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WELCOME MESSAGE

Dear participants,

Welcome to 5th International Conference on Civil Engineering and Materials Science
(ICCEMS 2020) and 3rd International Conference on Nanomaterials, Materials and
Manufacturing Engineering (ICNMM 2020).

As you have been aware, COVID-19 has evolved into a pandemic, and the safety and well-
being of our participants is of paramount importance to us. Therefore, after serious
consideration, the committee has made the difficult decision to have ICCEMS 2020 and
ICNMM 2020 as fully virtual conferences.

The objective of the conferences is to provide a premium platform to bring together
researchers, scientists,engineers, academics and graduate students 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 would like to express our gratitude to our distinguished speakers, IEEE Fellow, Prof. Akira
Toriumi, The University of Tokyo, Japan; Prof. Tom Wu, The University of New South Wales,
Australia; Prof. Xiaohong Zhu, Sichuan University, China and other distinguished scholars for
sharing their deep insights on future challenges and trends in the conferences.

Special thanks to our committee members, all the reviewers, researchers and students who
participate in the conferences. Hope you could enjoy the conferences and have an
unforgettable experience!

Conference Organizing Committee
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ZOOM GUIDANCE

Download

URL: https://zoom.us/download

Sign-in

To sign in, use Zoom, Google, or Facebook account. You can also

log in using SSO. Or you can Sign Up Free.

Join a Meeting

Each meeting has a unique 9, 10, or 11-digit number called
meeting ID that will be required to join a Zoom meeting.

Detailed Guidance ﬁl

Click here

Zoom Essential Functions

Audio muted and
video off (both
indicated by a

red slash).

Wl

Start Video

Click to open the
Participants box.
This will allow you to
“Raise Hand”.

AZ

Invite Participants

Click to open the
Chat box. This will

To share allow you to chat
screen or with everyone or
contents. someone privately.

Share Screen
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MEETING AGENDA

Saturday — May 16, 2020 (Singapore Local Time/GMT+8)
Keynote Session

Time

Activity Speaker

Host: Prof. Xiaohong Zhu, Sichuan University, China

9:30 - 9:40am

9:40 - 10:30am

10:30 - 10:35am

10:35 - 11:15am

11:15 - 11:20am

11:20 - 11:40am

11:40 - 12:20am

12:20 - 12:25am

Opening Remarks Prof. Xiaohong Zhu, Sichuan University, China

Speech | IEEE Fellow, Prof. Akira Toriumi, The University of Tokyo,
Why Don’t You Enjoy Ge CMOS? Japan

Q & A for Speech |

Speech Il

Solution-Processed Perovskite Electronics with Light-Responsive  Prof. Tom Wu, The University of New South Wales, Australia
Mixed-Dimensional Heterostructures

Q & A for Speech |l

Group Photo (Please turn on camera in advance) & Break Time

Speech lll

Inorganic Solid Electrolytes for All-solid-state Lithium Batteries Prof. Xiachong Zhu, Sichuan University, China

Q & A for Speech lli
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MEETING AGENDA

Saturday — May 16, 2020 (Singapore Local Time/GMT+8)
Technical Sessions

Time Activity Presentations

13:30 - 16:00pm X;Z‘;:Lif:f" 1: Structural Analysis and S013 S063 S064 S022 S011 S018 S058-A S025 S054 S061

16:00 - 16:20pm Session Group Photo (Please turn on camera in advance) & Break Time

16:20 - 18:20pm  Virtual Session 2: Building Materials and $1002 S024 S028 S030 S036 S019 S067 S020
Construction Management

Sunday — May 17, 2020 (Singapore Local Time/GMT+8)
Technical Sessions & Video Replay

9:00 - 10:30am Virtual Session 3: Material Physics and Chemistry S$2006-A S0003 S0009-A S2002-A S2003-A S2004-A
10:30 - 10:45am Session Group Photo (Please turn on camera in advance) & Break Time

10:45 -12:00pm Virtual Session 4: Material Characterization S073 S2001 S0017-A S0014-A S0016

12:00 - 12:05pm Session Group Photo (Please turn on camera in advance)

Poster Session: S012 S037 S038 S039 S040 S042 S043 S044 S047 SlICKAOMRURNEIPOSIONS

13:30 - 22:00pm Video Replay
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INTRODUCTIONS OF SPEAKERS

IEEE Fellow, Prof. Akira Toriumi
The University of Tokyo, Japan
Speech Title: Why Don’t You Enjoy Ge CMOS?

Introduction: Ge used to be intensively investigated before 1960. Why Ge was beaten by Si? There were a couple of
reasons in terms of (i) junction leakage, (ii) poor passivation, (iii) poor gate stacks, etc. We are now tackling Ge again (*).
To overcome a number of challenges, we have to correctly recognize merits as well as demerits of Ge, and to
differentiate between intrinsic and optimization challenges. Otherwise, Ge is “a next generation material” forever. High
carrier mobility in bulk Ge is often claimed as a big merit of Ge, however, a big discrepancy of the mobility between in the
bulk and at the interface has been well known even in Si. To enjoy promising merits, it is beyond question that the
interface control is the key.

Biography: Akira Toriumi received the B.S. degree in physics, the M.S. and Ph.D. degrees in applied physics from The
University of Tokyo in Japan in 1978, 1980 and 1983, respectively. Then, he joined R&D Center of Toshiba Corporation
in Japan, in which he had been engaged in device physics and technology in CMOS miniaturization. He was with
May 16 (Saturday) Massachusetts Institute of Technology, USA (1988-1990) as a visiting scientist on leave from Toshiba. In May 2000, he
y y moved to Department of Materials Engineering of The University of Tokyo. He had also served as a high-k gate stack
9:40am - 10:30am group leader in MIRAI Project (a national project for advanced CMOS in Japan) from 2001 to 2007. He retired in March
2019, and he is now an emeritus professor in The University of Tokyo.
Through his professional carrier, his research interests have been on device physics and materials science with regard
to semiconductor devices. Particularly, he has investigated gate dielectrics, functional oxides, electron transport and
processing science in Si and Ge CMOS, and low-dimensional materials and devices. He has authored and co-authored
more than 600 scientific journal papers and conference proceedings, and several book chapters. He received several
awards such as |IEEE International Reliability Physics Symposium (IRPS), Best Paper Award (1997), Solid-State Device
and Materials (SSDM), Best Paper Award (2000 & 2003), IEEE EDS Paul Rappaport Award (2004), SSDM Award (2014),
IEEE Cledo Brunetti Award (2016) and JSAP (The Japan Society of Applied Physics) Outstanding Achievement Award
(2017). He served as several international conference chairs and committees such as Executive Committee in VLSI
Symposium (2008-2017), Program Chair (2005) and Organizing Chair (2018) in International SSDM, General Chair in Si-
Nanoelectronics Workshop (IEEE/JSAP) (1999), Executive Committee (2004-2006) and Vice President (2012-2013) in
JSAP, Vice Chair (2010-2011) and Chapter Chair (2012-2013) in IEEE EDS (Electron Device Society) Japan.




Prof. Tom Wu

The University of New South Wales, Australia

Speech Title: Solution-Processed Perovskite Electronics with
Light-Responsive Mixed-Dimensional Heterostructures

Abstract: In this talk, | will discuss the advances and challenges of using hybrid materials and heterostructures for high-
performance solution-processed electronics. Hybrid organo-metal perovskites have been extensively explored for
photovoltaic applications because of their unique physical properties such as superior light absorption, defect tolerance,
and ferroelectric polarization. But perovskite-based devices are limited by charge mobility (often two or three orders of
magnitude lower than common semiconductors like polycrystalline silicon). | will review various strategies towards
enhancing device performance of hybrid perovskites via coupling with low-dimensional materials. We demonstrate that
combining 3D hybrid perovskites with high-mobility 1D carbon nanotubes or 2D two-dimensional metal dichalcogenides
significantly enhances charge transport and device performance.

Biography: Dr. Tom Wu (% 1&) received his B.S. degree from Zhejiang University in 1995 and Ph.D. degree from the
University of Maryland, College Park in 2002. Before joining University of New South Wales (UNSW) in Sydney as a full
professor, he worked as postdoc in Argonne National Laboratory in Chicago, assistant professor in Nanyang
Technological University (NTU) Singapore, and associate professor in King Abdullah University of Science and
Technology (KAUST). Dr. Wu has authored 280 peer-reviewed papers with over 15,000 citations and a H-index of 72 in
the areas of oxide thin films, nanomaterials, and hybrid perovskites, with a focus on their electronic, magnetic and optical
functionalities. He is among the 2019 Clarivate Analytics List of Highly Cited Researchers. His group has witnessed the
career development of 18 PhD students and 30 postdocs. He also serves as an Associate Editor for ACS Applied
Materials & Interfaces.

May 16 (Saturday)
10:35am — 11:15am




May 16 (Saturday)
11:40am — 12:20am

Prof. Xiaohong Zhu

Sichuan University, China

Speech Title: Inorganic Solid Electrolytes for All-solid-state Lithium
Batteries

Abstract: As a typical type of energy storage devices, lithium-ion batteries (LiBs) play a more and more important role in the
modern life. However, organic polymer-based electrolytes are widely used in commercial Li-ion batteries, which may cause a
large number of safety issues, considering the flammability, electrochemical stability, and leakage. Fires and explosions of LiBs
have been reported throughout the world, and thus, safety has become one of the main obstacles for the wide application of
LiBs. Therefore, the continued drive for high-performance lithium-ion batteries has imposed stricter requirements on the
electrolyte materials and all-solid-state lithium batteries (ASSLiBs) have entered the field. In contrast to organic liquid
electrolytes, solid inorganic ones show better thermal and chemical stabilities and also present a great advantage to the point
that they can enable the use of high capacity electrode materials. Accordingly, a great deal of effort is underway to improve
further the ionic conductivity and electrochemical/chemical stability of inorganic solid electrolytes and the solid
electrolyte/electrode interface as well, thereby pushing them further for practical applications. In this talk, | will present our
research breakthroughs in studying the preparation, structure, electrochemical properties, and potential applications of several
important inorganic solid electrolytes, such as Li-oxide garnets like Li;La;Zr,0,, (LLZO), perovskite-type La,/;_,Li3, TiO3 (LLTO),
NASICON-type Li;,, Al Ti, (PO,); (LATP), and sulfide-based LGPS-type Li;g 35G€4 35P+ 65512

Biography: Dr. Xiaohong Zhu is currently a full professor at the Department of Materials Science & Engineering, Sichuan
University, China. He received his BSc degree in Materials Physics from Sichuan University in 2000 and PhD degree in
Condensed Matter Physics from the Institute of Physics, Chinese Academy of Sciences in 2006. After that, he did 3-year
postdoctoral research at CNRS and CEA in France, and then joined Sichuan University as a professor in 2009. From April
2012 to April 2013, he was also a research scholar at the Department of Physics & Department of Materials Science and
Engineering, University of California, Berkeley, USA. He was selected as a New Century Excellent Talent in University of China
in 2009 and an Outstanding Young Scientific and Technological Leader of Sichuan Province, China in 2011, and won the 2018
China Industry-University-Research Collaboration Promotion Award. Prof. Zhu’s research interests include mainly graphene-
based electrode materials and novel solid-state electrolytes for energy storage devices (supercapacitors and lithium-ion
batteries), piezoelectric ceramics, as well as multifunctional oxide thin films and related electronic devices. Until now, he has
authored/co-authored more than 110 SCl-indexed papers and 2 scientific books.
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ote: Each paper will be presented by the author
making a 15-minute presentation within the virtual
conference. Authors will also be required to be
available for a Q&A section on their paper. Authors that
do not meet both these requirements will be considered

TECHNICAL SESSIONS

Virtual Session 1: Structural Analysis and Assessment Time: 13:30 - 16:00pm (May 16-Saturday)
Session Chair: Prof. C. W. Lim, City University of Hong Kong, Hong Kong

S013
13:30-13:45

i mechanical properties of the connections can be well predicted by the derived analytical formulae. i

{ Elastoplastic Behavior of Wide Flange Beam - to-Wide Flange Column Welded Connections \

Merhanna D. Pangandaman, Mindanao State University- lligan Institute of Technology, Philippines

Abstract—A beam-to-column connection is considered to be one of the most critical sections of various types of load-carrying
structures. Many parameters such as the geometrical and material properties of both beams and columns influenced its performance.
The purpose of this study is to derive analytical models for the connection’s yield and ultimate strength and displacements using the
depth of wide flange (WF) beam and WF-column, and the length of WF-beam as design parameters. Experimental tests involved
testing of three specimens until reaching their maximum strength. The behavior of the connection observed in the experiment were
employed in the finite element analyses (FEA), where the thirty numerical models generated with the parametric script in SolidWorks,
provided the design information for the mechanical properties. Lastly, the derivation of analytical formulae used to predict the
mechanical properties of wide flange beam-to-wide flange column connections employed regression analysis. In conclusion, (1) There
is a good agreement between FEA and test results, (2) The dimensional parameters LbDb/ and DcLb/ ratios have been found to

significantly characterize the elastic-plastic properties of fully welded beam-to-column connections with stiffeners, and (3) The




S064
14:00-14:15

TECHNICAL SESSIONS

-

Third-point Flexural Test on Concrete-filled Rectangular Tubular Flange Girders
Jude Shahara Rosales, Mindanao State University - lligan Institute of Technology, Philippines

Abstract—The influence of shear stud connectors on the horizontal displacement brought about by the occurrence of shear stress
at the interface between the rectangular steel tube and in-filled concrete on Concrete-filled Rectangular Tubular Flange Girders
(CFRTFG) was investigated. As a composite structure, providing shear stud connectors allow stress transfer between steel and
concrete which may result for the two (2) components to work as a single unit. Accordingly, a three-dimensional finite element
software called SOLIDWORKS® was employed. Static linear analysis was performed using the finite element (FE) models to study
the effect of shear stud connectors on the resulting stresses and slip on CFRTFGs. Results showed that the maximum slip
occurred at CFRTFG without shear stud connectors while CFRTFG under full composite action had the least slip. Correspondingly,
the maximum shear stress for both CFRTFG under full and partial composite action occurred at the shear stud connectors, while
the maximum shear stress for CFRTFG without shear connectors occurred at the supports. Conducting finite element analysis

using SOLIDWORKS® proved to be theoretically accurate as in the case of this study.




S011
14:30-14:45

TECHNICAL SESSIONS

Improved Rapid Assessment of Earthquake Hazard Safety of Structures via Artificial Neural Networks
Ehsan Harirchian, Institue structural mechanic, Bauhaus-Universitat Weimar, Germany

Abstract—The vulnerability of structures mainly depends on the structural resistance system of buildings to earthquake. It is unlikely
that all existing buildings can be inspected in detail. Therefore, rapid methods for evaluating buildings have been developed over the
last decades. This paper investigates the earthquake susceptibility through the combination of buildings’ geometrical attributes that a
ect the vulnerability of building and can be used to obtain an optimal prediction of the damage state of reinforced concrete (RC)
buildings using artificial neural networks (ANNs). In this regard, a multi-layer perceptron (MLP) network has been trained and
optimized using a database of 145 damaged buildings from the Haiti earthquake. The results demonstrate the practicability and e
ectiveness of the selected ANNs approach to classify actual structural damage that can be used as a preliminary assessment
procedure to recognize vulnerable buildings.




S058-A
15:00-15:15

TECHNICAL SESSIONS

~N

(Calculation Method for the Service Life of Chinese Historical Reinforced Concrete Buildings
Hui Jin, Southeast University, China

Abstract—Almost all of the existed studies on the corrosion of rebars were based on roundsection rebars. However, the square-
section steel rebars were widely used in China from 1912 to 1949, and there was no specific calculation model or durability
assessment method for this type of historical buildings. In this study, based on the original configuration design of this kind of
structures, the experiments of the corrosion-induced cover cracking of a certain number of reinforced concrete members with square-
section rebars were carried out with the electrochemical acceleration method. The average rust depths of the square-section rebars
at the critical corrosion-induced cover cracking moment were obtained. Then, the calculation method of critical rust depth of steel
rebars at the concrete cover cracking moment was presented with data fitting method. Finally, combining with predication of
carbonization life of concrete, a calculation method of the service life for Chinese historical RC buildings using square-section rebars
was proposed. The research results can provide the basis for the durability assessment and conservation for Chinese historical RC

buildings. )




S054
15:30-15:45

TECHNICAL SESSIONS

Programming for Solving Plane Rigid Frame based on MATLAB
Xiaokun Chen, Yangzhou University, China

Abstract—Based on the idea of the matrix displacement method, this paper designs a program which can be used to solve the
internal force of the continuous beam and rigid frame with MATLAB. It mainly demonstrates how to design a program to realize the
matrix displacement method with MATLAB. In addition, some techniques are included in order to realize the correspondence between
the manual calculation and the computer calculation, such as “Using lambda to locate”, “Crossing out rows and columns” and visual
design. Therefore, based on the structural mechanics, combined with the principle of matrix displacement method, this paper shows
the whole process from inputting the information of the rigid frame to solving the internal force of the rigid frame to outputting the
bending moment diagram using MATLAB as the programming tool.




TECHNICAL SESSIONS

Virtual Session 2: Building Materials and Construction Management Time: 16:20 - 18:20pm (May 16-Saturday)
Session Chair: Dr. Manote Sappakittipakorn, King Mongkut's University of Technology North Bangkok, Thailand

S1002
16:20-16:35




TECHNICAL SESSIONS

S024
16:35-16:50

(" )

Effect of Silica Fume and Limestone Powder on Mechanical Properties of Ultra-high Performance Concrete
Manote Sappakittipakorn, King Mongkut’s University of Technology North Bangkok, Thailand

Abstract—This research aimed to study the effect of Portland cement replacement with silica fume and limestone powder in Ultra
High Performance Concrete (UHPC). Nine mix proportions were designed with a constant amount of binder at 1200 kg per cubic
meter of concrete. In these mixes, the cement was replaced with silica fume at 10%, 15% and 20% and limestone powder at 15%
and 30% by weight of binder. For all mixes, the ratio of water to binder (W/B) and the steel fiber volume fraction were 0.2 and 2%
respectively. After the preparation of test specimens and stream curing for 3 days, compressive strength, flexural strength, and length
change due to shrinkage of the UHPC mixes were examined. The results showed that the silica fume increases the compressive and
flexural strength (at the first peak load) but the limestone decreases. Without the limestone, the 20% silica fume mix provides the
maximum average residual strength. However, when either 15% or 30% limestone is admixed, the optimum residual strength occurs
at the 15% silica fume. Moreover, it is worth noting that the reducing amount of cement by replacing either with silica fume or
\Iimestone powder effectively reduces the shrinkage. )




S030
17:05-17:20

TECHNICAL SESSIONS

Implementation of Design and Build Contract in Government Building Construction Project Practice
Anggoro Putro, University of Indonesia, Indonesia

Abstract—The Development of government infrastructure projects, which has grown rapidly in recent years, require the Indonesian
Government, through the Ministry of Public Work and Housing, to socialize the breakthrough of the national construction procurement
system with design and build contract. This breakthrough on construction projects is expected to accelerate the achievement of
government infrastructure targets, thus supporting national economic growth. The purpose of this research is to identify DB
characteristics, implementation, the advantages and disadvantages in Indonesian construction projects, and to analyze the obstacles,
conflicts and problems emerging on the construction project implementation. In the construction project implementation, all
participants involved hopes that the project can be completed within the objectives. The expected objectives are that the project is
completed in time, does not exceed the budget and meets the quality requirements.




TECHNICAL SESSIONS

S019
17:35-17:50

~N

(Decision-making in the Commercial Space Service Design of Transportation Architecture
Chia-Jung Shen, The Graduate Institute of Design Science, Tatung University, Taiwan

Abstract—Transportation architecture is common globally. The design of rest areas, which allow travelers to rest and refuel, is crucial
in such architecture. The design focus of rest areas in Taiwan has shifted from function-oriented features to that meet travelers’
diverse needs. Space planning in such areas can be used to integrate highway information, dining services, and leisure activities for
travelers; design spaces with local characteristics; and improve service design and innovative service models. This study analyzed
the effect of evaluation criteria weights used in highway rest area design tendering in Taiwan on the selection of space designers. The
modified Delphi method was used to conduct interviews with experts and select criteria for commercial service space design from a
consensus. Subsequently, an analytic hierarchy process was adopted to determine the relative weight of each criterion, and a
consistency analysis was conducted. These design criteria were deemed essential by the experts and are thus beneficial for future
designers in understanding the aspects in the spatial planning for highway rest areas and acquiring transportation architecture
tenders. The results of this study can facilitate identification of highway rest area design criteria, which can serve as a reference for
space designers to make related decisions. )




.
TECHNICAL SESSIONS

S020
18:05-18:20




TECHNICAL SESSIONS

Virtual Session 3: Material Physics and Chemistry Time: 9:00 - 10:30am (May 17-Sunday)
Session Chair: Assoc. Prof. Kunpeng Ge, East China University of Technology, China

S2006-A
9:00-9:15

(Micromagnetic Modeling of Magnetite/Maghemite Particles with a Multi-layer Core-shelled Structure )
Kunpeng Ge, East China University of Technology, China

Abstract—Low temperature oxidized core-shelled magnetite is paramount important in recording geomagnetic field. To characterize the
effects of transition zone between the core-shell on the magnetic properties of low temperature oxidation of magnetite, micromagnetic
models of hysteresis parameters and microstructures of a multi-layer core-shelled model were systematically investigated by MERRILL
(Micromagnetic Earth Related Rapid Interpreted Language Laboratory). Numerical simulations indicate that SD particles (<70 nm)
remain highly uniform magnetization, but show decreasing coercivities as oxidation preceeds. For fine SV particles (80 nm to 120 nm),
the hysteresis parameters respectively increase and dramatic decrease at the early and late stage of oxidation, and the micromagnetic
behaviors vary significantly. Finally the hysteresis parameters of larger SV (>130) particles remain nearly unchanged during oxidation.
It indicates that fine SV particle are more sensitive to oxidation, and dominate the dramatic change of experiment observation. Overall,
low temperature oxidation of magnetite preferring a multi-layer coupled oxidation process from outside to interior and is capable of

i recording paleomagnetic signals. i




S0009-A
9:30-9:45

ﬁealloying Synthesis Sandwich-like Structure as a Superior Electrocatalytic Hydrogen Reaction Catalyst \

TECHNICAL SESSIONS

Yin'an Zhu, Southeast University, China

Abstract—The increasing energy shortage and global warming induced by exhausting fossil fuels and wasteful energy consumption have
limited global economic growth over recent years. Hydrogen fuel, as the next-generation power source with high-density energy storage, is
excepted to ultimately replace fossil fuel-based energy. Water electrolysis for hydrogen has been regarded as one of the promising means
with the endless water supply and zero carbon dioxide emission. Despite the low overpotential and fast catalytic kinetics of noble metal (Pt-
based) for HER, their large-scale commercialization is severely restrained by high price, intense scarcity, and poor long-term electrocatalytic
stability. In this work, we report a facile dealloying method based on amorphous alloy (Nig,Zr;sMo5) to introduce abundant oxygen vacancies
(Ov) for electrocatalytic hydrogen evolution reaction (HER). The corroded ribbons are composed of a sandwich-like structure and shows an
enhanced HER performance in alkaline electrolyte, delivering current density of -20 mA cm-2 at low overpotential of 71£2.6 mV with a Tafel
slope of 57+1.2 mV dec, in comparison with the crystallized Ni-Mo-O, nanoporous Ni, and even the commercial noble Pt/C catalyst.
Additionally, it achieves smaller charge transfer resistance (11.3+0.07 Q) and long-term stability (100 h).

The excellent performance of nanoporous Ni-Mo-O can be interpreted as the following aspects. First, by dealloying Nig,Zr;sMo; metallic
glass, refined ligaments and uniform pore size distribution were obtained, contributing to the enlarged specific surface area for sufficient
interaction between active intermediates and electrode surface. Second, the alloying of Mo element greatly changes the d-orbital filling and
coordination environment of Ni. It also ingeniously remedies the shortage of Ni, such as weak metal-hydrogen bond, which restrains the
generation of the active sites and leads to the sluggish HER kinetic. More importantly, dealloying introduces high Ov concentration on the
surface of the amorphous Ni-Mo-O layer. And the amorphous structure often performs a better HER ability against their crystalline
counterpart due to the unsaturated surface sites and defects, and lower energy barriers for water-to-hydrogen process. The above aspects
synergistically integrate the perfect HER performance of nanoporous Ni-Mo-O, making it a promising low-cost substitute for platinum-like
catalysts in hydrogen production.
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Geteroatom Ni Alloyed Pyrite FeS, as a Pre-catalyst for Enhanced Oxygen Evolution Reaction \
Weiji Dai, Southeast University, China

Abstract—Developing earth-abundant and highly active electrocatalysts toward oxygen evolution reaction (OER) is extremely
desirable but still facing challenges. Recently, pyrite-phase transition metal sulfides gain considerable attention owing to their robust
reserves and efficient catalytic activity. Herein, we report enhancing electrocatalytic performance of OER via heteroatom Ni alloying
into pyrite FeS, crystal by the facile one-step Ball-Milling reaction method. XRD and TEM pattern shown that the as-prepared (Fe,.
«Ni,)S, nanocrystalline powders still maintained the pyrite structure. A tailored carbon fiber paper (CFP) loading with (Fe,,Ni,)S,
powders ((Fe,Ni,)S,/CFP) was used as the working electrode. Cyclic voltammetry (CV) scan was conducted to evaluate OER
performance of the prepared (Fe, Ni,)S,/CFP working electrode. The overpotential needed to achieve current density of 10 mA cm2
(n10) for (Feq ;Niy 3)S,/CFP electrode is 361 mV, while the n10 of FeS,/NF electrode is 422 mV in 1 M KOH solution. CV scan cycles
were further investigated to find that the (Fe,Ni,)S,/CFP working electrode can reach a stable state and better OER activity after 500
cycles CV scan. The (Fe, ;Nij 5)S,/CFP electrode only needs an overpotential of 288 mV to offer current density of 10 mA cm-2 after
500 cycles CV scan. A detailed investigation is carried out for the (Fe,,Ni,)S,/CFP electrode after 500 cycles CV scan. XPS results
revealed the oxidation state of (Fe Ni,)S, after 500 cycles CV scan. TEM images shown that there are large amounts of nanosheets
formed on the (Fe ,Ni,)S, powders surfaces. Therefore, it is safe to say the surfaces of (Fe,,Ni,)S, powders were oxidized during the
CV scan process to form the Ni doped FeOx nanosheets. XPS results indicated that the doping of Ni in FeOx created oxygen
vacancy, which is contribute to the enhanced OER activity. This study not only establishes (Fe,Ni,)S, as a competitive OER pre-
\catalyst, but also provides a general strategy to improve electrocatalytic efficiencies by heteroatom alloying. /
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(" Effects of Process Parameter Variation on the Surface Roughness of Polylactic Acid (PLA) Materials Using Design of )
Experiments (DOE)
Rafiqul Noorani, Loyola Marymount University, USA

Abstract—3D Printing (3DP) is an additive manufacturing technology used to rapidly build parts that are designed using 3D modeling
software. 3DP builds a part by adding one layer of the working material at a time until the process is complete. One main concern with
3D printed samples is the high levels of surface roughness, which can result in the rejection of parts by many precision manufacturing
companies. The objective of this research is to use the Design of Experiment (DOE) to analyze which factors influence the surface
roughness of the part built from a 3D printer. In this research, a two-level, three-factor, full factorial design of experiment is used to
select the best combination of factors that will minimize the surface roughness of parts made from Polylactic Acid (PLA) materials. The
selected factors are printing orientation, nozzle diameter, and infill percentage. Based on the preliminary result, it is determined all the
factors and their two-factor interactions are shown to significantly affect the surface roughness. However, it is shown that the nozzle
diameter has had the most effect on surface roughness. These results will be explained in terms of the optical microscopy of the




S0017-A
11:15-11:30

TECHNICAL SESSIONS

( )

A Mechanical and Tribological Study of a Biomaterial for Cartilage Replacement
Rahul Ribeiro, Alliance University, India

Abstract—Millions of individuals suffer from the bone joint disease arthritis, every year, worldwide. Total joint replacements, the
standard for current treatment has certain drawbacks such as wear of the surface, a negative immune response to wear particles,
non-matching of the mechanical and tribological properties with natural bone joint tissue. In order to overcome the drawbacks of
current materials used in total joint replacements, and mimic natural cartilage, hydrogel composite materials were investigated. Inter
penetrating networks of Poly Hydroxyethyl Methacrylate (PMMA) and Poly Acrylamide were synthesized with nano clay particles as
reinforcement. Tribological and compression tests were carried out. Four lubricants-simulated body fluid (SBF), and SBF with 0.1, 0.2,
0.3 mg/ml of Hyaluronic acid (HA) were incorporated in the tribological tests. The counter material was a stainless steel pin. It was
found that the nanoclay particles significantly improved the strength of the composite. Increasing the HA concentration led to an
increase in viscosity of the lubricant and a corresponding increase in the coefficient of friction. An increase in crosslink density also

\Ied to an increase in the coefficient of friction. The addition of nano clay did not significantly affect the frictional force. Y,
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