Proceedings of the ASMF

INTERNATIONAL MECHANICAL ENGINEERING
CONGRESS AND EXPOSITION

- 2020 -

VOLUME 3

ADVANCED MATERIALS: DESIGN, PROCESSING,
CHARACTERIZATION, AND APPLICATIONS

presented at

ASME 2020 INTERNATIONAL MECHANICAL ENGINEERING CONGRESS AND EXPOSITION
NOVEMBER 16-19, 2020

ONLINE

sponsored by

ASME

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Two Park Avenue % New York, NY. 10016



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Statement from By-Laws: The Society shall not be responsible for statements or opinions
Advanced in papers. . .or printed in its publications (7.1.3)

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY ASME FROM SOURCES
BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS AUTHORS OR EDITORS
GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED IN
THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE
FOR ANY ERRORS, OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS
INFORMATION. THE WORK IS PUBLISHED WITH THE UNDERSTANDING THAT ASME AND ITS
AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT ARE NOT ATTEMPTING TO
RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH ENGINEERING OR
PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE
PROFESSIONAL SHOULD BE SOUGHT.

For authorization to photocopy material for internal or personal use under circumstances not falling
within the fair use provisions of the Copyright Act, contact the Copyright Clearance Center (CCC),
222 Rosewood Drive, Danvers, MA 01923, Tel: 978-750-8400

Requests for special permission or bulk reproduction should be addressed to
permissions@asme.org.

ISBN NO. 978-0-7918-8450-8

© 2020 ASME
All rights reserved.
Printed in U.S.A with permission by Curran Associates, Inc. (2021)

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



CONTENTS

ADVANCED MATERIALS: DESIGN, PROCESSING, CHARACTERIZATION, AND
APPLICATIONS

BIOINSPIRED MATERIALS, STRUCTURES, AND APPLICATIONS

IMECEZ2020-23590........cuuttiiiiiiiieee ettt e e s e e e e st e s e e e e e e e s e eassnenrene VOO3TO3A001

Molecular Dynamic Simulation Study on Soy Protein As Drug Delivery Vehicle
Zhuoyuan Zheng, Akash Singh, Yumeng Li

FRACTURE AND DAMAGE: NANO- TO MACRO-SCALE

IMECEZ2020-23618.........cuutiiiiiiiiieieiiiiiire e r e e e e e s e s snanrees VO03TO3A002

Nanoscale Interphase Characterization of Porous CNT Buckypaper Composites in
Correlation to Interlaminar Mode | Fracture
Masoud Yekani Fard, Jack Mester, Alek Pensky

IMECEZ2020-23685..........0eiiiiii it VO03TO3A003

An Investigation on Flexural Fatigue Behavior of CFRP Quasi-Isotropic Laminates
K. Panbarasu, V. R. Ranganath, Raghu V. Prakash

IMECEZ2020-23751..... ettt e e e e e s e s e e e e e e s e eannnnnneee VOO3TO3A004

Evaluation of Fatigue Crack Growth Characteristics on Stainless Steel SS 316 LN
Using Acoustic Emission Technique
Raghu V. Prakash, Manuel Thomas

IMECEZ2020-24156.........cuutiieiiiiiiee ettt e e e e s e e e e e e s e eaesnennnee VOO3TO3A005

Stiffness Degradation of Digital Polypropylene Under Fatigue Loading: Investigations
via 3-Dimensional Polyjet Printed Coupons
Ravi Pratap Singh Tomar, Furkan I. Ulu, Ajit Kelkar, Ram V. Mohan

INTEGRATED COMPUTATIONAL MATERIALS ENGINEERING (ICME),
AND MULTISCALE MODELING FOR MATERIALS DESIGN

IMECEZ2020-23328...... ettt e e e e e e e e s e s e et e e e e s e e e e snnnreee VOO3TO3A006

Investigating the Precipitation Kinetics and Hardening Effects of [gamma]" in Inconel
625 Using a Combination of Meso-Scale Phase-Field Simulations and Macro-Scale
Precipitate Strengthening Calculations

Caleb O. Yenusah, Yanzhou Ji, Yucheng Liu, Tonya W. Stone, Mark F. Horstemeyer, Lei
Chen

IMECEZ2020-23963.........oeiiiiiiiiiiieeei et e e e e r e e e e e e s e s saanreee VO03TO3A007

Machine Learning Assisted Design for Active Cathode Materials
Sihan Yong, Zhuoyuan Zheng, Pingfeng Wang, Yumeng Li



MANUFACTURING, INTEGRATION, AND CHARACTERIZATION OF
MULTIFUNCTIONAL STRUCTURE AND DEVICES

IMECEZ2020-24394.......ccii ittt ettt ettt ettt e e s et e e s e bt e e e s e nbe e e e e enneeas
Crystalline Phase Change due to High Speed Impact on A36 Steel
Muna Slewa

IMECEZ2020-24464........coii ittt ettt e s bt e s ettt e e s et e e e e
Effect of Air Release Agents on Performance Results of Fabric Lined Bushings
Chittaranjan Sahay, Suhash Ghosh, Mathew Mormino

MATERIALS FOR BIOLOGY AND MEDICINE

IMECE2020-24053.......cceeeiiiiieee ettt e e st e e s et e e e et e e e e s e ab e e e s st e e e e s sanbeeaesanbaeaeeennneeas
Fabrication and Analysis of Surface Functionalized Porous PCL-nHA Scaffolds With
P(HEMA-co-EGDMA) Hydrogel via iCVD and BMP-2 Release Simulation

Mehmet Serhat Aydin, Hatice Kubra Bilgili, Gullu Kiziltas Sendur, Melis Emanet, Gozde
Ozaydin Ince

IMECE2020-24598...... .ttt e e e e e e s ettt e e e e e e e s e s s nbabbeteeeeaeaeeeeaaannnnnee
Effect of Alloying Elements Concentration and Processing Parameters on the
Structural and Mechanical Properties of Lightweight Magnesium Alloys

Jessica Rawles, Svitlana Fialkova, Zhigang Xu, Jagannathan Sankar

MATERIALS FOR ENERGY

IMECEZ2020-23894.......coeiiiiiiiiie ittt ettt e et e s et e e s e e e e nnneas
Elastic-Viscoplastic Mechanics of Lithium in a Standard Dry Room
Lara L. Dienemann, Anil Saigal, Michael A. Zimmerman

IMECE2020-24597 ..ottt ettt ettt ettt et ab e st e e e sabe e e sabe e e nnbe e e sabee s
Calculation and Variation of Thermoelectric Properties of Phase Transition Materials
Micah P. Vallin, Richard Z. Zhang

MATERIALS PROCESSING AND CHARACTERIZATION

IMECE2020-23039......cciuttteiiteeetet ettt ettt si et e ss e e ss et e s e e e ssr e e e snne e e nnneeenanee s
Designing Composites for Graceful Failure
Amany Micheal, Yehia Bahei-EI-Din, Mahmoud E. Abd El-Latief

IMECE2020-23049.......ccititeiitieeeeteee et e eteeesteeesnteeeanteeeasteeessteeeanteeeanseeesnseeeanseeeanseeesnnenns
Effect of Strain Rate on Tensile Properties of Injection Molded Multiwall Carbon
Nanotube Reinforced PA 6/6 Nanocomposites

Seyed Hamid Reza Sanei, Hanna Drozynski, Dakota Hetrick

IMECE2020-23144......co ettt ettt et ettt e e et e e st e e smte e e emteeesmbeeeameeaeanneeeanneeas
On the Manufacturing Defects of Thermoplastic Carbon/Epoxy Composites
Manufactured by Automated Tape Placement

Tamer A. Sebaey, Noel O'Dowd

VOO03TO3A008

VO03TO3A009

VO03T03A010

VOO3T03A011

VOO3T03A012

VO03T03A013

VO03T03A014

VO03TO03A015

VOO3TO3A016



IMECE2020-23530......cccuteieiteieireieireee e sne e s e ss e e ssne e e s e e nsneeennne e e nnnee s VO03TO03A017
Development of New Eco-Composites From Natural Agro-Residues and Recycled

Polymers
Khalid I. Alzebdeh, Mahmoud M. A. Nassar, Nasr Al-Hinai

IMECEZ2020-23653...... . eeeiiiiiiiieeeeeeie ittt e e taeeesessssssbraaeeeeeaaeeesssssassnsrssareeeeaesesanansnnnnes VO0O3T03A018
The Size Distribution of Cellulose Nanocrystals in the Variation of Acid-to-
Microcellulose Crystals Ratio and Reaction Time Through Catalyzed Acid Hydrolysis

Yucheng Yang, Frank Fabian, Janice McKenzie, Kristyna Hyblova, Qin Ma

IMECE2020-23976......cceiieiiiiiiieeiiiiiieesiiteeeessstaeeesastaeeaessssaeaeaastaeaesassstaeaesastaeaessnssnes VO03T03A019
Implications of Statistical Spread to Experimental Analysis in a Novel Miniature Kolsky
Bar

Thomas Hannah, Reuben H. Kraft, Valerie Martin, Stephen Ellis

IMECE2020-24113......cc ittt ettt ettt ettt e e s st e e sa b e e e sab e e e snb e e e sabeeeanne e e s anneas V003T03A020
Blue Shift in Ultraviolet Absorption Spectra of Oxygen Doped Titanium Nitride Thin
Films

Manosi Roy, Dhananjay Kumar

IMECE2020-24274......ceeii ettt sttt et e e e sttt e e e e et e e e e e s nbbae e e s ansbaeeeeennneas V0O03T03A021
Comparison of Epoxy Coating Degradations Under Impingement Flow and Stationary
Immersion

Amin Vedadi, M. Subbir Parvej, Xinnan Wang, Yechun Wang

MODELING AND EXPERIMENTATION OF POLYMER MECHANICS

IMECE2020-23866........cccciiuureiieiiiiiiresaiiieeeesaiteeeesaseseeassasseesesasstaeeessssssenessanssseesssnssees VO03T03A022
Initial Testing and Constitutive Modeling of Cellular Rubber Subjected to Large Strains
and High Strain Rates

James A. Bieler, Brad G. Davis

IMECEZ2020-24062........cceeiiiuiieieiiiiieeesaieeeeesaiteeeeaaiaaeeessasseeeeaanteeeesaantbeeeesasbeeeessnnnnes V0O03T03A023
Manufacturing of Porous Polydimethylsiloxane (PDMS) Plates Using Solvent
Evaporation Induced Phase Separation Technique
Mohammad Abshirini, M. Cengiz Altan, Yingtao Liu, Mrinal C. Saha, Laura Cummings,
Thomas Robison

IMECEZ2020-24101.. ...ttt et e e e e e e e e r e et e e e e s e aaesnnnnnes VOO3T03A024
On Numerical Modeling of Equal Channel Angular Extrusion of Ultra High Molecular
Weight Polyethylene
Kostiantyn Vasylevskyi, Kateryna Miroshnichenko, Stanislav Buklovskyi, Igor Tsukrov,
Hannah Grover, Douglas Van Citters

MODELING, SIMULATION, AND DESIGN OF MULTIFUNCTIONAL
MATERIALS

IMECE2020-23442......ccceee ettt te e tee e et e e st e e e nteeesnteeeanteeesnseeeeanteeesnseeesneeeenneeas VO03T03A025
Effects of Defects on Nanoporous Graphene and MoS2
Peter Ozaveshe Oviroh, Lesego M. Mohlala, Tien-Chien Jen



IMECE2020-23698........cooi ittt e e VOO3T03A026
Numerical Simulation of Ampacity in Advanced Electrical Conductors
Pouria Khanbolouki, Mehran Tehrani

IMECEZ2020-24240.......cceii ittt ettt et e e e e s e e e e nnneas VO03T03A027
Effect of Friction on Residual Stress Distribution Induced by Split Sleeve Cold
Expansion Process

Mithun K. Dey, Dave Kim, Hua Tan

IMECE2020-24549.......0ciiiiiiiiete ettt e e s st e e e sttt e e e s st e e e e e snbbeeeesansbaeeeeennnneas VO03T03A028
Piezoelectric Performance of PVDF Composites for Transportation Engineering: A
Multi-Scale Simulation Study

Xiao-Hong Yin, Jin-Wen Jian, Can Yang, Tian Lei, Tao Cheng

MULTIFUNCTIONAL COMPOSITE/SAFETY MATERIALS

IMECEZ2020-240L16........ciiiiieiiiiiiie ettt e et e ettt e s e et s e e et e et e e e e e e aabbnn e e e e eeaan s VO03T0O3A029
Development of Fiber Structures for High Performance Heat Resistant Curtains

Paulo Araujo, Jose Carlos Teixeira, Dionisio Silveira, Elisabete Silva, Delfim Soares, Raul
Fangueiro, Maria Candida Vilarinho

IMECE2020-24060........c..0utiiiieeiieie ittt s e sre e s e sn e e snne e e snne e e snneeennneeennnee s VO03TO3A030
Development of Manufacturing and Characterization Methods for Carbon Black-
Based Conductive Polymer Composite Sensors

Tyler B. Albright, Jared D. Hobeck

POSTERS RELATED TO ADVANCED MATERIALS: DESIGN,
PROCESSING, CHARACTERIZATION, AND APPLICATIONS

IMECEZ2020-23695.......cceeiiiitiiiieiiiiiite sttt e e st ee e e st e e s sssb e e e s sntaeeesaanbbeeaesansbeeeeeannnneas VO03T03A031
Nano-Scale Wettability of Free-Standing Capped Carbon Nanotube Arrays
Miray Ouzounian, Travis Shihao Hu

PROCESSING OF CERAMICS AND COMPOSITES FOR ADDITIVE AND
ADVANCED MANUFACTURING

IME CE 2020-2325 3. ... ettt e e e e e e e e e et s et e et s e e st e s e e e et e raearnreraans VO03TO03A032
Additive Manufacturing With Ceramics
Kjetil Cline, Andrew LaFlam, Logan Smith, Margaret Nowicki, Nicholas Ku

IMECEZ2020-23429......0cciieiiiiiieeeeee e ettt s et e e e ettt e e s sa e e e e st ae e e e e sssbaeaesasraeaeeennreas VO03T03A033
Freeform 3D-Printing of Pure Ceramics
Mohammadreza Mahmoudi, Scott R. Burlison, Salvador Moreno, Majid Minary

IMECE2020-23715......eeitiieiiiee ettt ettt ettt e e ss et sr e e sab e e s e e nnn e e s VO03TO03A034
Investigation and Characterization of Clay Mixture Feedstock for Extrusion-Based
Additive Manufacturing

Tawaddod Alkindi, Mozah Alyammahi, Rahmat Agung Susantyoko



IMECE2020-23931L......eeciiiiiieie ettt e s e e e VOO3TO3A035
Heat Transfer Characteristics of 1-D Ferromagnetic Nanofluid
Ali Imran Shiave, Ram Mohan

IMECEZ2020-23951.......ceiiiiiiiiiie ittt ettt e et e e s e nab e e e s e e e e e annneas VO03T03A036
Mechanical Properties of Spider Silk for Use As a Biomaterial: Molecular Dynamics

Investigations
Atul Rawal, Kristen L. Rhinehardt, Ram V. Mohan

RECENT DEVELOPMENTS IN TRIBOLOGY

IMECEZ2020-23275......eeeeee ittt ettt ettt e et e e e e b e e e s e e e e e ennreas VO03TO03A037
Finite Element Study of the Effect of Load Sequence on the Fretting Wear
Pankaj Dhaka, Raghu V. Prakash

IMECE2020-23898........cceiiitiiiiieiiiieite s ittt e e ssiraeeesastaeeaesstbeeaessnbaeaesasssbeeeesastaeeeesnnnees VO03T03A038
Thermal Expansion Simulation of Composite Hydrodynamic Thrust Bearings
Isaiah Yasko, Anbara Lutfullaeva, Collier Fais, Muhammad Ali, Khairul Alam

SOFT ROBOTICS AND SOFT MACHINES

IMECEZ2020-23581......ccc0iiiiiiiiiieiiiiiieessiteeeessiteeeessstaeeaessnsteeeessstaeeesaassbeeeesasteeeeeennsnes VOO03T03A039
Development of a Strain-Controlled Graphene-Based Highly Sensitive Gas Sensor
Xiangyu Qiao, Qingiang Zhang, Ken Suzuki





