
Proceedings of the

ASME 2021 16th International 
Manufacturing Science and 

Engineering Conference

Volume 1

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S

Tw o  P a r k  A v e n u e  *  N e w  Yo r k ,  N . Y.  1 0 0 1 6

Conference Sponsor 
Manufacturing Engineering Division 

      Virtual, Online
 June 21-25, 2021

   (MSEC2021)

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021

https://crossmark.crossref.org/dialog/?doi=10.1115/MSEC2021-FM1&domain=pdf&date_stamp=2021-08-04


© 2021, The American Society of Mechanical Engineers, 2 Park Avenue, New York, NY 10016, USA  
(www.asme.org)

All rights reserved. Printed in the United States of America. Except as permitted under the United States Copyright Act of 1976, 
no part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval 
system, without the prior written permission of the publisher.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 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.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3). Statement 
from the Bylaws.

For authorization to photocopy material for internal or personal use under those 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, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or submitted online 
at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-permissions

ISBN: 978-0-7918-8506-2

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



CONTENTS

Proceedings of the ASME 2021 16th International Manufacturing Science and Engineering Conference

Additive Manufacturing

MSEC2021-60448 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Influence of Machine Type and Powder Batch During Laser-Based Powder Bed Fusion (L-PBF) 
of AISI 316L

Sebastian Greco, Kevin Gutzeit, Hendrik Hotz, Marc Schmidt, Marco Zimmermann, Benjamin 
Kirsch, and Jan C. Aurich

V001T01A001

MSEC2021-60675 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Assessing the Mechanical Properties of 3D Printed Bio-Inspired Structures and Integrating Them 
Into a Product

Binjamin Perelman and Vishal S. Sharma

V001T01A002

MSEC2021-60894 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Computational Study of Reinforcement Mechanisms of Cuttlefish Bone Inspired Structure for 
3D Printing

Brandon Bethers and Yang Yang

V001T01A003

MSEC2021-61050 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Magnetic Field Assisted 3D Printing of Limpet Teeth Inspired Polymer Matrix Composite With 
Compression Reinforcement

Dylan Joralmon, Evangeline Amonoo, Yizhen Zhu, and Xiangjia Li

V001T01A004

MSEC2021-61726 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Effect of Heat Treatment on Microstructures and Mechanical Properties of SS316L by Micro 
Selective Laser Melting

Jin Fu, Shuo Qu, Junhao Ding, Xu Song, and Mingwang Fu

V001T01A005

MSEC2021-62317 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Anisotropic Material Behaviors of 3D Printed Carbon-Fiber Polymer Composites With Open-Source 
Printers

Jordan Garcia, Robert Harper, and Y. Charles Lu

V001T01A006

MSEC2021-63208 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Performance of Low-Cost 3D Printer in Medical Application

Nor Aiman Sukindar, Azib Azhari Awang Dahan, Sharifah Imihezri Syed Shaharuddin, and Nor 
Farah Huda Abd Halim

V001T01A007

MSEC2021-63263 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Thermal Monitoring and Modeling of Ti-6Al-4V Thin Wall Temperature Distribution During Blown 
Powder Laser Directed Energy Deposition

Basil J. Paudel, Garrett J. Marshall, and Scott M. Thompson

V001T01A008

MSEC2021-63351 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Discrete-Element Simulation of Powder Spreading Process in Binder Jetting, and the Effects of 
Powder Size

Ana Paula Clares and Guha Manogharan

V001T01A009

MSEC2021-63375 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Modeling and Experimental Validation of Droplet Generation in Electrohydrodynamic Inkjet 
Printing for Prediction of Printing Quality

Liangkui Jiang, Pavithra Premaratne, Yanhua Huang, Zhan Zhang, and Hantang Qin

V001T01A010

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



MSEC2021-63402 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Experimental Investigation Into the Fabrication of Porous Biodegradable Fe Scaffold by Microwave  
Sintering of 3D Printed Green Body

Dipesh Kumar Mishra and Pulak Mohan Pandey

V001T01A011

MSEC2021-63412 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Pneumatic Microextrusion-Based Additive Biofabrication of Polycaprolactone Bone Scaffolds:  
Part II – Investigation of the Influence of Polymer Flow Parameters

Mohan Yu, Logan Lawrence, Pier Paolo Claudio, James B. Day, and Roozbeh (Ross) Salary

V001T01A012

MSEC2021-63493 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Additive Manufacturing of Porous Ceramics With Foaming Agent

Zipeng Guo, Lu An, Sushil Lakshmanan, Jason N. Armstrong, Shenqiang Ren, and Chi Zhou

V001T01A013

MSEC2021-63623 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Deformation Analysis of 3D Printed Metacarpophalangeal and Interphalangeal Joints via Transfer  
Learning

Juan Diego Toscano, Sahand Hajifar, Christian Oswaldo Segura, Luis Javier Segura, and 
Hongyue Sun

V001T01A014

MSEC2021-63632 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
A Method to Predict Fatigue Life of Additively Manufactured Metallic Parts

Hanyu Zhu, Nanzhu Zhao, Sandeep Patil, Amit Bhasin, and Wei Li

V001T01A015

MSEC2021-63635 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Impacts of Process Parameters on Shape Memory Properties of Stereolithography Manufactured  
Parts: An Experimental Analysis

Jing Zhao, Muyue Han, and Lin Li

V001T01A016

MSEC2021-63642 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
4D Printing of Complex Ceramic Structures via Controlling Zirconia Contents and Patterns

Zhicheng Rong, Chang Liu, and Yingbin Hu

V001T01A017

MSEC2021-63717 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Hybrid-Light-Source Stereolithography for Fabricating Macro-Objects With Micro-Textures

Wenxuan Jia, Yuen-Shan Leung, Huachao Mao, Han Xu, Chi Zhou, and Yong Chen

V001T01A018

MSEC2021-63719 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Closed-Loop Control of Silicone Extrusion-Based Additive Manufacturing Based on Machine Vision

Xiaoqing Tian, Yaling Li, Dingyifei Ma, Jiang Han, and Lian Xia

V001T01A019

MSEC2021-63751 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Prediction of Melt-Pool Characteristics in SLM Process for Ti6Al4V Using a Semi-Analytical Model

Shubhra Kamal Nandi, Rakesh Kumar, Anubhav, and Anupam Agrawal

V001T01A020

MSEC2021-63823 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
A Computational Study on Novel Runner Extension Designs via 3D Sand-Printing to Improve Casting 
Performance

Ryan Stebbins, Philip King, and Guha Manogharan

V001T01A021

MSEC2021-63841 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Prediction of Thermal Conditions of DED With FEA Metal Additive Simulation

Lauren Heinrich, Thomas Feldhausen, Kyle S. Saleeby, Christopher Saldana, and Thomas R. 
Kurfess

V001T01A022

MSEC2021-63870 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Toward Intelligent Online Scan Sequence Optimization for Uniform Temperature Distribution in LPBF  
Additive Manufacturing

Keval S. Ramani, Ehsan Malekipour, and Chinedum E. Okwudire

V001T01A023

MSEC2021-63877 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Design and Manufacturing of Topology Optimized Heat Sinks Made of Copper Using 3D Printing

Bilal Taha, Sandeep Patil, and Brian H. Dennis

V001T01A024

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



MSEC2021-63965 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Development of Intertwined Infills to Improve Multi-Material Interfacial Bond Strength

Irfan Mustafa and Tsz-Ho Kwok

V001T01A025

MSEC2021-64108 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Selective Laser Melting of Stainless Steel 316L for Mechanical Property-Gradation

Yash Parikh and Mathew Kuttolamadom

V001T01A026

MSEC2021-64111. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Characterization of Co-Cr-Mo Alloys Manufacturing via Directed Energy Deposition

Michael Liu and Mathew Kuttolamadom

V001T01A027

MSEC2021-64133 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Effects of Size Reduction on the Failure Mechanism of 3D Printed PLA+ Parts

Zane Decker, Mason Makulinski, Suprita Vispute, and Murali Sundaram

V001T01A028

Advanced Materials Manufacturing

MSEC2021-58537 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Thermo-Mechanical Simulation of Ti6Al4V-NiTi Dissimilar Laser Welding Process

Aspen Glaspell, Jae Joong Ryu, and Kyosung Choo

V001T02A001

MSEC2021-64052 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Integrating Friction-Stir Back Extrusion to Powder Metallurgy

Sahil Dhoka, Scott W. Wagner, Himansshu Abhi, Nicholas V. Hendrickson, and William J. Emblom

V001T02A002

MSEC2021-64916 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Investigation of the Dynamic Response of a Multispot System at Joining Using Ultrasonic Welding

Tae Hwa Lee, Pei-Chung Wang, S. Jack Hu, and Mihaela Banu

V001T02A003

Biomanufacturing

MSEC2021-63242 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Three-Dimensional Cell Culture With Alginate Hetero Gel Microspheres

Youping Gong, Jinlai Qi, Rougang Zhou, Honghao Chen, Junling He, Zizhou Qiao, Zhikai Bi, 
Huipeng Chen, Haiqiang Liu, Guojin Chen, Xiang Zhang, and Huifeng Shao

V001T03A001

MSEC2021-63406 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Prediction of Cutting Force in Bone Cutting Using Finite Element Analysis

Varatharajan Prasannavenkadesan and Ponnusamy Pandithevan

V001T03A002

MSEC2021-63411. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Investigation of the Regenerative Potential of Human Bone Marrow Stem Cell-Seeded  
Polycaprolactone Bone Scaffolds, Fabricated Using Pneumatic Microextrusion Process

Logan Lawrence, James B. Day, Pier Paolo Claudio, and Roozbeh (Ross) Salary

V001T03A003

MSEC2021-63413 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Investigation of the Functional Properties of Additively-Fabricated Triply Periodic Minimal  
Surface-Based Bone Scaffolds for the Treatment of Osseous Fractures

Abigail Chaffins, Mohan Yu, Pier Paolo Claudio, James B. Day, and Roozbeh (Ross) Salary

V001T03A004

MSEC2021-63471 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Designing an Interchangeable Multi-Material Nozzle System for 3D Bioprinting Process

Cartwright Nelson, Slesha Tuladhar, and Md Ahasan Habib

V001T03A005

MSEC2021-63654 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Manufacturing of Biodegradable Intramedullary Nail With High Strength

Huifeng Shao, Zhuoluo Jing, Rougang Zhou, Zhiheng Nian, Haiqiang Liu, Youping Gong, and 
Yong He

V001T03A006

MSEC2021-63658 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Rheological Analysis of Low Viscosity Hydrogels for 3D Bio-Printing Processes

Slesha Tuladhar, Cartwright Nelson, and Md Ahasan Habib

V001T03A007

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



MSEC2021-63715 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Friction Analysis in Needle Insertion Into Soft Tissue

Yingda Hu, Murong Li, and Yong Lei

V001T03A008

MSEC2021-63952 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Vibration-Assisted Insertion of Flexible Neural Microelectrodes With Bio-Dissolvable Guides for  
Medical Implantation

Yi Wang, Yen Yu Ian Shih, and Yuan-shin Lee

V001T03A009

MSEC2021-63996 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
A Rheological Study of Bio-Ink: Shear Stress and Cell Viability

Md Ahasan Habib and Bashir Khoda

V001T03A010

MSEC2021-64056 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Experimental Investigation of the Material Removal Rate in Grinding of Calcified Plaque by Rotational 
Atherectomy

Xinxiao Li, Patrick Chernjavsky, Katerina Angjeli, Sola Hoffman, Sara Frunzi, and Yihao Zheng

V001T03A011

Life Cycle Engineering

MSEC2021-62227 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Towards a Digital Depot to Support Sustainable Manufacturing During Crisis Response

Nancy Diaz-Elsayed, K. C. Morris, and Julius Schoop

V001T04A001

MSEC2021-62394 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Swedish Manufacturing Practices Towards a Sustainability Transition in Industry 4.0: A Resilience  
Perspective

Arpita Chari, Johan Vogt Duberg, Emma Lindahl, Johan Stahre, Mélanie Despeisse, Erik Sundin, 
Björn Johansson, and Magnus Wiktorsson

V001T04A002

MSEC2021-63460 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
In-Situ Calibrated Digital Process Twin Models for Resource Efficient Manufacturing

David Adeniji and Julius Schoop

V001T04A003

MSEC2021-63507 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Framework for User-Friendly Modeling of Energy Use in Fused Deposition Modeling

Xiange Wang, Philip Kent, and Barbara S. Linke

V001T04A004

MSEC2021-63645 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Material Properties of Discarded Textiles for Manufacturing Feedstocks

Asad Bashir, Abigail R. Clarke-Sather, Tyler M. Poggogiale, and Christopher L. Meehan

V001T04A005

MSEC2021-63739 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Material Efficiency and Economics of Hybrid Additive Manufacturing

Peter Francis Reginald Elvis and Senthilkumaran Kumaraguru

V001T04A006

MSEC2021-63822 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Greenhouse Gas Emission Analysis of Integrated Production-Inventory-Transportation Supply  
Chain Enabled by Additive Manufacturing

Lei Di, Gaurav Manish Shah, Yiran Yang, and Cuicui Wei

V001T04A007

MSEC2021-63966 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Forecasting Repair and Maintenance Services of Medical Devices Using Support Vector Machine

Hao-yu Liao, Willie Cade, and Sara Behdad

V001T04A008

Manufacturing Equipment and Automation

MSEC2021-60045 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Laser Micro Machining Using a Photonic Nanojet in Water Medium

Tsutomu Uenohara, Reza Aulia Rahman, Yasuhiro Mizutani, and Yasuhiro Takaya

V001T05A001

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



MSEC2021-60227 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Time Domain Study on the Construction Mechanism of Milling Stability Lobe Diagrams With  
Multiple Modes

Weitao Li, Liping Wang, and Guang Yu

V001T05A002

MSEC2021-60409 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
The FDTD Analysis of Near-Field Response for Microgroove Structure With Standing Wave  
Illumination for the Realization of Coherent Structured Illumination Microscopy

Yizhao Guan, Hiromasa Kume, Shotaro Kadoya, Masaki Michihata, and Satoru Takahashi

V001T05A003

MSEC2021-60417 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Numerical Study on Tip Shape of Near-Field Optical Fiber Probe for Detecting Electric Field  
Intensity of Whispering Gallery Mode Resonance

Yushen Liu, Shotaro Kadoya, Masaki Michihata, and Satoru Takahashi

V001T05A004

MSEC2021-60651 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Time Domain Simulation of Dynamic Corner Milling Process Considering Chatter Vibration With  
Finite Amplitude

Norikazu Suzuki, Hiroki Hayashi, Eiji Shamoto, Naruhiro Irino, and Yasuhiro Imabeppu

V001T05A005

MSEC2021-63302 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Influence of Contact Positioning of Pivot Support on Machining Vibration

Kotaro Mori, Iwao Yamaji, Daisuke Kono, Atsushi Matsubara, Takehiro Ishida, Yuki Kaitani, Eiji 
Higashi, and Taisuke Urakami

V001T05A006

MSEC2021-63373 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Development of Cutting Tools With Micro-Textured Surface for High Speed Machining of Ti-6Al-4V

Mitsuru Hasegawa and Tatsuya Sugihara

V001T05A007

MSEC2021-63615

A Study of the Efficacy of Flame Electrical Resistance for Standoff Measurements During the  
Oxyfuel Cutting Process

Christopher R. Martin, Alexandrina Untaroiu, Kemu Xu, and S. M. Mahbobur Rahman

V001T05A008

MSEC2021-63617 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Trajectory-Dependent Compensation Scheme to Reduce Manipulator Execution Errors for  
Manufacturing Applications

Prahar M. Bhatt, Rishi K. Malhan, Pradeep Rajendran, Aniruddha V. Shembekar, and Satyandra 
K. Gupta

V001T05A009

MSEC2021-63693 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Platform Development of Tick Collection Robot

Yesiliang Qiu, Janet Dong, and Caroline “Niki” Harrison Moretto

V001T05A010

MSEC2021-63704 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Anisotropic Cutting Force Characteristics in Milling of Maraging Steel Processed Through  
Selective Laser Melting

Shoichi Tamura, Takashi Matsumura, Atsushi Ezura, and Kazuo Mori

V001T05A011

MSEC2021-63720 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Enhancement of Force Control Performance of Macro-Micro System Based Polishing Robot  
With Gravity Compensation

Shotaro Ogawa, Katsuki Koto, Takuhiro Tsukada, and Yasuhiro Kakinuma

V001T05A012

MSEC2021-63721 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Performance Evaluation of Robot Polishing in Macro-Micro System Based Polishing Robot

Katsuki Koto, Takuhiro Tsukada, Shotaro Ogawa, and Yasuhiro Kakinuma

V001T05A013

MSEC2021-63727 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Automated Tool Path Generation for End-Milling Operation Using CAD Model in STL Format

Isamu Nishida and Keiichi Shirase

V001T05A014

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021



MSEC2021-63809 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Cutting State Estimation via Chatter Mark on End Milled Surface and Analysis of Its Formation  
Mechanism Using Voxel Model Simulation

Nobutoshi Ozaki, Shota Matsui, Toshiki Hirogaki, and Eiichi Aoyama

V001T05A015

MSEC2021-63900 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
A Digital Twin for Automated Layup of Prepreg Composite Sheets

Yi-Wei Chen, Rex Jomy Joseph, Alec Kanyuck, Shahwaz Khan, Rishi K. Malhan, Omey M. 
Manyar, Zachary McNulty, Bohan Wang, Jernej Barbič, and Satyandra K. Gupta

V001T05A016

MSEC2021-64036 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Multiple Sound Sensors And Fusion In Modern CNN-Based Machine State Prediction

Eunseob Kim, Huitaek Yun, Martin Byung-Guk Jun, Kyunghyun Kim, and Suk Won Cha

V001T05A017

MSEC2021-64688 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Analysis of Vibration Signals in Monitoring Titanium End Milling Process Using Triaxial  
Accelerometer

John Henry Navarro-Devia, Dzung Viet Dao, Yun Chen, and Huaizhong Li

V001T05A018

MSEC2021-65062 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Study on Non-Axisymmetric 3D Curved Surface Turning by Driven-Type Rotary Tool Synchronized  
With Spindle

Akane Ishizuka, Narimasa Ueda, Yoshitaka Morimoto, Akio Hayashi, Yoshiyuki Kaneko, and 
Naohiko Suzuki

V001T05A019

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/M

SEC
/proceedings-pdf/M

SEC
2021/85062/V001T00A001/6736409/v001t00a001-m

sec2021-fm
1.pdf by C

urran Associates Inc user on 11 August 2021




