Proceedings of the ASMF

INTERNATIONAL MECHANICAL ENGINEERING
CONGRESS AND EXPOSITION

- 2019 -

VOLUME 9

MECHANICS OF SOLIDS, STRUCTURES,
AND FLUIDS

presented at

ASME 2019 INTERNATIONAL MECHANICAL ENGINEERING CONGRESS AND EXPOSITION
NOVEMBER 11-14, 2019

SALT LAKE CITY, UTAH, USA

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. 978-0-7918-5946-9

© 2019 ASME
All rights reserved.
Printed in U.S.A with permission by Curran Associates, Inc. (2020)

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

MECHANICS OF SOLIDS, STRUCTURES, AND FLUIDS
COMPUTATIONAL MODELING OF EXTREME EVENTS

IMECE2019-10521.......cooeeieeeeeeerrcceeresssmr e e sessssme e e ssssmne e s ss s snn e ssssame e e s ssssaneesssssmseenssssnne V009T11A001
Calibration Strategies and Modeling Approaches for Predicting Load-Displacement
Behavior and Failure for Multiaxial Loadings in Threaded Fasteners

John P. Mersch, Jeffrey A. Smith, George E. Orient, Peter W. Grimmer, Jhana Gearhart

LT =00 1 e g T e e V009T11A002
Characteristics Study of Mild-Detonating Fuse and Flexible Linear Shaped Charge for
Metal Plate Cutting

Juho Lee, Joosik Lee, Heon Joo Lee, YounKil Kang

1103 b 0 e Ry 1 0 V009T11A003
Finite Element Microstructural Analysis of Thermal Damage in High Volume Fraction
RVE of Particle-Reinforced Refractory Composites

Kamran Makarian, Sridhar Santhanam

CONGRESS-WIDE SYMPOSIUM ON ADDITIVE MANUFACTURING:
FAILURE OF ADDITIVELY MANUFACTURED MATERIALS

LT =0 0 e g B P V009T11A004
Identification of the Mechanical Characteristics of 3D Printed NinjaFlex(R)
Patrick Messimer, Brendan O'Toole, Mohamed Trabia

IMECE2019-11790........ccicioiriiereiinnnissnsssssssssssss s ssssss s sss s sssms s s e s sssms s sssmsssnsnnnssnnesnsns V009T11A005
The Effect of Time Delay on 3D Printed Part Strength
Jasmine Gay, Carl Moore Jr., Marquese Pollard, Tarik Dickens, Hui Wang

DYNAMIC FAILURE OF MATERIALS AND STRUCTURES

IMECE2019-10213.......cooieiiceereeesssnmeessssssmseessssssns e s ssssnssessssssnssesssssansesssassnnsessssssnsessssnsnns V009T11A006
Thermoelastic Response of Functionally Graded Fiber-Reinforced Rotating Disk With
Non-Uniform Thickness Profile Under Variable Angular Velocity

Hamid Nayeb-Hashemi, Yue Zheng, Ashkan Vaziri, Masoud Olia

IMECE2019-11680........ccceiieeereerrreamreressssmrrerssssmresssssamneessnsssnsesssssansessssssnneessssssnsessssssnns V009T11A007
Monotonic and Fatigue Testing of Polymer and Composite Materials Used in Heavy
Duty Trucks

Kevan W. F. Gahan, John P. Parmigiani

L1 =0 0 e g e L PO V009T11A008
Numerical Modelling of Impact Behavior of Composite Sandwich Panel With
Honeycomb Core

Shah Alam, Aakash Bungatavula



L1 =0 0 e g e 4 PO V009T11A009
Impact Analysis of a Composite Armor System
Shah Alam, Mohammad Nazmus Saquib

IMECE2019-12209........cceiiiiimiriiiinsnesissssss s ssssssss s s ssssss s sssssss s s s sssssss s s sssssnss s sssssnns V009T11A010
Experimental and Numerical Investigation of Dynamic Impact on Universal Breakaway
Steel Post

Javad Mehrmashhadi, Mojdeh A. Pajouh, John D. Reid

FLUID-STRUCTURE INTERACTION

IMECE2019-T017 ... eeeeecereeesssmmeesssssms s e sssssns e s sssssmne e s sassnnn e e ssssamsesssassnneesssnssnsesnsnnsnns V009T11A011
Estimated Fluid Force and Damping Characteristics of a Thin Film Damper
Comparison Between Closed-Form Solutions and Numerical Analysis

Jason T. Cook

IMECE2019-10237.......eieieeeeeerssesmeersssssmseessssssnsesssssamneessssssssesssssansessssssnneessssssnsessssssnns V009T11A012
A Level Set Based Geometry Handling Approach Used in the Immersed Boundary
Methods for Fluid-Structure Interaction

Guangfa Yao

IMECE2019-10393........cccciteiimiiiarnisrs s ssss s sss s s s ms s nssms s s ns s snn e snnns V009T11A013
Experiments on Vortex Shedding From Reconfigured Flexible Filaments Vibrating in
Flow

Jorge Silva-Leon, Andrea Cioncolini

IMECE2019-T0404..........cooeceeeeieecceeeessssmreesssssmr e s ssssamne e s sssssnnesssssmseesssssnneessssssnsessssssnns V009T11A014
Effect of Grid-Generated Turbulence on the Dynamics of a Flexible Filament Hanging
in Cross-Flow

Jorge Silva-Leon, Andrea Cioncolini

IMECE2019-11123......co it s ss s s s s nn s s V009T11A015
Performance Analysis of the Impeller of a Centrifugal Air Compressor
T. R. Jebieshia, S. K. Raman, H. D. Kim

FUNCTIONAL SOFT COMPOSITES: DESIGN, MECHANICS, AND
MANUFACTURING

IMECE2019-10796..........cccuuiiiiiremeeerrerneesssrrerresnssssrersnssssssserssnsssssssesnsnssssseresnnssssssesnnnn V009T11A016
Electro-Mechanical Behavior of Smart Sandwich Plates With Porous Core and
Graphene-Reinforced Nanocomposite Layers

Kamran Behdinan, Rasool Moradi-Dastjerdi

HIGH-PERFORMANCE NANOSTRUCTURAL MATERIALS AND
NANOCOMPOSITES

IMECE2019-11843........coiiiecceeieirireee s rsssss e e sssssns e ssssasne s s sessna e s s sssame e e s sassnneeessssnnsennnnnnnne V009T11A017
Study of the Effect of Carbon Nano-Tube Waviness and Volume Fraction on the
Damping Property of a Polymer Composite

Shank S. Kulkarni, Alireza Tabarraei, Satyam Shukla



IN-SITU AND QUANTITATIVE VISUALIZATION TECHNIQUES FOR
FRACTURE AND FAILURE

IMECE2019-11845........ooiiiiieiiiirenirsmr s ssns s s s s s e s s an e e s s mn e e e s nnns V009T11A018
A Study of Hybrid Composite Sandwich Beam
Shah Alam, Guoqiang Li

MECHANICS AND DESIGN OF CELLULAR MATERIALS

IMECE2019-T0752......cccceteeeiiiiiiremeesirreensnsssrerresnssssrersssssssssrrssnssssssreensnssssseressnsssssseennns V009T11A019
Functionally Graded Cellular Core Cross Tube: Finite Element Study
Sean Jenson, Eboreime Ohioma, Muhammad Ali, Khairul Alam

IMECE2019-10753.......cccciiieceiiriiie i s sssssssssnee s e e e e e ss s s s ssmses e s e e s eessa s ssnnnmssneeenssensanssen V009T11A020
Dynamic Behavior of Discretely Bonded Cross Tube With Functionally Graded
Cellular Structure

Sean Jenson, Eboreime Ohioma, Muhammad Ali, Khairul Alam

MECHANICS OF MATERIALS IN EXTREME ENVIRONMENTS:
EXPERIMENTS AND MODELING

IMECE2019-T007 ... . iiieieeirisere s s s s sasss s s an s s ams e s se s e s s amn e s s s nnns V009T11A021
A Nonlinear Visco-Hyper Elastic Constitutive Model for Modeling Behavior of Polyurea
at Large Deformations

Shank S. Kulkarni, Alireza Tabarraei

L1001 e T 1 V009T11A022
Effects of Braking Pressure Distribution on Temperature Field and Stress Field During
Braking

Xianyu Zeng, Yu Liu, Xiandong Liu, Yingchun Shan, Yue Zhang, Xiaoran Wang

IMECE2019-10459........cooeiiceeeeierecreressssmrresssssne e s ssssmne e s sssssnn e e ssssmseesssssnneessssssnsessssssnns V009T11A023
Mechanical Behavior of Thermosetting Polymers Undergoing High Strain-Rate Impact
Peter Sable, John P. Borg

L1000 e R 1 F 2 V009T11A024
Delamination Detection in Composite Plates Using Linear and Nonlinear Ultrasonic
Guided Waves

Yanfeng Shen, Mingjing Cen

IMECE2019-10978........cooceiriiereiiirninsssisssssssss s ssssss s sss s sssms s ns s s sms s sssmsssssnsssssnnssnsns V009T11A025
Comparative Study of the Dynamic Behavior of AA2519 Aluminum Alloy in T6 and T8
Temper Conditions

Adewale Olasumboye, Gbadebo Owolabi, Olufemi Koya, Horace Whitworth, Nadir Yilmaz

IMECE2019-11799.......eieieeeeeeeesemreressssmreessssssne e s ssssmne e s sssssnnesssssamseesssssnsessssssnsessssssnns V009T11A026
Effect of Bolted Joints on Shock Propagation Across Structures Under Medium Impact
Loading

Pouya Shojaei, Mohamed Trabia, Brendan O'Toole



MECHANICS OF SOFT MATERIALS

IMECE2019-T0667........ccceiieeareerrremrerresssmrresssssmresssssamnessssssnssesssssansessssssnnsessssssnsessssssnns V009T11A027
Experimental Determination of Layer-Specific Hyperelastic Parameters of Human
Descending Thoracic Aortas
Isabella Bozzo, Marco Amabili, Prabakaran Balasubramanian, lvan Breslavsky, Giovanni
Ferrari

IMECE2019-11829......cccciteeeiiiiiiremeeirrernsnssrerrssnssssrrrsnsssssssrrssnasssssresnsnssssseresnnnsssssesnnns V009T11A028

Particle Swarm Optimization Method for Hyperelastic Characterization of Soft Tissues
Mohammadreza Ramzanpour, Mohammad Hosseini-Farid, Mariusz Ziejewski, Ghodrat

Karami

L =0 0 ey e I V009T11A029
Hydrolytic Aging in Rubber-Like Materials: A Micro-Mechanical Approach to Modeling
Amir Bahrololoumi, Roozbeh Dargazany

LT =0 S0 e g e e e PP V009T11A030
Modelling Damage Accumulation During Cyclic Loading in Elastomeric Gels With
Interpenetrating Networks

Vahid Morovati, Roozbeh Dargazany

IMECE2019-12187 ......iiiiireeierere s s ssns s s ssamns s s s s s s s s sams e s s smne e s s s mmn e e nnnnnns V009T11A031
Investigation of Cyclic and Frequency Nanoindentation Effects in
Polydimethylsiloxane

Hinal Patel, Chen Yang, Howon Lee, Assimina A. Pelegri

IMECE2019-12253........cceeeeeeiiiiiieemeeirrrrnenssrerresnssss e rsssssssssrrssnssssssresnsnssssseresnnnsssssesnnnn V009T11A032
Modelling Stress Softening and Necking Phenomena in Double Network Hydrogels
Vahid Morovati, Mohammad Ali Saadat, Roozbeh Dargazany

MULTIFUNCTIONAL AND MICRO/NANO-STRUCTURED MATERIALS:
MODELING AND CHARACTERIZATION

IMECE2019-T0367.......cceeiiiemeeeirsreresisssmsesssssssns s s ssssamns s s ssssns e s ssssams s s s sssssnssssssssmsessssssnns V009T11A033
Boundary Integral Equations Method in the Coupled Theory of Thermoelasticity for
Porous Materials

Merab Svanadze

IMECE2019-10765........ccccoeiimieiisrrrrneeissessssessssessssms s s ssssssms s sms s sssms s sssmsssssnsesssnsesssns V009T11A034
Macro-Scale Geometric Voids to Alter Stress Wave Propagation in Solids

C. S. Florio
IMECE2019-11162.......cccciiriiereiinnisns s sss s ssssss s s sss s s s sms s mn s s snn s snn s snsns V009T11A035

Ballistic Penetration Performance of a Unidirectional Woven Basalt Fiber Laminated
Protective Armor
N. V. David, A. Zurina, M. R. Aziz, M. N. Rafiq, M. Syafiq, Raja Sundram



IMECE2019-T1654........coo i sses s s s n s s sams e s e mn e e e s s mmn e e e s s nnns V009T11A036
Defect Induced Variabilities in Thermal Conductivity of Nano Structures
Sushan Nakarmi, Vinu U. Unnikrishnan

L =0 0 ey 1 o V009T11A037
On Multiple Inhomogeneities in Plane Elasticity
Elie Honein, Tony Honein, Michel Najjar, Habib Rai

MULTISCALE MODELS AND EXPERIMENTAL TECHNIQUES FOR
COMPOSITE MATERIALS AND STRUCTURES

L0 = 0 e Ee e 72 VO009T11A038
A Parallelized Generalized Method of Cells Framework for Multiscale Studies of
Composite Materials

Ashwin Rai, Travis Skinner, Aditi Chattopadhyay

IMECE2019-11713......eiiiciiiiiiier i s s s s nn s nn s mn e nnans V009T11A039
Guidelines and Limitations of the Compact Compression Specimen
David J. Plechaty, Kevin T. Carpenter, John P. Parmigiani

NONLINEAR DYNAMICS, CONTROL, AND STOCHASTIC DYNAMICS

IMECE2019-10330......cciiiiieeiiiiiiremeesirrrrnsnsssrerresnssssrersssssssserrssnssssssreensnssssseresnnsssssseennns V009T11A040
Nonlinear Damping in Large-Amplitude Vibrations of Viscoelastic Plates
Marco Amabili, Prabakaran Balasubramanian, Giovanni Ferrari

1711 =03 = 0 1 e T e e - V009T11A041
Noncoaxial Vibration of Electrostatically Actuated DWCNT: Frequency Response of
Primary Resonance

Dumitru I. Caruntu, Ezequiel Juarez

PERIDYNAMIC MODELING OF MATERIALS: BEHAVIOR

IMECE2019-10069..........cccuuiiiiiieimeuirirrneessrserrenmsssssrersnsssssssrrssnsssssssesnsnssssserssnnssssssesnnnn V009T11A042
Modeling the Creep Damage of P91 Steel Using Peridynamics
Shank S. Kulkarni, Alireza Tabarraei, Xiaonan Wang

IMECE2019-T0136.......ccceeiieeereerrsssnnerrssssssseessssssnsessssssnsesssssssssssssssansesssassnssessssssnsessssssnns V009T11A043
Seamless Coupling of Peridynamics and Finite Element Method in Commercial
Software of Finite Element to Solve Elasto-Dynamics Problems

Xiaonan Wang, Shank S. Kulkarni, Alireza Tabarraei

SYMPOSIUM ON MODELING OF THE FRACTURE, FAILURE, AND
FATIGUE IN SOLIDS

IMECE2019-10353.......cooiiiicereerrssmrersssssmrressssssnr s e ssssmne e s sssssnnessessmseesssssnneesssssnnsessssssnns V009T11A044
High-Cycle Fatigue Behavior of Type 4340 Steel Pressurized Blocks Including Mean
Stress Effect

Elie A. Badr, Joanne Ishak



IMECE2019-10559.......iiiiiieiiriire s s sssns s sssns s s ssss s s sms e s s smne s s s s smn e s nssnnns V009T11A045
Analysis of CCR Expansion Joints
Sanjay Kaul, Rajpalsinh Gohil, Parul Bisharia, Apoorva Roy

IMECE2019-10881........ceiiiiiiimiriiisissrs s ssssss s sssssss s s s ass s s s an s s s s sms s s ssssnnns V009T11A046
Numerical Investigation of Nonlinear Lamb Wave Time Reversing for Fatigue Crack
Detection

Junzhen Wang, Yanfeng Shen

IMECE2019-T1018.......ooeeieceeeeeercce e s esssmr e e sessssns e e ssssmne e s ssssmn e e ssssams e e e ssssnneesssssnnsessssssnns V009T11A047
The Mechanical Response of a Cantilever Beam With an Embedded Crack With Non-
Linear Crack Surface Closure Effects

Xiaomin Fang, Panos G. Charalambides

LT =0 0 e g e 0T PO V009T11A048
Predicting the Risk of Twist-Off for Rotary Shouldered Threaded Connections With a
Statistical Approach

Haitao Zhang, Ke Li

IMECE2019-11066...........ccoerriurerrimrrrrsnrsisssessssessssessssms s s ssssssms s s sns s sssmsssssmsssssnsesssnsessnns V009T11A049
Efficiently Predicting Fatigue Life of Drill Collars With Ports Subjected to Variable-
Amplitude Bending or Torsional Loads

Fei Song, Ke Li, Sepand Ossia

L1100 0 e Ty e - V009T11A050
Effects of Drive Side Pressure Angle on Gear Fatigue Crack Propagation Life for Spur
Gears With Symmetric and Asymmetric Teeth
Fatih Karpat, Oguz Dogan, Tufan Yilmaz, Celalettin Yuce, Onur Can Kalay, Esin Karpat,
Osman Kopmaz

IMECE2019-11543......ooiiiieieriir st ss s s a s s e s s V009T11A051

A Molecular Dynamic Study of Nano-Fracture of C3N
MD Imrul Reza Shishir, Alireza Tabarraei

SYMPOSIUM ON PLASTICITY, DAMAGE, AND FRACTURE

IMECE2019-10035........cooeiicereerrresmreressssmreesessssnresssssmnee s sssssnsesssssmsessssssnneessssssnsessssssnns V009T11A052
Analysis of Tube Expansion Using 3D Digital Image Correlation and Numerical
Modeling

Fethi Abbassi, Furqan Ahmad, Ali Karrech, Md. Saiful Islam

IMECE2019-10103.......coieiirieriirier s ss s san s s sas s an s s ne s V009T11A053

Mechanical Characterization of Valve Compression Packing at High Temperature
Xavier Legault, Abdel-Hakim Bouzid, Ali Salah Omar Aweimer

IMECE2019-10392........cooeiieeriiiere s isssmr e ssssssns s s ssamss s s sns e s s sams s e s ssssmne s s sssssmsesssssnnns V009T11A054
Mechanical Properties of Steel Printed on Ceramics
Seyed M. Allameh, Miguel Ortiz Rejon



IMECE2019-T0672........coeiiiceeeiiiere s isssms s ssssssns e s s ssamns s s ssssns e s s s sams s e s ssssmne s s sssssnsesssssnnns V009T11A055
Finite Element Analysis of the Effect of Porosity on the Plasticity and Damage
Behavior of Mg AZ31 and Al 6061 T651 Alloys

Allen Perkins, Wenhua Yang, Yucheng Liu, Lei Chen, Caleb Yenusah

IMECE2019-11186........cciceciriinieiiiinrnnes s sssssssssssss s sssms s ses s sms s m e s sms s essms s ssmnessmnesnnns V009T11A056
Grain Boundary Cracking of Nickel-Based Alloy 625 Under Creep Loadings at
Elevated Temperatures

Yan Liang, Yifan Luo, Ken Suzuki, Hideo Miura

IMECE2019-11210.......ceiiiiceeeeeessssnneesssssssseessssssnsesssssssesssssssssssssssansesssassnssessssssnsessssssnns V009T11A057
Change of the Effective Strength of Grain Boundaries in Alloy 617 Under Creep-
Fatigue Loadings at 800 degrees C

Wataru Suzuki, Kenta Ishihara, Ryo Kikuchi, Ken Suzuki, Hideo Miura

IMECE2019-11700.........cccoiieeeeeeerreamreressssmsrerssssnsesssssamneessssssnsesssssansessssssaneessssssnsessssssnns V009T11A058
Effect of lon-Exchange Chemistry on the Fracture of Chemically Strengthened
Sodium Aluminosilicate Glass

Benedict O. Egboiyi, Trisha Sain





