynamics
A. M. Y. Aziz, M. N. Harun, Ardiyansyah Syahrom, and A. H. Omar

AIP Conference Proceedings 1831, 020017 (2017); https://doi.org/10.1063/1.4981158

April 2017

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.4981156
https://aip.scitation.org/author/Nor%2C+M+K+Mohd
https://aip.scitation.org/author/Ho%2C+C+S
https://aip.scitation.org/author/Ma%27at%2C+N
https://doi.org/10.1063/1.4981156
https://aip.scitation.org/doi/10.1063/1.4981157
https://aip.scitation.org/author/Razali%2C+Mohd+Azahari+Bin
https://aip.scitation.org/author/Sapit%2C+Azwan+Bin
https://aip.scitation.org/author/Mohammed%2C+Akmal+Nizam
https://aip.scitation.org/author/Hushim%2C+Mohd+Faisal+Bin
https://aip.scitation.org/author/Salleh%2C+Hamidon+Bin
https://aip.scitation.org/author/Peraman%2C+Hazahir+Bin
https://doi.org/10.1063/1.4981157
https://aip.scitation.org/doi/10.1063/1.4981158
https://aip.scitation.org/author/Aziz%2C+A+M+Y
https://aip.scitation.org/author/Harun%2C+M+N
https://aip.scitation.org/author/Syahrom%2C+Ardiyansyah
https://aip.scitation.org/author/Omar%2C+A+H
https://doi.org/10.1063/1.4981158


19/2/2019 AIP Conference Proceedings: Vol 1831, No 1

https://aip.scitation.org/toc/apc/1831/1?size=all&expanded=1831 8/23

Energy consumption in residential building: The effect of

appliances and human behaviour
K. A. Rahman, Azian Hariri, A. M. Leman, M. Z. M. Yusof, and M. N. M. Najib

AIP Conference Proceedings 1831, 020018 (2017); https://doi.org/10.1063/1.4981159

April 2017

Effects of changing airfoil aerodynamic characteristics on

turning diffuser performances
Nur Hazirah Noh@Seth, and Norasikin Mat Isa

AIP Conference Proceedings 1831, 020019 (2017); https://doi.org/10.1063/1.4981160

April 2017

The numerical modelling of falling film thickness flow on

horizontal tubes
I. A. Hassan, A. Sadikin, and N. Mat Isa

AIP Conference Proceedings 1831, 020020 (2017); https://doi.org/10.1063/1.4981161

April 2017
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Flow characteristics of 3-D turning diffuser using particle image

velocimetry
Normayati Nordin, Zainal Ambri Abdul Karim, Safiah Othman, Vijay R. Raghavan, Mohd Faizal

Mohideen Batcha, Azian Hariri, and Siti Mariam Basharie

AIP Conference Proceedings 1831, 020021 (2017); https://doi.org/10.1063/1.4981162

April 2017

Wall shear stress distributions on stented patent ductus

arteriosus
Mohamad Ikhwan Kori, Fara Lyana Jamalruhanordin, Ishkrizat Taib, Akmal Nizam

Mohammed, Mohammad Kamil Abdullah, Ahmad Mubarak Tajul Ariffin, and Kahar Osman

AIP Conference Proceedings 1831, 020022 (2017); https://doi.org/10.1063/1.4981163

April 2017

Analysis mist spray development with Al-75 nozzle by using high

speed camera
M. Faqhrurrazi Bin Abd Rahman, Norzelawati Asmuin, and M. Farid Sies

AIP Conference Proceedings 1831, 020023 (2017); https://doi.org/10.1063/1.4981164
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April 2017

Flow visualization of bubble structure in bubble column reactor

for fluid mixing
Nur Afizah Ibrahim, Amir Khalid, Izzuddin Zaman, Azwan Sapit, and Bukhari Manshoor

AIP Conference Proceedings 1831, 020024 (2017); https://doi.org/10.1063/1.4981165

April 2017

Numerical solution of Burger’s equation based on Lax-Friedrichs

and Lax-Wendroff schemes
Bukhari Manshoor, Amir Khalid, Azwan Sapit, Izzuddin Zaman, and Akmal Nizam

AIP Conference Proceedings 1831, 020025 (2017); https://doi.org/10.1063/1.4981166

April 2017

Wire-cut EDM of SiSiC-preliminary investigation in machining

parameter
M. Zulafif Rahim, M. S. Yusof, E. A. Rahim, Rasidi Ibrahim, and Z. Mohid

AIP Conference Proceedings 1831, 020026 (2017); https://doi.org/10.1063/1.4981167
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Mechanical and physical properties of AlSi10Mg processed

through selective laser melting
A. A. Raus, M. S. Wahab, M. Ibrahim, K. Kamarudin, Aqeel Ahmed, and S. Shamsudin

AIP Conference Proceedings 1831, 020027 (2017); https://doi.org/10.1063/1.4981168

April 2017

Investigation of 1-Dimensional ultrasonic vibration compliance

mechanism based on finite element analysis
A. Afiff Latif, M. Rasidi Ibrahim, E. A. Rahim, and K. Cheng

AIP Conference Proceedings 1831, 020028 (2017); https://doi.org/10.1063/1.4981169

April 2017

Design selection of an innovative tool holder for ultrasonic

vibration assisted turning (IN-UVAT) using finite element

analysis simulation
Haris Rachmat, M. Rasidi Ibrahim, and Sulaiman bin Hasan

AIP Conference Proceedings 1831, 020029 (2017); https://doi.org/10.1063/1.4981170

April 2017
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The system design and performance test of hybrid vertical axis

wind turbine
Bambang Arip Dwiyantoro, and Vivien Suphandani

AIP Conference Proceedings 1831, 020030 (2017); https://doi.org/10.1063/1.4981171

April 2017

Development of vehicle model test-bending of a simple

structural surfaces model for automotive vehicle sedan
M. K. Mohd Nor, A. Noordin, M. F. S. Ruzali, M. H. Hussen, and N. Mustapa@Othman

AIP Conference Proceedings 1831, 020031 (2017); https://doi.org/10.1063/1.4981172

April 2017

Battery management systems (BMS) optimization for electric

vehicles (EVs) in Malaysia
P. M. W. Salehen, M. S. Su’ait, H. Razali, and K. Sopian

AIP Conference Proceedings 1831, 020032 (2017); https://doi.org/10.1063/1.4981173
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Studies on modification of ZnO sol-gel spin coated on flexible

substrate at low temperature: Effect of time exposure
Ili Liyana Khairunnisa Kamardin, and Ainun Rahmahwati Ainuddin

AIP Conference Proceedings 1831, 020033 (2017); https://doi.org/10.1063/1.4981174

April 2017

Hardness and wear properties of laminated Cr-Ni coatings

formed by electroplating
Tri Widodo Besar Riyadi, and Masyrukan

AIP Conference Proceedings 1831, 020034 (2017); https://doi.org/10.1063/1.4981175

April 2017

Effect of anodizing voltage and annealing temperature on the

growth of titanium dioxide nanotube
Ainun Rahmahwati Ainuddin, and Mohammad Syazwan Sulaiman

AIP Conference Proceedings 1831, 020035 (2017); https://doi.org/10.1063/1.4981176

April 2017

One dimensional modeling of a diesel-CNG dual fuel engine
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Putera Adam Azman, Mas Fawzi, Muammar Mukhsin Ismail, and Shahrul Azmir Osman

AIP Conference Proceedings 1831, 020036 (2017); https://doi.org/10.1063/1.4981177

April 2017

Surface modification of hypereutectic Al-Si alloy via friction stir

process
S. S. Abdulmalik, R. Ahmad, and M. B. A. Asmael

AIP Conference Proceedings 1831, 020037 (2017); https://doi.org/10.1063/1.4981178

April 2017

An optimization of flap and slat angle airfoil NACA 2410 using

CFD
Sarjito, Nur Aklis, and Tri Hartanto

AIP Conference Proceedings 1831, 020038 (2017); https://doi.org/10.1063/1.4981179

April 2017

Eco-design of low energy mechanical milling through

implementation of quality function deployment and design for

sustainability
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Muhammad Hanif Abd Rashid, Nik Hisyamudin Muhd Nor, Siti Norhana Selamat, Mohd Fahrul

Hassan, Abd Khalil Abd Rahim, Mohd Fauzi Ahmad, Al Emran Ismail, Badrul Omar, Mohd Faiz

Mokhtar, Faiz Mohd Turan, and Seiji Yokoyama

AIP Conference Proceedings 1831, 020039 (2017); https://doi.org/10.1063/1.4981180

April 2017

NNARX model structure for the purposes of controller design

and optimization of heat exchanger process control training

system operation
Tatang Mulyana

AIP Conference Proceedings 1831, 020040 (2017); https://doi.org/10.1063/1.4981181

April 2017

Comparative performance study of smart structure for thermal

microactuators
Zulkarnain Yahya, and Muhammad Akmal Johar

AIP Conference Proceedings 1831, 020041 (2017); https://doi.org/10.1063/1.4981182

April 2017
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Drop test analysis of fuselage section of R80 commuter aircraft

by using finite element method
Agus Dwi Anggono, and Adik Nofa Rochma Wahyu Ardianto

AIP Conference Proceedings 1831, 020042 (2017); https://doi.org/10.1063/1.4981183

April 2017

The beneficial effect of slip on the hydrodynamic lubrication in

the lubricated sliding contact
Susilowati, M. Tauviqirrahman, J. Jamari, and A. P. Bayuseno

AIP Conference Proceedings 1831, 020043 (2017); https://doi.org/10.1063/1.4981184

April 2017

The effects of pack carburizing using charcoal of unused

mahogany on fatigue characteristic of v-notch shaft steel

specimens
Supriyono, and Jamasri

AIP Conference Proceedings 1831, 020044 (2017); https://doi.org/10.1063/1.4981185

April 2017
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Environmental concerns of supply chain sustainability (SCS)
Mohd Faiz Mokhtar, Badrul Omar, Nik Hisyamudin Muhd Nor, Nur Fazlinda Mohd Pauzi,

Sulaiman Hasan, and W. A. Wan Mohamed

AIP Conference Proceedings 1831, 020045 (2017); https://doi.org/10.1063/1.4981186

April 2017

Influence wt.% of SiC and borax on the mechanical properties of

AlSi-Mg-TiB-SiC composite by the method of semi solid stir

casting
E. I. Bhiftime, Natalino F. D. S Guterres, M. B. Haryono, Sulardjaka, and Sri Nugroho

AIP Conference Proceedings 1831, 020046 (2017); https://doi.org/10.1063/1.4981187

April 2017

Benchmarking of dimensional accuracy and surface roughness

for AlSi10Mg part by selective laser melting (SLM)
K. Kamarudin, M. S. Wahab, A. A. Raus, Aqeel Ahmed, and S. Shamsudin

AIP Conference Proceedings 1831, 020047 (2017); https://doi.org/10.1063/1.4981188

April 2017
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A survey on the use of ram air turbine in aircraft
Magedi Moh. M. Saad, Sofian Bin Mohd, and Mohd Fadhli Zulkafli

AIP Conference Proceedings 1831, 020048 (2017); https://doi.org/10.1063/1.4981189

April 2017

Assessment of wind energy potential in the capital city of Chad,

N’Djamena
Djamal Hissein Didane, Abas Ab Wahab, Syariful Syafiq Shamsudin, Nurhayati Rosly, Mohd

Fadhli Zulkafli, and Sofian Mohd

AIP Conference Proceedings 1831, 020049 (2017); https://doi.org/10.1063/1.4981190

April 2017

Heat transfer of Al O  nanofluids in microchannel heat sink
A. A. Razali, A. Sadikin, and S. A. Ibrahim

AIP Conference Proceedings 1831, 020050 (2017); https://doi.org/10.1063/1.4981191

April 2017

Swarm size and iteration number effects to the performance of

PSO algorithm in RFID tag coverage optimization
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M. Prathabrao, Azli Nawawi, and Noor Azizah Sidek

AIP Conference Proceedings 1831, 020051 (2017); https://doi.org/10.1063/1.4981192

April 2017

Wire-cut EDM of SiSiC-preliminary investigation in machining

parameter
M. Zulafif Rahim, M. S. Yusof, E. A. Rahim, Rasidi Ibrahim, and Z. Mohid

AIP Conference Proceedings 1831, 020052 (2017); https://doi.org/10.1063/1.4981193

April 2017

Fault detection of gearbox using time-frequency method
A. Widodo, Dj. Satrijo, T. Prahasto, and I. Haryanto

AIP Conference Proceedings 1831, 020053 (2017); https://doi.org/10.1063/1.4981194

April 2017

Effect of clearance and punch speed on the cutting surface

quality results of a brass blanking on the micropunch CNC

machine
Ichsan Ristiawan, and Muslim Mahardika
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April 2017

The von Mises stress distribution on the surface of UHMWPE

with texture-shaped variation in the presence of normal load

and dry sliding contact
W. D. Lestari, J. Jamari, and A. P. Bayuseno

AIP Conference Proceedings 1831, 020055 (2017); https://doi.org/10.1063/1.4981196

April 2017

Numerical tension adjustment of x-ray membrane to represent

goat skin kompang
Waluyo Adi Siswanto, and Muhammad Syiddiq Bin Abdullah

AIP Conference Proceedings 1831, 020056 (2017); https://doi.org/10.1063/1.4981197

April 2017

Numerical simulation of SHPB to measure the mechanical

properties of aluminium foam material at high strain rate by

using MAT 163 modified crushable foam
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Abstract. SiC particle reinforced metal matrix composites (MMCs) with solid semi stir casting method is becoming 
popular in recent application (automotive, aerospace). Stirring the semi solid condition is proven  to enhance the bond 
between matrix and reinforcement. The purpose of this study is to investigate the effect of the SiC wt.% and the 
addition of borax on mechanical properties of composite AlSi-Mg-TiB-SiC and AlSi-Mg-TiB-SiC/Borax. Specimens was 
tested focusing on the density, porosity, tensile test, impact test microstructure and SEM. AlSi is used as a matrix 
reinforced by SiC with percentage variations (10, 15, 20 wt.%). Giving wt.% Borax which is the ratio of 1: 4 between 
wt.% SiC. The addition of 1.5% of TiB gives grain refinement. The use of semi-solid stir casting method is able to 
increase the absorption of SiC particles into a matrix AlSi evenly. The improved composite presented here can be used 
as a guideline to make a new composite. 

INTRODUCTION 

Development of Metal Matrix Composites (MMCs) in science and technology, is a very important demand 
recontly. Al-Si alloys have an important role in the field of aluminum foundry alloys. These materials have been 
widely used in the manufacture of automotive production, aircraft, aerospace manufacture of goods and the 
construction industry, due to the resilience of the material is very good. Composite material easy to weld, high 
corrosion resistant and has superior properties more [1]. Application of composite ranges from automotive, 
aviation, defense and others. AMC material on some of the components is required to be applied to high voltage, 
such as in the automotive field is a component of the drive shaft and the piston, the aviation sector is as helicopter 
blades and the field of defense, namely as track shoes from the tank [2].  

Making MMCs combines aluminum alloy A356/Al7Si as a matrix with ceramic particles carbied silicon (SiC) as a 
reinforcement. Titanium alloy additions boron (TiB) as a grain refiner, because these properties can increase the 
strength and toughness of a material [3]. The use of SiC as reinforcement due to have good mechanical properties, 
namely, a density of 3.2 g/cm3, a yield strength of 600 MPa, hardness Knop 2480 (HB 2170) and the elastic 
modulus of 400 GPa, and does not cause oxidation on metal. Alloy A356 has advantages such as light weight 
(density of 2.7 g / cm3), tensile strength of 172 MPa and resistant to corrosion however, has a low hardness that is, 
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Abstract. There are many important roles of the orthotic insoles, such as for the convenience purpose of diabetic 
patient’s foot problem, and also to enhance athlete’s performance in sports. Therefore, highly customised insoles were 
in demand, where it has to be fabricated by moulding plaster of Paris on the person’s leg to customise the insole. The 
main purpose of the paper is to study the ability to implement additive manufacturing technology in the fabrication 
process of customised orthotics insole. The recent invention of flexible material (Filaflex) in Fused Deposition Modelling 
is the most significant reason that makes this fabrication process possible. By implementing a new approach to the 3D 
scanning of the foot, we produced the computer-aided drafting (CAD) drawing which was able to modify to desired 
shape and dimension. After the editing has been completed, the file was converted to Stereolithography format file 
(STL) as to enable it to be printed using Makerware or any other related software by sending command (G-code) to 
Flashforge 3D printer. The printed insole was tested its fit, form and function (also known as 3F). In the end, printed 
insole performs the function test which measures the plantar pressure of the foot compared with bare foot. The results 
show that the insole distributes pressure well throughout the foot surface, in which it reduced the peak pressure to half 
from 218KPa to 109KPa. Hence, it is concluded that the method proposed in this paper can produce a functional insole 
so that it can be the alternative way to make customised orthotic insoles.  

 

INTRODUCTION 

Foot provides a biomechanical movement for the human body to move from one point to another. 
Preponderance role of foot in supporting the body weight is highly exposed to many infections and injuries which 
affect the shapes and functions of foots [1]. This exposure may cause foot pains which are due to injuries and in 
some cases foot pronation at birth, during childhood [2]. Moreover, foot pains also due to obesity [3] and also 
found mostly among diabetic patients [4]. Other than being a solution for foot pains, the orthotic insole is used for 
improvement in many cases, such as for dancers [5], athletes; golf players [6], runners and much more [7]. 

There were studies done regarding orthotics which is known as artificial support device that incorporates for 
recovery process of structure and function of bones in human body. This study concentrates on customised 
orthotic insole where it helps to rehab the bone functions by pressure reduction on the foot surface [8]. Thus, the 
primary functions of the customised insole are to provide support, bedding (cushioning) and improvement on 
problems like foot pronation and flatfoot [9].   

The mechanical part which is the fabrication methods of the customised orthotic insoles is considered first.  
Traditionally, the process of fabricating customised insole is painfully time-consuming where plaster based 
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Abstract. The conventional milling has many difficulties in the processing of hard and brittle material. Hence, ultrasonic  
vibration assisted milling (UVAM) was proposed to overcome this problem. The objective of this research is to study the 
behavior of compliance mechanism (CM) as the critical part affect the performance of the UVAM. The design of the CM 
was investigated and focuses on 1-Dimensional. Experimental result was obtained from a portable laser digital 
vibrometer. While the 1-Dimensional value such as safety factor, deformation of hinges and stress analysis are obtained 
from finite elements simulation. Finally, the findings help to find the best design judging from the most travelled 
distance of the piezoelectric actuators. In addition, this paper would provide a clear picture the behavior of the CM 
embedded in the UVAM, which can provide good data and to improve the machining on reducing tool wear, and lower 
cutting force on the workpiece surface roughness. 

INTRODUCTION 

Ultrasonic Vibration Assisted Milling (UVAM) is an advanced machining process that combines ultrasonic 
vibration as supporting mechanism in milling process. The ultrasonic vibration is introduced in any one of the tool, 
workpiece and working medium in conventional, hence called UVAM [1], [2]. UVAM method is an effective way of 
cutting process over CM in term of cutting force, surface roughness, tool wear and so on, to machine difficult-to-
cut material such as Ni- and Ti-based super alloys, hardened steels and tungsten carbides [1], [3], [4]. 

The disparity of UVAM from ordinary micro -milling is that the work piece is clamped on the ultrasonic vibration 
surface rather than on a stationary workstation as shown in Fig. 1. The vibration or motion can be linear 1-
Dimensional UVAM or elliptical 2-Dimensional UVAM. In most vibration assisted machining, an ultrasonic 
generator or function generator is utilized to provide the ultrasonic parameter such as frequency, amplitude and 
signal pattern to excite the vibration. UVAM uses a forced vibration with small amplitude typically range 10 to 25 
μm and discrete frequency of 20 to 40 kHz in order to generate a gap between the tool and workpiece [5]. 

The optimal piezoelectric actuator is it has significant features such as low voltage operations, high block force 
and high working resonance frequency. At a certain combination of cutting speed, tool frequency and amplitude, 
the tool periodically loses contact with the workpiece, reducing cutting forces and hence producing thinner chip 
[3], [4]. 
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