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WELCOME

Dear Participants,

Welcome to 2016 3rd International Conference on Mechanical, Materials and Manufacturing!
The event is a premium platform to bring together industry researchers, scientists, engineers,
academics and graduate students in the fields of Mechanical, Materials and Manufacturing to
share up-to-date research results.

We are confident that during this time you will get the theoretical grounding, practical knowledge,
and personal contacts that will help you build a long-term, profitable and sustainable
communication among researchers and practitioners in the related scientific areas.

We wish to thank our outstanding keynote speakers Dr. Brian Vlcek, Dr. Guanghsu Chang, Dr.
Torgeir Welo, and other distinguished scholars for sharing their deep insights on future challenges
and trends in the fileds of Mechanical, Materials and Manufacturing this time.

Special thanks to all the reivewers, researchers and students who participate in the conference
with their work.

Hope you could enjoy your stay in Savannah, U. S.!

Conference Organizing Committee



AGENDA OVERVIEW

Wednesday, October 26, 2016

14:00 to 17:00 Registration and Conference Materials Collection Lobby

Thursday, October 27, 2016

9:00-9:05 Opening Remark
Keynote Speech-1:
Title: An Insider’s View Chronicling the Resurgence of
9:05-9:45 Manufacturing Engineering Education
Speaker: Dr. Brian Vicek, Chairman of Mechanical Engineering
Department, Georgia Southern University, USA
Keynote Speech-2:
Title: Structured Analysis of Reconfigurable Manufacturing
9: 45-10:25 Systems: IDEF0 and Simulation Models Pacific
Speaker: Assoc. Prof. Guanghsu Chang, Georgia Southern
University, USA

10:25-10:40 Group Photo & Coffee Break
Keynote Speech-3:
10:40-11:20 Title: Forming of Aluminum Extrusions for Automotive

Applications: Opportunities and Challenges
Speaker: Prof. Torgeir Welo, Norwegian University of Science and
Technology (NTNU), Norway

11:20-12:20 Session 1: Composite Materials and Building Materials

12:20-13:30 Lunch Restaurant
13:30-16:00 Session 2: Mechanical Engineering and Manufacturing

16:00-16:15 Coffee Break Pacific
16:15-19:15 Session 3: Materials Science and Engineering

19:15-21:00 Dinner Restaurant
9:00-18:00 Poster Session Pacific

Friday, October 28, 2016

9:30-16:00 Academic Visiting GSuU

Saturday, October 29, 2016

9:00-17:00 Tour Savannah




Instructions for Oral Presentations

Devices Provided by the Conference Organizer:

>
>
>

Materials Provided by the Presenters:

>
>
>

Laptops (with MS-Office & Adobe Reader)
Projectors & Screen
Laser Sticks

B

PowerPoint or PDF files

Duration of each Presentation (Tentatively)

Regular Oral Session: 15 Minutes of Presentation including 2-3 Minutes
of Q&A

Keynote Speech: 40 Minutes of Presentation, including 5 Minutes of

Q&A

NOTICE:

>

YV V VY

*Certificate of Listener can be collected in front of the registration counter.
*Certificate of Presentation can be collected from the session chair after each session.
*The organizer will not provide accommodation, so we suggest you make an early reservation.

*One best presentation will be selected from each session. The best one will be announced when each
session ends, and will be awarded by the session chair after each session in the meeting room.



DETAILED SCHEDULE
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Wednesday, October 26, 2016

14:00 to 17:00 Registration and Conference Materials Collection Lobby

After sign, you will collect your conference package, including:

Original Receipt

Representative / Pass Card with Tie
Printed Abstract

Lunch Coupon

Dinner Coupon

Listener’s Certificate

Conference Souvenir

Computer Bag

Notice:

® Presenter’s certificate will be issued by the Session Chair after the presentation.

® Please check on all these materials as soon as you get the package; if any of them is not included in
the package, please let us know at once; If any of them gets lost after the registration, no additional
one would be provided. Your understanding will be appreciated!

® Each regular registration covers only one package. Additional package will be charged.

® Some attendees may arrive on October 27, kindly be noted that you can register at the registration
desk from 9:00 onwards.



Thursday Morning, October 27, 2016

Location » Pacific

Opening Remark

9:00-9:05

Keynote Speech-1

Dr. Brian Vicek, Chairman of Mechanical Engineering Department,
Georgia Southern University, USA
9:05-9:45
Title: An Insiders View Chronicling the Resurgence of Manufacturing Engineering Education

Abstract:

Multiple decades of manufacturing decline have had wide spread impact beyond just the shuttering of
factory doors. Materials and part suppliers have been decimated. Communities eroded by loss of tax
base and citizens. Technical skills forgotten and capabilities lost. Many colleges and universities
abandoned educational programs that supported manufacturing directly. Those manufacturing sectors
that managed to hold-on and survive, found themselves having to re-train Mechanical Engineers to
function in the capacity of Manufacturing Engineers. Fast forward to the second decade of the 21st
century. Many manufacturers who sought out the promises of foreign lands, have encountered
unexpected added costs due to unskilled labor forces, transportation, inconsistent and unreliable material
and part supply pipelines, and general productivity issues. Many of these companies are now returning
to the US, and the State of Georgia in particular, joining a cadre of new start-up industries. With an
ageing manufacturing engineering workforce, and an underdeveloped educational infrastructure,
Georgia Southern (and the State of Georgia) have committed to producing work-ready 21st century
manufacturing engineers skilled in addative manufacturing techniques, computerized CNC machining and
processing, and robotic automation systems. As one of the principal players involved in bringing a
manufacturing engineering program to Georgia Southern, the purpose of this presentation is to chronicle
the cycle manufacturing engineering in the State of Georgia has gone through, and present the pathway
followed to its current resurgence.




Biography:

Dr. Brian L. Vlcek is professor and department chair of Mechanical Engineering at Georgia Southern
University in Statesboro Georgia. He is also the past interim-department chair of Manufacturing
Engineering at Georgia Southern. He has been on the faculty of Georgia Southern since 1997. During
this tenure, he has provided transformational leadership and support in creating both the graduate and
undergraduate engineering programs. Most recently he chaired the committee that created the
manufacturing engineering program, and was named interim-chair of manufacturing engineering upon the
launch of the new department. Dr. Vicek earned his B.S., M.S. and PhD in Mechanical Engineering
from Rensselaer Polytechnic Institute in Troy, NY. His general areas of research interest for the last
twenty years has been both Engineering Education & Assessment and Tribology, with a current emphasis
on fatigue failure, rolling element bearing failure, probabilistic modeling of fatigue failure, Weibull
Analysis of fatigue failure, and tribological properties of biolubricants and biofuel-contaminants. Dr.
Vlcek was a research engineer with RPI’s Institute for Wear Control and Tribology for 5-years, during
which he demonstrated novel high temperature vapor lubrication techniques. He next served for five
years, prior to coming to Georgia Southern, as a consulting research engineer and project manager at the
Bureau of Engraving and Printing, where he solved failure problems related to currency printing
manufacture. Dr. Vicek has had research associations with NASA spanning thirty-three years, and was a
NASA summer faculty fellow or an invited summer academic visitor at NASA-Glenn Research Center
from 2001-2013. Dr. Vicek is the 2009-10 recipient of the Georgia Southern Medal for Excellence in
Service. He is co-author of the 2012 paper awarded the Society of Tribologists and Lubrication
Engineer’s Wilbur Deutsch Memorial Award for outstanding applied paper. He is author or co-author of
over 35 publications in his area of technical expertise and engineering education & assessment.




Keynote Speech-2

Assoc. Prof. Guanghsu Chang, Georgia Southern University, USA
9:45-10:25
Title: Structured Analysis of Reconfigurable Manufacturing Systems: IDEFO and Simulation Models

Abstract:

In today’s global market, customer demands have become increasingly complex and unpredictable. A
common theme in the customer requirements for new products and manufacturing processes is that they
should be able to quickly respond to changing needs and process reconfigurations. To stay competitive
and rapidly respond to the changing customer needs, a number of manufacturing companies plan to adopt
a Reconfigurable Manufacturing System (RMS) as a new technology to solve the problem. Many studies
show that Reconfigurable Manufacturing Systems (RMS) have the potential to create a cost effective
solution that will assist manufacturing companies to stay competitive in the market. Manufacturing
systems can be designed and changed in many configurations. Furthermore, different configurations have
a significant impact on the performance of the system. Reconfigurable Manufacturing Systems are
designed for rapid adjustment of process configurations, production capacity, functionality changes, and
resource allocation in response to customer demands and market opportunities. The purpose of this
presentation is to explore and develop an RMS model for further investigation of potential RMS
simulation analysis and study. In order to effectively capture and establish a framework for RMS
modeling, IDEF technologies have developed a methodology to provide the multitude of viewpoints
required to adequately describe manufacturing processes and software lifecycle processes and activities.

IDEFO (stands for Integrated DEFinition) is a methodology for the static functional specification of a
manufacturing system. It was developed by the US Air Force to describe the process structure of a
complex system. The IDEFO methodology can provide the following advantages: (1) to create an
effective and standardized communication method, (2) to provide a mechanism for decomposing a
function (Ex. Plan manufacturing processes) into a number of sub-functions, (3) to allow many
individuals to work on different aspects of the total system, (4) to have the potential to be used as an
industry standard for manufacturing process design, and (5) to enable manufacturing analysts and
software professionals to be more effective in capturing "as-is" models of manufacturing practices.

In this presentation, the IDEFO methodology was used to describe the functional RMS relationships and
specify the flow pattern of information, materials, and resources within a reconfigurable manufacturing
system. Finally, IDEFO and simulation models of RMS have been expanded to more detailed levels (i.e.
process decomposition). To clearly represent the complex system, several RMS function blocks in the
system have been decomposed into more detailed function blocks further down the structure hierarchy.




Biography:

Twenty years of full-time university teaching and research experience. Nine years’ experience in
manufacturing consultant services in part time basis. Nineteen years of research background in
Manufacturing Automation, Robotics, Producibility, CAD/CAM, Design for Assembly (DFA), and
Case-Based Reasoning (CBR) applications. Experience in writing grant proposals, establishing and
improving teaching and research laboratories, supervising student research projects, and teaching various
undergraduate and graduate lectures and laboratories. Principal investigator of several projects from
National Science Council (NSC), National Information Institution (NI1I), and many other institutions and
organizations. Four years’ experience in production engineering (computer product division).

Group Photo & Coffee Break
10:25-10:40

Ceficg
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Keynote Speech-3

Prof. Torgeir Welo, Norwegian University of Science and Technology (NTNU), Norway
10:40-11:20
Title: Forming of Aluminum Extrusions for Automotive Applications: Opportunities and Challenges

Abstract:

During the past two decades the use of aluminum alloys in the automotive industry has gone through a
long journey from early simple hang-on parts to today’s integrated all-aluminum chassis structures used
in high-volume applications. One of the critical success factors in this connection has been to manage and
control dimensional accuracy, both from in-process and final product perspectives. This presentation will
focus on recent technology developments in the field of industrial bending operations. It will give an
overview of different mechanisms that influence dimensional accuracy, including local cross-sectional
deformations such as suck-in and volume conservation effects, along with global deformations such as
springback. Variability will be discussed in terms of influence of different material, geometry and process
parameters on dimensional variability of bent components. Since different governing mechanisms prevail
in various bending operations, attention has to be placed on controlling those process parameters
important to part quality in each specific case. Several strategies may be defined for reducing variability.
One attractive strategy may be to design more robust process and tool technology that reduce the effect of
upstream parameters on dimensional variability of the formed part. In summary, advances in industrial
bending operations require focus on improving the understanding of mechanical mechanisms, including
models and parameter development, new technology developments, including process, tool, measurement
and control capabilities, and process discipline at the shop floor, combined with a basic philosophy of
controlling process parameters rather than part attributes.

11




Biography:

Torgeir Welo is a professor in Mechanical Engineering, Chair in Design, Analysis, and Manufacturing,
and Head of Institute of Engineering Design and Materials, The Norwegian University of Science and
Technology (NTNU), Norway. He holds a PhD within Structural Engineering. His experience includes
applied research within product and production engineering, materials technology, and metal forming as
well as long holding different research, technology, and product management positions in the automotive
industry in US and Europe. Over the past several years, he has been involved in several research projects
on Lean/Knowledge-based Product Development, focusing on the interplay between customer/user,
design, function and performance, and manufacturability as an important enabler for value creation.
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(ATTENTION

PANEL SESSIONS

Please arrive at the session 15 minutes earlier, in case some authors are not able to make the presentation

on time.

There will be a session group photo part at the end of this session.
The best paper will be chosen after each session and the certificate will be awarded by the chair. Good

Luck!
Session 1: Composite Materials and Building Materials (4 presentations)
Chair: Assoc. Prof. Mustafa Bakkal, Istanbul Technical University, Turkey
Time: 11:20-12:20
Location: Pacific
The Low Velocity Impact Properties of Pandanus Fiber Composites
Hoo Tien Nicholas Kuan, Meng Chuen Lee, Amir Azam Khan, and Marini Sawawi
Universiti Malaysia Sarawak, Malaysia
Abstract—The impact properties of biodegradable Pandanus atrocarpus composite laminate is
MO013 studied. Laminate samples were fabricated using a hot compression molding technique with
11:20-11:35 | high-density polyethylene and extracted Pandanus fiber. Pandanus composites were tested under
impact loading in order to study their relative impact performance. Under low velocity impact loading,
Pandanus fiber laminates offered an excellent resistance to impact penetration. Tests have shown that
increasing the volume fraction of Pandanus fiber can enhance the toughness of the composite. The
biodegradable composites imply attractive properties that may be accessible for use in engineering
sectors.
Glass Fiber/Waste Cotton Fabric Reinforced Hybrid Composites: Mechanical Investigations
Mehmet Safa Bodur, Mustafa Bakkal and Karl Englund
Istanbul Technical University, Turkey
Abstract—In this study, the hybridization effect on the mechanical properties of the natural fiber
MO028 reinforced composites was investigated. For this purpose, glass fibers in different ratios of 2.5, 5 and
11:35-11:50 | 10 wt% were added in the polymer composites with cotton fibers at the ratios of 12.5 and 25 wt%. In

order to have better interfacial bonding and increase the effectiveness of glass fiber on the mechanical
properties, maleic anhydride coupling agent was added in the hybrid composite structures. At the end
of the study, the best ratios of maleic anhydride, cotton and glass fiber for this kind composites were
explored with respect to the economical and mechanical concerns. This study suggests that
hybridization can be considered as most promising way to improve the mechanical properties for this
novel composite materials.
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MO027
11:50-12:05

Analysis of Displacements in Beam Structures and Shells with Middle Developable Surfaces
Marina Rynkovskaya
RUDN University, Russia

Abstract—Generally the displacements of the beams are calculated by the traditional methods of
structural mechanics with the help of approximate formulas which provide good results for linear
tasks. The author shows that the approximate formula is not suitable for analysis in the case of
geometrical nonlinearity which occurs during the manufacturing process of bending developable
shells. The comparison of results got by methods of structural mechanics and shell theory for the
shells with developable middle surfaces is given.

MO046
12:05-12:20

Design and Development of Planar Biaxial Tensile System for Testing Sheet Metal
Vlad Ivashyn
Pennsylvania State University, United States

Abstract—New stand-along planar biaxial tensile testing machine with in-plane loading system was
developed to establish mechanical properties of metals in sheet form. Anisotropic elastic-plastic
behavior of metals was under investigation. Cruciform specimens were manufactured and tested in the
apparatus. The device incorporates four independent electro-mechanical drives which allow for
various loading ratios in X and Y directions to be achieved. This design combines the advantages of a
stand-along system in comparison to linkage mechanisms mounted in universal tensile testers
(replacement of links is not required to change loading ratio) and significantly reduces the cost once
compared to commercially available biaxial testing units. Comparative analysis of different biaxial
systems is presented, further research work is outlined and recommendations are furnished.
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Time: 12:20-13:30 (Lunch coupon is required for the meal.)

Location » Restaurant




(ATTENTION

Thursday Afternoon, October 27, 2016

Please arrive at the session 15 minutes earlier, in case some authors are not able to make the presentation

on time.

There will be a session group photo part at the end of this session.
The best paper will be chosen after each session and the certificate will be awarded by the chair. Good

Luck!

Session 2: Mechanical Engineering and Manufacturing (10 presentations)

Chair: Prof. Torgeir Welo, Norwegian University of Science and Technology (NTNU), Norway

Time: 13:30-16:00
Location: Pacific

MO040
13:30-13:45

Contact stress analysis and optimization of single crystal turbine blade tenon/disk mortise structure
considering thermal-solid coupling

Lei Li, Zhonghao Tang, Dingyuan Deng, Mengchuang Zhang and Jiawei Yu

Northwestern Polytechnical University, China

Abstract—Contact stress analysis and optimization design of single crystal turbine blade tenon/disk
mortise structure considering thermal-solid coupling is proposed in this paper. Contact thermal
conductivity analysis of turbine blade/disk mortise structure is carried out to obtain temperature
distribution. Contact stress of mortise structure considering temperature influence is analyzed by FEM
method. On basis of contact stress analysis, the optimization design method considering thermal-solid
coupling is proposed. Broaching angle, wedge angle and gap distance are chosen as optimization
design variables. The minimum Mises stress, average tensile stress and average compressive stress are
chosen as optimization objectives. A three fir tree tenon/mortise structure is optimized to decrease the
maximum Mises stress 14% by proposed method.

M023
13:45-14:00

X-Ray Residual Stress Investigations of Cold Rolled Threaded Connection for Oil & Gas Applications
Omar Fergani, Soufiane Halily and Torgeir Welo
NTNU- Norwegian University of Science and Technology, Norway

Abstract—Failure in drillstring related to the threaded connection continues to be at the origin of
substantial financial costs amounting to millions USD every year in the oil and gas industry. In order
to avoid these failures, the industry is constantly looking to techniques capable of enhancing the
fatigue life of connections; e.g., shoot peening, burnishing, etc. Cold rolling acting as a mechanism to
induce compressive (pre-)stresses is being used more and more in the industry to enhance fatigue
performance. In this study, we use X-ray diffraction to investigate the residual stress profile in the
subsurface after machining and cold rolling. It is found that cold rolling provide substantial
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compressive residual stresses in the subsurface, increasing the peak compressive stress of 150% to
reach 500 MPa in the crack propagation direction. Also, it appears that the maximum tensile residual
stress vanish shifting into a compressive stresses of approximately 100 MPa in the same region.

M029
14:00-14:15

Case Study on the System Design of a Fatigue Leaf Spring Testing Machine
Loice Gudukeya, Tawanda Mushiri and Charles Mbohwa
University of Johannesburg, South Africa

Abstract—In this research a fatigue endurance testing system is designed. It is used in testing fatigue
endurance of a leaf spring as the last stage in the production line. The system incorporates a fluid
system which utilizes gravity to increase head, and uses less electrical energy, than the current system.
Current system requires 93.5kW and the new design aims at a system requiring 62kW and testing 4
specimen at a time compared to 1 specimen at a time on the current system. The new design will also
be automated hence it will have greater accuracy in digital control.

MO042
14:15-14:30

Intelligent Techniques for Bidirectional Structural Health Monitoring
Satyam Paul and Wen Yu
CINVESTAV-IPN, Mexico

Abstract—This paper provides an overview of structural health monitoring systems based on the
intelligent methodology that can be implemented on the buildings that has undergone damage under
the impact of bidirectional seismic forces.

MO005
14:30-14:45

Sensible Performance Analysis of Multi-Pass Cross Flow Heat Exchangers
Karthik Silaipillayarputhur, Tawfig Al Mughanam, and Abdulelah 1. Al Niniya
King Faisal University, Kingdom of Saudi Arabia

Abstract—In this paper, a steady state sensible performance analysis of a multi-pass cross flow
exchanger exhibiting various flow circuiting is considered. Counter cross flow, parallel cross flow and
pure cross flow (where the flow circuiting is neither in parallel nor in counter flow) are considered in
this paper. A previously developed matrix approach is used to study the heat exchanger performance at
each individual pass. The equations required for modeling a cross flow heat exchanger for each flow
arrangement are presented. Thereafter, a baseline heat exchanger geometry was selected and
performance of the heat exchanger for each flow circuiting was described. As expected, the best
thermal performance was seen in a counter cross flow heat exchanger and the performance of pure
cross flow was intermediate between that of a parallel and a counter cross flow heat exchanger.

MO030
14:45-15:00

Design of a ferrochrome — slag mechanical separator Case study
Loice Gudukeya, Tawanda Mushiri and Charles Mbohwa
University of Johannesburg, South Africa

Abstract—This research focused on the design of a ferrochrome — slag mechanical separator for a
company in Harare, Zimbabwe. The company’s current production is 420 tonnes of alloy per month.
The aim of project is to raise the production from 420 to 500 tonnes of ferrochrome production per
month by introducing a mechanical separator at metal recovery plant that produces 80 tonnes. The
difference in specific gravities of ferrochrome and slag is the key principle applied in achieving
separation of the two products. The densities of ferrochrome and slag are 6800 kg/ m3and 2800kg/

m?  respectively hence gravity separation method in water medium can be done.

M025
15:00-15:15

Influence of epoxy resin as encapsulation material on silicon photovoltaic cells maximum current
David Acevedo-G@nez, Alejandro Vel&quez-Ldpez, Gilberto Osorio-Génez and Ricardo
Mej B—guté&rez

Universidad EAFIT, Colombia
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Abstract—This work presents an analysis about how the performance of silicon photovoltaic cells is
influenced by the use of epoxy resin as encapsulation material with flat roughness. The effect of
encapsulation on current at maximum power of mono-crystalline cell was tested indoor in a solar
simulator bench at 1000 w/m=2and AM1.5G. The results show that implementation of flat roughness
layer onto cell surface reduces the maximum current inducing on average 2.7% less power with
respect to a cell before any encapsulation. The losses of power and, in consequence, the less
production of energy are explained by resin light absorption, reflection and partially neutralization of
non-reflective coating.

MO016
15:15-15:30

VTDesign: Implementation of a direct radiation model in an interactive software for designing
V-Trough photovoltaic devices

André& Arias-Rosales and Ricardo Mej B-Guti&rez

Universidad EAFIT, Colombia

Abstract—V-Trough concentrating devices with tracking strategies are considered to be a simple and
low-cost approach to increase the solar harvesting area of photovoltaic energy conversion systems.
Seeking to support the design and exploration of these devices, this work presents the development
and exploration of the software “VTDesign”. The software was developed to guide a designer through
the process of defining the geometrical parameters of a solar V-Trough based on the analytical
assessment of direct radiation. VTDesign allows the user to rapidly iterate and compare diverse
alternatives by means of a cost-effectiveness analysis and the visualization of the optical performance
and geometrical representations. The capacities of the software in terms of interactive design are
explored in a case study.

MO031
15:30-15:45

Designing a Quenching System for Grinding Steel Balls - Case Study
Loice Gudukeya and Charles Mbohwa
University of Johannesburg, South Africa

Abstract—The availability of grinding balls of superior quality than those produced at a Harare
company in Zimbabwe, resulted in loss of business. In order to retain business, a new ball that has a
similar chemical composition to that of imported grinding balls was developed. Proper
thermo-mechanical treatment has to be done after casting, in order for the ball to be of satisfactory
quality. In this research, heat treatment tests were done on the developed ball to determine a suitable
guenching medium for the heat treatment cycle. Using the results of the heat treatment tests obtained,
a suitable heat treatment cycle which utilises optimum quenching medium and has effective agitation
for minimal defects was designed.

MO033
15:45-16:00

A Function to Data Matrix (FDM) Approach for Mission Variables Consideration
Mauricio Fernandez-Montoya, Ricardo Mej B-Gut Errez and Gilberto Osorio-Ganez
Universidad EAFIT, Colombia

Abstract—Precise control of technical system variables in industrial processes and manned and
unmanned missions is critical as their results should be achieved plenty. This takes place in Control
Rooms (CR) where Operators make decisions based on the large amount of received data. This work
proposes a method for weighting variables of a technical system based on their impact on the mission
objectives. The relationships between variables and mission functions are defined using a Function to
Data Matrix (FDM) in order to allow Operators to determine their criticality. The proposed method
was applied for the mission control of the Racing Solar Vehicle Primaveral which participated in the
World Solar Challenge (WSC) 2013 in Australia.

17




CATTENTION

Co]?{)fé‘@’

yeak
Time: 16:00-16:15

Location > Foyer

Please arrive at the session 15 minutes earlier, in case some authors are not able to make the presentation

on time.

There will be a session group photo part at the end of this session.
The best paper will be chosen after each session and the certificate will be awarded by the chair. Good

Luck!

Session 3: Materials Science and Engineering (12 presentations)

Chairs: Prof. Sergei Alexandrov, Institute for Problems in Mechanics, Russia;

Prof. Qing-Zhi Zhai, China Agricultural University, China
Time: 16:15-19:15
Location: Pacific

MO017-A
16:15-16:30

Effect of zeolite on physical properties of polypropylene/octadecane composite films with
temperature-dependent gas permeabilites

Dowan Kim, Seunghye Baek, Sarinthip Thanakkasaranee and Jongchul Seo

Yonsei University, Korea, Republic of

Abstract—The gas permeability of penetrant molecules (e.g. oxygen and water vapor) in polymer
matrix has been an exciting subject of considerable research attention for several decades [1-3].
Among these, polymers with temperature dependence of gas permeabilites become increasingly
important in packaging fields such as food and medical devices [1, 2]. The quality of agricultural
products strongly depends on atmospheric compositions, which are affected by variations of
respiration rates, transpiration during storage, and distribution environments [1, 2]. Sterilization of
medical devices is required to maintain their aseptic environments until they are ready to use, and
their packaging materials must possess the ability to survive a sterilization process [1-4]. Therefore,
the chemical and physical properties of packaging materials can be designed to provide optimum gas
permeability for practical applications in various fields.

The introduction of phase change materials (PCM) in polymer matrix is one possible approach to
control of gas permeability [3]. According to our recent research, the morphology of PCM in polymer
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matrix significantly changes and the polymer/PCM blend films seem to open the channel effectively
for penetrant in the polymer matrix, when increase near to phase change temperature of PCM [3].
Among the PCMs, octadecane (OD) with a large latent heat storage capacity and low melting/freezing
phase change temperature, is non-toxic and readily available [5]. However, the major obstacle to
direct utilization of OD for various applications is its leakage during the solid-liquid phase change
process and dispersion of OD with low molecular weight in polymer matrix [5].

To overcome these disadvantages of the polymer/PCM composite films, the incorporation of porous
inorganic materials may synergistically allow the flowability control and enhancement of interfacial
interactions due to the migration of the OD and PP species inside the pores during extrusion. In this
study, we have used zeolite (ZL) as filler for the PP/OD composite films since the PP and OD
molecular chains can be accommodated inside the porous structure of ZL. The PP/OD/ZL composite
films were prepared using a twin-screw extruder. Morphological structures, thermal properties, gas
permeability, and mechanical properties of the fabricated PP/OD/ZL composite films were thoroughly
investigated as functions of the ZL content and temperature.

MO018-A
16:30-16:45

Synthesis and characterization of pH-sensitive hydrogel containing sulfonamide groups for packaging
applications

Seunghye Baek, Kaeun Lee, Dowan Kim and Jongchul Seo

Yonsei University, Korea, Republic of

Abstract—The pH-sensitive polymeric hydrogels are substances that respond to the change of the pH
in the surrounding environment. They possess the ability to absorb large amounts of water and swell
depending on pH changes, while maintaining their three-dimensional structure. The transparency of
polymeric hydrogels strongly varies depending on their phase transition originating from pH change.
Various researchers have been tried to utilize the pH-sensitive polymeric hydrogels as a freshness
indicator for food product.

In this study, we have synthesized of pH-sensitive polymeric hydrogels containing sulfonamide
groups and investigated the applicability as the pH indicator for food packaging fields. First, reactive
monomer was synthesized from sulfadimethoxine (SD) and methacryloyl chloride (MC). And then,
pH-sensitive hydrogel containing sulfonamide groups were synthesized with N,N-dimethylacrylamide
(DMA), N,N-methylenebis(acrylamide) (MBA), and prepared reactive monomer by free-radical
polymerization. To identify the synthesis of reactive monomer and pH-sensitive polymeric hydrogel,
FT-IR and NMR analyses were performed. And, morphological properties and pH sensitivity of
polymeric hydrogels was characterized by XRD, SEM, UV-Vis and swelling studies.

M021
16:45-17:00

The influence of y/y'’ morphology on the rafting and stress distribution of nickel-based superalloys
loaded in [0 0 1] direction

Xinmei Wang, M.Y. Cao, S.W. Li, Z.Y. Yu, and Z.F. Yue

Northwestern Polytechnical University, China

Abstract—Two kinds of representative volume elements (RVESs) are introduced to represent the
experimental y/y' morphology to study the influences of microstructures on the creep behavior of [0 0
1]-oriented single crystal nickel-based superalloys under tensile loading. One RVE (RVEL1) is
consisted with one cuboidal y’ phase surrounded by y phase. The other (RVEZ2) is constructed by two
cuboidal y’ phases and one rectangle y’ phase. A raft criterion is implemented into a user subroutine to
predict the rafting type. The misfit stress is considered by different thermal expansion coefficients of
the two phases. The rafting type is correctly predicted. The evolutions of the stresses distributions are
discussed.

MO037
17:00-17:15

Plane Strain Bending Under Tension As an Ideal Flow Process in Pressure —Dependent Plasticity
Sergei Alexandrov and Prashant Date
Institute for Problems in Mechanics, Russia
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Abstract—Ideal plastic flows are those for which all material elements follow minimum work paths.
Ideal flow solutions are widely used as the basis for inverse methods for the preliminary design of
metalworking processes. The present paper provides the first ideal flow solution in
pressure-dependent plasticity. In particular, the process of bending under tension is considered and it
is shown that there are relations between the bending moment and tensile force that result in ideal
flow paths.

MO053
17:15-17:30

Effects of Waste Plastic Oil Blends on a Multi Cylinder Spark Ignition Engine
Kareddula Vijaya Kumar and Ravi Kumar Puli
National Institute of Technology, India

Abstract—Existing fossil fuels are utilizing at their critical rate, leads to depletion of their reserves in a
dramatic way. Generating alternative energy sources in a pragmatic way are necessitated, which
demands the researchers to utilize the inherent energy of carbon based products as an energy source to
the automobile sector. As a part of it, my research is focused on transforming and using the waste
plastics as an alternative fuel in multi cylinder spark ignition engine. This paper aims to present the
experimental investigations of performance and emission characteristics in an existing Maruti 800
petrol engine running with the blends of 5%, 10%, 15% and 20% of waste Plastic Pyrolysis Qil (PPO)
with gasoline. From the results, it is noticed that hydrocarbon emissions are substantially reduced and
oxides of nitrogen emissions are increased and petrol engine can operate with PPO blends up to 20%
without any engine modifications.

M1004
17:30-17:45

A review of rafting in nickel-based single crystal superalloys
Zhiyuan Yu, Z.F. Yue, W. Cao, and X.M. Wang
Northwestern Polytechnical University, China

Abstract—Nickel-based single crystal superalloys have been widely used in modern aircraft, which is
related to its high temperature mechanical strength and creep properties. And the initial cubic vy’
precipitates start to coarsen directionally during high temperature creep, which results in the
degradation of the mechanical properties, especially the creep properties. Therefore, it is essential to
figure out the mechanism of directional coarsening during the period of high temperature creep. In this
article, a broad review of rafting mechanism of nickel-based single crystal superalloys is provided.
The major work of this critical review is to introduce several experiments and numerical simulations
which are used to analyze the evolution of rafting. For three different numerical simulations, their
performance, advantage and disadvantage are discussed in detail. Through methods above, the effect
on creep properties is summarized.

MO044
17:45-18:00

Shortwave Triboluminescence of Ce doped Silicate Phosphor in Sliding Friction and Its Potential
Application as Light Source Means for Controlling Agricultural Pests

Zhou Qiang, Yang Liu, Xiao Xiao-Hong and Zhai Qing-Zhi

China Agricultural University, China

Abstract—The Ce doped Strontium Magnesium silicate phosphor Sr,MgSi,0;:Ce is compounded by
using high temperature roasting process, and the plane sample of prepared phosphor is obtained by
tablet press method. A modified MCJ-01A friction tester with the friction pair of glass bar against on
the plane phosphor sample is used to determine the triboluminescence property of Ce doped Strontium
Magnesium silicate phosphor in the linear contact sliding friction. Examination on the
triboluminescence of Ce doped Strontium Magnesium silicate phosphor indicates that a quality
triboluminescent phosphor with 448nm=blue spectrum emission can be obtained only in the 1200°C
calcining temperature, and only 0.010 molar Ce doping concentration in the Sr,MgSi,O;:Cex can
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promote the prepared phosphor to generate a higher triboluminecent emission and a smaller full width
at half maximum (FWHM). The suitable level of applied load is beneficial to hold a balance between
wear increment and spectrum intensity. Finally a triboluminescent unit with squirrel cage structure is
constructed to realize the triboluminescence of multiple glass bars against on the cylindrical phosphor
in the manner of sliding friction. This can satisfy the light emitting of 360“azimuth, and generate
more tribological luminous flux.

MO036
18:00-18:15

A Study on Defect Inspection of Magnetic Tile Based on the Machine Vision Technology
Liang Han and Xing Huang
Southeast University, China

Abstract—Magnetic tile plays an important role in permanent magnet motor. Its surface defects
seriously affect the performance of the motor. To realize the automatic detection of the magnetic tile
surface, the technology of machine vision is adopted and Halcon is selected as the software. In this
paper, the research is carried out covering the aspects of classification of the defect, the design of the
visual system and the experiment. Through the experiment, the successful rate of detection is high,
which provides a theoretical basis for the automatic detection of the magnetic tile.

MO032
18:15-18:30

Optimization of Six-phase PMSG Rectification System in Wind Power System
Ye-Da Huang, Qing-Zhi Zhai, Jiang-Huai Sun and Yu-Tian Xiao
China Agricultural University, China

Abstract—Wind power has become one of the key directions in the application of new energy because
of its environmental friendly, renewable characteristics. Due to the instability of the wind, all
wind-power-PMSG need to link with a rectification device before the electrical power is output to the
power grid. In order to increase the power of PMSG and improve the power quality under different
wind speed, this paper studies the optimization problem of the six-phase PMSG rectification system
comparing with the three-phase one. Difference of Six-phase PMSG structure and the three-phase
bridge rectifier device connections will result in different six-phase rectification PMSG system
performance. Simulation analysis found that a wind power generation system with a six-phase double
Y-30<deflected PMSG and three-phase bridge rectifier series has the best behaviour of DC output
power quantity and harmonic quality within a big range of wind speed.

MO035
18:30-18:45

Hydration Heat in a Mass Concrete and a Thin Slab with Limestone Blended Cement
Mohammad Tahersima, Tyler Ley and Paul Tikalsky
Oklahoma State University, United States

Abstract—Concrete containing limestone blended cement or blended cement with limestone and fly
ash have noticeably different thermal properties. Maximum temperature rise due to cement hydration
plays an important role on delayed ettringite formation and thermal cracking of the concrete.
However, the maximum temperature rise due to cement hydration in the mass concrete floor would be
different from thin slabs. The purpose of this study is to provide such difference for concrete with
limestone blended cement and fly ash type C. In this study, results of thermocouple measurement at a
new construction laboratory are compared via a 1.22m thick mass concrete floor and a 0.18m thin slab
at the edge and center point of the foundation. The mass floor includes the virtical steel anchors which
conduct the generated hydration heat to the bottom and surface of the slab. The results show that
hydration heat is accumulated at the middle of the mass floor. Also, temperature profile of the thin
slab and bottom heat flux records mostly follow the ambient temperature. In addition, the bottom of
the mass floor is affected by hydration heat conducted by vertical steel.
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M020
18:45-19:00

A new approach of shear connectors to delay debonding of CFRP laminates used for shear
strengthening of RC beams

Ali Sami Abduljabbar Alshaikhly, Md Ashraful Alam and Kamal Nasharuddin Mustapha

University Tenaga National, Malaysia

Abstract—Shear strengthening of RC beam with adhesively bonded carbon fiber reinforced-polymer
(CFRP) laminates is becoming both environmentally and economically more preferable than
replacement. However, the early separation of these plated stripes was the most critical failure which
leads to prevent reaching the full capacity required from the strengthening. This study aims to present
a new method to prevent debonding failure of CFRP laminates adhesively glued to concrete surface
using embedded connectors to enhance the interfacial bond strength. Therefore, steel bar and adhesive
connectors were fabricated and used at the interface of the bonded CFRP laminates. Five beam
specimens including one control beam were tested to investigate the effects of the connectors to
prevent or delay the premature debonding of the EB CFRP laminates. The experimental results
showed that both steel and adhesive connectors completely prevented premature debonding failure of
CFRP shear strip and allowed the beams to fail by flexure with full ductility and strength. Steel and
adhesive connectors would enhance 33% and 38% failure loads respectively as compared to
strengthened beam without connectors.

MO11-A
19:00-19:15

The Laboratory Experiment of Mechanical Properties of Concrete Containing Waste Glass
Reza Dastmardi
Qazvin University, Iran

Abstract—Steps toward industrialization require some comprehensive investigations on use of
construction waste, industrial and agricultural waste in order to reduce future problems.

In recent years,due to environmental issues there have been colossal investment on the approach of the
recycling technology and the way of reuse of this materials. One way to use waste materials would be
to Re-Applicant them in concrete. by using some of the waste materials in concrete we have obtained
some positive properties in concrete, in addition to reducing environmental pollution. We have done a
series of studies in order to investigate some of the mechanical properties of concrete containing of
waste glass. In this study waste glass was alternative of sand as the matter lesions with the percentages
of 5% and 10%, thus 3 concrete control groups Was made.

For making samples the "100*100*100 mm Cube templates™ was used and concrete mix design was
based on BS. And the ratio of water to Cement in projects Was considered steady, equal 0/5. Also
"pushing resistance” from 7 and 28 days of samples was tested; based on the results "Corresponding
graphs" was drawing; moreover, we determined the optimal mode.
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POSTER SESSION

Time: 9:00 to 18:00
Location: Pacific

MO004

Experimental Research to Investigate the Performance of Bio Coolant When Turning of Mild Carbon
Steel

Tri Agus Susanto and Rusdi Nur

Politeknik Negeri Ujung Pandang, Indonesia

Abstract—Some literatures have been reported that the using bio coolant show better lubricating and
cooling performances and reduce the occupational health risks associated with petroleum-oil-based
coolant since they have lower toxicity. This paper investigates the effect the cutting conditions on the
surface roughness through turning of mild carbon steel using dry, coolant and bio coolant. Measurement
of surface roughness was conducted and then compared with the change of the cutting conditions. The
relationship between surface roughness and cutting conditions was created in a curve for different of the
cutting speed and coolant. The results indicate that the surface roughness was reduced when the speed of
cutting is set to the highest level for all of coolant conditions (dry, coolant, and bio coolant) and constant
of DOC and feed. The surface roughness had better performance using bio coolant than coolant
conventional (mineral fluid).

M022

Detecting Attacks in CyberManufacturing Systems: Additive Manufacturing Example

Mingtao Wu, Heguang Zhou, Longwang Lin, Bruno Silva, Zhengyi Song, Jackie Cheung and Young
Moon

Syracuse University, United States

Abstract—CyberManufacturing System is a vision for future manufacturing where physical components
are fully integrated with computational processes in a connected environment. However, realizing the
vision requires that its security be adequately ensured. This paper presents a vision-based system to
detect intentional attacks on additive manufacturing processes, utilizing machine learning techniques.
Particularly, additive manufacturing systems have unique vulnerabilities to malicious attacks, which can
result in defective infills but without affecting the exterior. In order to detect such infill defects, the
research uses simulated 3D printing process images as well as actual 3D printing process images to
compare accuracies of machine learning algorithms in classifying, clustering and detecting anomalies on
different types of infills. Three algorithms - (i) random forest, (ii) k nearest neighbor, and (iii) anomaly
detection - have been adopted in the research and shown to be effective in detecting such defects.

M024

Research on the Test Method of Machining Stress Based on the Instrumented Indentation Test
Linlin Zhang, Xiaoyang Li and Rong Chen
Beijing University of Technology, China

Abstract—The main objective of this study is to measure the distribution of machining stress by the
instrumented indentation test (I1T). Finite element method (FEM) was performed to investigate the
influences of tensile stress and compression stress on the indentation response (Load-displacement
curves, average contact pressure and contact area). The thicknesses of machining stress layer under
turning and grinding processing ways were obtained by layer stripping method based on instrumented
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indentation technique. Results indicate that the machining stress brings complex stress state. Under the
same load, the corresponding indentation displacement increases while the indentation plastic work,
contact area and average contact pressure decrease with the increases of machining stress (from
compressive stress to tensile stress). Tensile stress does just the opposite. In addition, the layer
thicknesses of the machining stress for turning and grinding members were measured by instrumented
indentation method, results agree with X-ray method and demonstrate the effectiveness of the proposed
approach.

MO051

On the step response characteristic of the open type constant flow hydrostatic guideways
Yikang Du, Kuanmin Mao, Shiyu Gan and Bin Li
Huazhong University of Science and Technology, China

Abstract—This paper describes the step response performance of open typed constant flow hydrostatic
guideways. To investigate the dynamic performance of open typed constant flow hydrostatic guideways,
a new step excitation setup is designed to measure the step response of the hydrostatic bearing by
removing the imposed displacement in short time. Four different experimental cases are carried out when
inlet flow rate is equal to 80mL/min and 200mL/min. The experimental results show that the maximum
dynamic displacement is twice than the imposed displacement. Furthermore, the settling time of the step
response is related to inlet flow rate, but irrespective of the imposed displacement.

M1005

Decoupling Analysis on Pressure Fluctuation and Needle Valve Response for High Pressure Common
Rail Injector

Wang Hao, Zhao Dongchang, Lv Wang

Automotive Data Center, China Automotive Technology and Research Center, China

Abstract—In the process of multiple injections, the influence of different injections makes the
controlling of cycle fuel injection quantity more difficult. The high pressure common rail (HPCR)
simulation model is established in AMESim environment. Through the method of combining numerical
simulation and experiment test, it is found that the strong coupling of pressure fluctuation and needle
valve response is the fundamental reason, which leads to the fluctuation of main injection fuel quantity
(MIFQ) with dwell time (DT). The result shows that the largest fluctuation quantity is 3.6mm3 when the
reference value of main injection is 60.0mm3. Non-damping LC hydraulic system model is also
established. Through the analysis of the model, reducing the length-diameter ratio of internal oil duct and
the delivery chamber volume are decoupling methods to the strong coupling.

Dinne (Zime
0

Time: 19:15-21:00 (Dinner coupon is required for the meal.)

Location » Restaurant
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ACADEMIC VISITING
Friday, October 28, 2016

Time Agenda
9:30 am meet in the lobby at Courtyard Savannah Downtown/Historic District
10:45 am arrive at GSU campus

11:00 am - 12:00 pm

Mechanical & Manufacturing Engineering facility, in Carruth Building, GSU

12:15 pm - 1:15 pm

Lunch (GSU cafeteria)

1:30 pm - 2:30 pm

Tour Engineering building and/or GSU Library

2:30 pm - 3:00 pm

Picture time

3:00 pm -4:00 pm

Drive to Courtyard Savannah Downtown/Historic District

*Please arrive at Courtyard Savannah Downtown/Historic District on time. The group will leave at

9:30 am punctually.

*This itinerary is subjected to change according to actual situation.
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TOUR
Saturday, October 29, 2016

Land and Sea Combo Tour

Highlights
1 Fully narrated trolley tour with one day unlimited Hop-On, Hop-Off Trolley privileges
1 Fully narrated riverboat cruise

ITINERARY

Enjoy the beauty of Savannah aboard a Blue Trolley for a 90-minute fully narrated trolley tour, then on to
a Riverboat for an hour & a half narrated sightseeing cruise along the Savannah River. All this plus
unlimited hop on/off privileges until 5:30 p.m.

1 Tours begin boarding at 9:00am daily with departures approximately every 25 minutes with the
last departure at approximately 4:00pm
1 Unlimited on / off until 5:30pm

Free pace: Hop On, Hop Off privileges at 14 convenient stops.
Points of Interest Include:

River Street

City Market

Forsyth Park

Waving Girl

Savannah’s Squares

Beautiful Churches and Synagogue
And countless more!

= =4 -4 -4 -8 -8 -8

It is subjected to change due to the actual situation.
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