Proceedings of the ASMF

INTERNATIONAL MECHANICAL ENGINEERING
CONGRESS AND EXPOSITION

- 2019 -

VOLUME 2A

ADVANCED MANUFACTURING

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. 978-0-7918-5937-7

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

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 MANUFACTURING

4TH SYMPOSIUM ON FASTENING, ADHESIVE BONDING, AND
WELDING TECHNOLOGY

IMECE2019-T0026..........cocceeeeerrremrerresssmeeessssmreesssssmneesssssmsessssssnnesssssssnsesssssanneessnssnes V02AT02A001
Improving the Surface Characteristics by Employing FSP on the Composites for the
Automobile Brake Pad Application

P. Ashwath, M. Anthony Xavior, R. Rajendran

IMECE2019-10524.........co oot srser s ssme s sssmn e s s ssms s s mne s s e mn s s e mne e s s nnns V02AT02A002
Improvement of Axial Tension Distribution of Bolted Joints Tightened by Calibrated
Wrench Method From Viewpoint of Quality and Process Control Using Elliptical
Confidence Limit
Soichi Hareyama, Ken-ichi Manabe, Satoshi Kobayashi

IMECE2019-T0567.......cccoiiiiieeeriiisneersssssnseesssssssesssssssnsessssssssssssssssnsesssssssnsesssssansessssssnnes V02AT02A003
Finite-Element Analysis of the Load Factor and Design for Bolted Circular Flange
Joints Consisting of Dissimilar Clamped Parts Under Tensile Loadings

Shunichiro Sawa, Yasuhisa Sekiguchi, Toshiyuki Sawa

L =0 0 ey e V02AT02A004
Investigation on Mechanical Properties and Corrosion Resistance of Cobalt-Based
Alloy Cladding Layer

Zhiyi Jin, Zhenqiang Yao, Hong Shen

IMECE2019-T1168.........iieiiiiiescccccsmerne e e s e s s s s ss s ssmsme e e e e s e s se s s s s mmmnn e e e e e e e eesnnnnnnnn V02AT02A005
Estimation and Comparison of Welding Responses Using MRA, GMDH and ANN
Technique of Al6061 and Al7075 Material in FSW
Ugrasen Gonchikar, Holalu Venkatadasu Ravindra, Prathik Jain Sudhir, Umeshgowda
Bettahally Mahadevegowda, Shankarnarayan Maskibail Suresh

IMECE2019-11208.........cccctmnitriiimrmienn s sssss s sss s s s sn s sssanessnns V02AT02A006
Weld Bead Performance Assessment of P-GMAW Using Acoustic Emission (AE)
Signals Through NDT Methods for MS ASTM A 106 B Grade Material

Rudreshi Addamani, Holalu Venkatadasu Ravindra

IMECE2019-11297 ... oot ssssssss s s s se s e e s s e e e e e e e e e e e s e s s mssnsssasssssssssssnsnsnssnssnnnnnnns V02AT02A007
Joining of Q235 Low-Carbon Steel Plates by Friction Stir Welding With AA2A12 Strip
As an Auxiliary Solder

Peng Zhang, Shengdun Zhao, Peng Dong, Yongfei Wang, Chao Chen, Dean Meng

IMECE2019-11445........cc s s as s s nn s samn s nans V02AT02A008
On Increasing Productivity of Micro-Friction Stir Welding With Aid of Tool Shoulder
Micro-Features

Shuja Ahmed, Akash Mukhopadhyay, Probir Saha



ADVANCED MACHINING AND FINISHING PROCESSES

IMECE2019-T0056.........ccoiceeeeerrremrerersssmeressssmee e essssmsee s ssssms e e sssssmneeesssssmsesssssannessanssnes V02AT02A009
Experimental Investigation on Turning of Monel K500 Alloy Using Nano Graphene
Cutting Fluid Under Minimum Quantity Lubrication

Arul Kulandaivel, Senthil Kumar Santhanam

IMECE2019-10940...........ccceeireeiiimnmisernissr s s ssss s s sasan s s s s s s sanesnnns V02AT02A010
Investigating the Micro-EDM Machinability of Bulk Metallic Glass in Micro-EDM
Drilling

Chong Liu, Asif Rashid, Muhammad P. Jahan, Jianfeng Ma

IMECE2019-10944...........ccceiiieininrier s s ss s s s s sane e V02AT02A011
Machining of High Aspect Ratio Micro-Holes on Titanium Alloy Using Silver Nano
Powder Mixed Micro EDM Dirilling

Chong Liu, Asif Rashid, Muhammad P. Jahan, Jianfeng Ma

IMECE2019-109486...........ccooeeeeriieiiiiccsssmmnrr s e s s s s s s sss s smsmn s e s e s e s sas s s s sssmnnnesanssessnnssnnsan V02AT02A012
Development of Trends and Methodologies for Shaping Ceramics by Electrical
Discharge Machining: A Review

Asif Rashid, Muhammad P. Jahan, Asma Perveen, Jianfeng Ma

IMECE2019-10952.........ccociiiiiriiirmsrmns s sssss s s ssss s s s sss s ss s s s ms sassns s nnssssnnsansns V02AT02A013
Numerically Constructed Energy Consumption Mapping for the Orthogonal
Machining of Ti6AI4V

Ibrahim Nouzil, Salman Pervaiz, Sathish Kannan

IMECE2019-10961........ccceeeeememeemeeeeeareererrrrssrsrsrsrsrererereseesssssnsnsmssssnsssssssssssssnssssssssenennnnes V02AT02A014
Reviewing Machinability of Fibre-Reinforced Polymer (FRP)/Metallic Stacks Using
MQL

Abhishek Ghoshal, Adnan Khan, Moosa Zahid, Salman Pervaiz, Sathish Kannan

IMECE2019-10973.......ccicoiiaierirsmressmsssssssssss s s sss s ssms s s sss s s ssss s sasss s s sms sassnssssnnsassnsssnsns V02AT02A015
3D Finite Element Assisted Numerical Simulation of Orbital Drilling Process of
Ti6AI4V

Salman Pervaiz, Ali Daneji, Sathish Kannan

LT 100 g e Ty e ] V02AT02A016
Investigation of Surface Characteristics and Chip Morphology in High Speed Cutting
of Inconel718 Based on SHPB System
Zengqiang Wang, Zhanfei Zhang, Wenhu Wang, Ruisong Jiang, Kunyang Lin, Hongliang
Xue, Biao Guo

IMECE2019-T1100...... . ciiiiiiiesicccccssmmnre e e s e s s s s ss s ssmsmn s se e e s e s ses s s s nnmnnnesenssessnnsnnnnnn V02AT02A017
Study on Turning of Non-Axisymmetric Three-Dimensional Curved Surfaces

Kensuke Nakagawa, Taichi Mori, Yoshitaka Morimoto, Akio Hayashi, Yoshiyuki Kaneko,
Naohiko Suzuki, Ryo Hirono



LT =0 0 e g e S V02AT02A018
Investigation on the Effect of Drilling Parameters on Quality of Hole in Epoxy Resin
With and Without Carbon Fiber Reinforced With 6% and 10% Si3N4 Using FEA
Holalu Venkatadasu Ravindra, Nodekoppalu Lingaiah Murali Krishna, Rakshith Gowda
Doddagarudanahalli Shivaramaiah

LT =0 0 e g e o V02AT02A019
Comparative Study of Material Damage and Tool Wear Mechanisms During Drilling
of CFRP/Ti Stack

Vijayathithan Mathiyazhagan, Anil Meena

IMECE2019-11235.......cooiiicceieeeressmreesssssseessssssmss e ssssmssessssssssessssssnsesssssssnsessssssnnenssnssnnes V02AT02A020
Investigation on Deep Hole Trepanning of TC10 Titanium Alloy
Xiaolan Han, Zhanfeng Liu

IMECE2019-11375......ciiiiiiiieiiss s s s s s s s n s s sane e V02AT02A021
Simulation and Experimental Investigation of Scallop Removal Using Friction Stir
Processing and Complex Toolpath

Tyler J. Grimm, Laine Mears

LT =0 0 e g e I V02AT02A022
Study of Peripheral Milling of Magnesium Matrix Composite
Nishita Anandan, M. Ramulu

LT 100 0 e Ty e I V02AT02A023
Ultrasonic Vibration Assisted Milling of Aerospace Materials
Nikolaos Tapoglou, Chris Taylor

ADVANCED MATERIAL FORMING: NOVEL PROCESSES, MECHANICS,
CHARACTERIZATION, AND CONTROL

IMECE2019-T0032........ccooiieeeeerersmreressssmeeessssmreesssssmneesssssmsessssssnsesssssssnsesssssanneessnsssnes V02AT02A024
Preliminary Results: The Design, Instrumentation, and Performance of FSBE Tooling
for Aluminum Tubes
William J. Emblom, Scott Wagner, Ayotunde Olayinka, Courtnei Richard, Quinn Anglada,
Paige Cutright, Andrew Granger, Jonathan Matthysen, Muhammad A. Wahab

LT =0 0 e g 0 7 o S V02AT02A025
Forming Technology and Microstructure Distribution of Automobile Oil Pump Shaft by
Extruded Cross Wedge Rolling

Xue-Dao Shu, Tai-Zhu Chen, Ying Chang, Ying Zhu, Wen-Wei Gong

L 0 0 g ey 1 7 L V02AT02A026
Numerical and Experimental Analysis of Attaching-Mandrel Process Under Multi-
Pass Cold Spinning Process on Superalloy GH3030

Li Zixuan, Shu Xuedao, Cen Zewei, Zhang Song



IMECE2019-10390........cccceemuiiiiriremeerirrrreensesrrrernsssssrseessnssssrressnsssssserssnsssssssessnsnsssseeenen V02AT02A027
Single Point Incremental Forming of Large Sheet Metal Components
Frank Schieck, Reinhard Mauermann, Dieter Weise, Matthias Demmler

IMECE20T9-10472........cccociiaieriierrssmssisssssssss s s ssms s s sss s s ssss s sssss s ssssms sassnsssssnnssssnsssnsns V02AT02A028
The Influence Rule of Geometric Parameters on the Closure of Inside Cavity of the
Skew Rolled Steel Ball by Floating Pressure Method

Chang Shu, Yingxiang Xia, Xuedao Shu, Duanyang Tian

IMECE2019-T0486.........ccocceeeeeerrrmreressssmerrssssmreeessssmnee s ssssmseesssssnneessssssnsesssssanneessnssnes V02AT02A029
Research on Wall Thickness Uniformity of Hollow Axles by Three-Roll Skew Rolling
Song Zhang, Xuedao Shu, Chang Xu, Jitai Wang, Zixuan Li

IMECE2019-10600..........ccccoiiirriirmrrrirsssnr e s ssssmes s ssssmse e s sssssms s s s s ssmne s s sssssmsesssssnnesssnssnnes V02AT02A030
Optimizing Process and Geometry Parameters in Bulging of Pipelines

Shabbir Memon, Obaidur Rahman Mohammed, D. V. Suresh Koppisetty, Hamid M.
Lankarani

IMECE2019-10602........ccceeeieeemeemeenensssssssssssssesee s s e s e s s s e s ssssnsnsmssssssssssssssssssssssssssssnsnnnnns V02AT02A031
Optimizing Material Parameters for Better Formability of DQ Steel Pipe

Shabbir Memon, Obaidur Rahman Mohammed, D. V. Suresh Koppisetty, Hamid M.
Lankarani

IMECE2019-T0619...... o iccceeeeecmreesesssme e e ssssmn e e s sssmne e s s ssssms e e s s ssmme e e sssssmsesssssanneesanssnnes V02AT02A032
Experimental Study on Residual Formability of Single Point Incrementally Formed
Part

Chetan P. Nikhare

IMECE2019-T0625.........ccoiceeeeeeermreerssssme e s ssssmre e sssssmnee s ssssms e e sssssmneeesssssnsesssssannessanssnes V02AT02A033
Deformation Mechanics of Tube in Variation of Process Sequence During Low
Pressure Tube Hydroforming

Chetan P. Nikhare

IMECE2019-10630........ccciiiiieirriimrrrirssnr s s ssssmes s ssssmne s s s ssssms s s s s ssmns s s sssssms s s sssssnnesssnssnnes V02AT02A034
Buckling of Tube for Tube Hydroforging
Chetan P. Nikhare

LT 100 0 e Ty 1 < V02AT02A035
Effect of Processing Technique on the Mechanical Properties of a Functionalized

Superhydrophobic Silane
Akinsanya Damilare Baruwa, Esther Titilayo Akinlabi, O. P. Oladijo, Jyotsna Dutta-Majumdar,
Shree Krishna

IMECE2019-T1034........cooeicceeeeeemreeess s sme e e ssssmn e e ssssmne e s s sssams e e sesssmne e e ssssmsesssssannessanssnnes V02AT02A036
Two Methods for the Constitutive Modeling of TiB2/7050 Al Composites
Kunyang Lin, Wenhu Wang, Ruisong Jiang, Xiaofen Liu, Xiaoxiang Zhu, Zhanfei Zhang



1103 70 T i I 172 V02AT02A037
Anisotropic Yielding Behaviour of Inconel 718 Alloy at Elevated Temperatures
Gauri Mahalle, Omkar Salunke, Nitin Kotkunde, Amit Kumar Gupta, Swadesh Kumar Singh

1T 00 0 b ey T 1 B V02AT02A038
Experimental Investigation of a Backing Sheet Stiffener in Incremental Forming of
Polycarbonate

Tyler J. Grimm, Shubhamkar Kulkarni, Laine Mears, Gregory Mocko

IMECE2019-T1255.......coo oo ieeeeerccmreeses s sme e e ssssmr e e s s smne e s s s sams e e sesssmme e sessms e e nsssnneesanssnnes V02AT02A039
Numerical Determination of Unconstrained Area Effect on Springback in Incremental
Forming of 5052-H32 Aluminum

Tyler J. Grimm, Laine Mears

IMECE2019-11422.........coo e er s s smn e s mn e s s s e e s e mne s s s nnes V02AT02A040
Analysis and Assessment of the Spring-Back Effect of Steel Sheet Metal Under
Bending Operations

Omar Perez Martinez, Hugo I. Medellin-Castillo

IMECE2019-11521.......coieiiccieeerccmeessssssnne s s sssssme s e s s ssmne e s s s ssme s e s s s ssmne e s ssssnseensssanneessnnsnnes V02AT02A041
Mechanical Response and Incomplete Filling in Compression Molding With
Microscale Double-Punch Sets

Bin Zhang, M. Dodaran, S. Shao, W. J. Meng

LT 100 0 e Ty e ] V02AT02A042
Miniature Hemispherical Bowl-Shaped Forming Using SLA Punch and Die: Modeling
and Experimental Analysis
Debabrata Mondal, Jeffrey David Morris, Bin Zhang, Wen Meng, Uttam Chakravarty, Paul
Herrington, Paul Schilling

COMPUTATIONAL MODELING AND SIMULATION FOR ADVANCED
MANUFACTURING

IMECE2019-10578.........cccociiiiiririnrmsrmrs s s s s ssss s s sss s s ssss s sss s ssssms sassnsssssnsssssnssasns V02AT02A043
Simulation of MoS2 Nanolayer Membrane Performance for Water Desalination Using
ReaxFF

Peter Ozaveshe Oviroh, Jitian Han, Tien-Chien Jen

IMECE2019-T0608..........cocccoeeeieremreressssmreessssmneesssssmsre s ssssmseesssssmneeesssssnsesssssanneessnssnnes V02AT02A044
Three-Dimensional Modeling of Reduced Material Properties in Ceramics With
Added Porosity

Stephanie A. Wimmer, Virginia G. DeGiorgi, Edward P. Gorzkowski, Heonjune Ryou



Retracted: “Numerical Studies of Extreme High-Speed Laser Material Deposition....... V02AT02A045
Processes at Powder-Scale”
ASME

IMECE2019-T0832.......cooeiiiiereriimrrr s ssnr s ssssmn s s s s s s s sssms s s s smne s s s mn e s s sssamne s s snsnnes V02AT02A046
Contact Properties Research for Linear Sliding Guide Rail With the Fractal Theory
Xinxin Li, Zhimin Li, Sun Jin, Jichang Zhang, Zhihua Niu, Jinyu Liu

IMECE2019-11232.....cc oot ssssssss s s s se s e e s e e e e e e e e e e e e e e s s mssssssssssssssssssnsnsassnssnennnnns V02AT02A047
Predictive Shimming of Frame-Panel Assemblies Using FEM and Laser Scanning

Gustavo Ospina-Aldana, Mohamed I. Hassan Ali, Hendrik Odendaal, Abdelqader A.
Abusafieh, Wei Woon

LT =0 S 0 e g e 1 S V02AT02A048
Computationally Efficient Thermo-Mechanical Analysis for Predicting Process-
Induced Deformations of Composite Structures
Enrico Zappino, Navid Zobeiry, Marco Petrolo, Reza Vaziri, Erasmo Carrera, Anoush
Poursartip

CONFERENCE-WIDE SYMPOSIUM ON ADDITIVE MANUFACTURING

IMECE2019-10022..........cooeoerrimiimrsmrissrmssniss s sse s s s ssss s smessas s s sas snssenssneas V02AT02A049

A Rapid Manufacturing Process for Extrusion-Based 3D Printers
Andreas Schroeffer, Matthias Trescher, Konstantin Struebig, Yannik Krieger, Tim C. Lueth

IMECE2019-10496..........cccememmmmummenernersssssssssssserereerersssesssssnsnsmssssnssssssssssssssssssssnsenennnnns V02AT02A050
Multi-Material FDM 3D Printing Process Parameter Development Based on Bending
Test Characterization

Heather L. Lai, Aaron Nelson

IMECE2019-10745.......cooiiiireiieins s sss s s s s s s s s s s e nnes V02AT02A051
Parametric Study of Metal 3D Printing Process Using Finite Element Simulation
Kshitiz Khanna, Raymond K. Yee

IMECE2019-T0758.......cooeiieceeerieemreressssme e e ssssmre e sssssmnee s ssssams e e sssssmneeesssssmsesssssanneessnssnes V02AT02A052
Thermal-Kinetic-Mechanical Modeling of Laser Powder Deposition Process for Rail
Repair

Ershad Mortazavian, Zhiyong Wang, Hualiang Teng

IMECE2019-10805.........ccoiieiiiiiimrrr e s ssssme s s s s s sms e s s mne s s s me e e s s s mne s s snsnnes V02AT02A053
Light Weighting Solutions for Additively Manufactured Aviation Components
Sandeep Medikonda, Sriraghav Sridharan, Sunil Acharya, John Doyle



IMECE2019-11101......coi e s n s s s s sane e V02AT02A054
Simulations of Online Non-Destructive Acoustic Diagnosis of 3D-Printed Parts Using
Air-Coupled Ultrasonic Transducers

Sean Rooney, Kishore Pochiraju

IMECE2019-T1134.......coieiicceeeeiccmeeessessnse s s sssssme s e s ssmse e s s s same e e s s s ssmne e s sssssnseeesssanneessnnsnnes V02AT02A055
Load Capacity of Support Structures for Direct Machining of Selective Laser Melted
Parts

Christian Holler, Philipp Zopf, Philipp Schwemberger, Rudolf Pichler, Franz Haas

11T/ =03 i 0 s T i 1 A Y V02AT02A056
Polychromatic Coloring of Dental Zirconia by Inkjet Printing
Christoph Rehekampff, Dominik Rumschottel, Franz Irlinger, Tim C. Lueth

IMECE2019-T15986........ccoiiieeeeerirecmreressssme e e ssssmre e ssssmnee s sssssms e e sssssmne e e sssssmsesssssanneessnssnnes V02AT02A057
Combined Smoothed Particle Hydrodynamics - Ray Tracing Method for Simulations
of Keyhole Formation in Laser Melting of Bulk and Powder Metal Targets

Deepak Shah, Alexey N. Volkov

L0 =0 0 e g e - S V02AT02A058
FDM 3D-Printed Thermoplastic Elastomers: Experiments, Modeling, and Influence of
Process Parameters on Properties

Brad Hripko, Luke Hoover, Priyadarsini Damodara, Timothy Reissman, Robert Lowe

IMECE2019-T1627 .......coiiieeeeeieirireeeesirerreeesssssrrernnsssssrrrsnssssssrersnnsssssernsnnssssssessnnnssnssennnn V02AT02A059
Effect of Moisture on the Mechanical Properties of Additively Manufactured PLA,
ABS and PLA/SiC Composites

Padmalatha Kakanuru, Kishore Pochiraju

L =0 0 ey e I V02AT02A060
Fused Deposition Modeling With Added Vibrations: A Parametric Study on the
Accuracy of Printed Parts

Joseph Dei Rossi, Ozgur Keles, Vimal Viswanathan

LT =0 S 0 e g e L R V02AT02A061
On Characterizing Uncertainty Sources in Laser Powder Bed Fusion Additive
Manufacturing Models

Tesfaye Moges, Paul Witherell, Gaurav Ameta

1T =00 1 ey e L V02AT02A062
Experimental Investigation of PolyJet 3D Printing Process: Effects of Finish Type and
Material Color on Color Appearance

Xingjian Wei, Li Zeng, Zhijian Pei

L7100 b e Ty e L V02AT02A063
Study of Printing Orientation on Mechanical Properties in Additive Manufacturing
Process

Peyman Honarmandi, Hongbin Xu



IMECE2019-11999.......cccictiiiiriiir s s s s s n s s sane s nnns V02AT02A064
Experimental Investigation of PolyJet 3D Printing Process: Effects of Orientation and
Layer Thickness on Thermal Glass Transition Temperature

Jackson Sanders, Xingjian Wei, Zhijian Pei

IMECE2019-12027.......ccccoceearerrrnsmrrssmessssssssssssssssssssssmssssssssssssssssssssssssnssassnsssssssssssnsssssns V02AT02A065
A Computational Fluid Dynamics (CFD) Study of Pneumatic Atomization in Aerosol
Jet Printing (AJP) Process
Roozbeh (Ross) Salary, Jack P. Lombardi Ill, Darshana L. Weerawarne, Prahalad K. Rao,
Mark D. Poliks

L0 i 0 e e 17 o V02AT02A066
Effect of Build Direction in Direct Metal Laser Sintering (DMLS) of Inconel 718 on
Microstructure and Mechanical Behavior
Sachin Alya, Chaitanya Vundru, Ramesh Singh, Khushahal Thool, Indradev Samajdar, Anil
Saigal

103 S0 T 7 1 V02AT02A067
Additive Manufacturing of Kevlar Reinforced Epoxy Composites

Nashat Nawafleh, Jordan Chabot, Mutabe Aljaghtam, Cagri Oztan, Edward Dauer, Recep M.
Gorguluarsilan, Teyfik Demir, Emrah Celik





