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Message from the Department Chair 
Greetings, Alumni and 

Friends and welcome to the 

fifth newsletter. In this issue 
of newsletter, we share some 

exciting news of alumni, 
faculty and student 

recognition and success, 
interdisciplinary research and 

international collaboration. 
Dr. J. Sam Armijo, native 

of El Paso and 1959 graduate 

of the department is the 

recipient of 2018 University of 

Texas at El Paso (UTEP) Distinguished Alumni Award, 

“Gold Nugget”. Dr. Armijo is an internationally recognized 

nuclear reactor expert. 

My predecessor, Professor Emeritus Larry Murr, 

continues to work with us with focus on developing novel 

applications of electron beam melting and microstructure 

engineering. Professor Thomas Boland was recognized 

Biomedical Engineering Fellow at the annual Biomedical 

Engineering Society meeting in October 2017 in Phoenix. 

Undergraduate Senior, Ms Elizabeth Favela was 

recognized as part of the class of 2017 HENAAC Scholars 

with the award of a Robert Amezcua Memorial Scholarship. 

The department continues to be a leader in 3D printing of 

materials, including biomaterials. Dr. Peter Kim extended 

3D printing to pharmaceuticals and healthy foods. Under 

the direction of Dr. Peter Kim, the dual-degree 

undergraduate program with Seokyeong University, Korea 

has been strengthened with participating students gaining 

international experience. We are excited to announce that 

the department started a new tradition of celebrating 

department day. Also, a Graduate Certificate in 

Nanotechnology in Materials Development, an effort 

coordinated by Dr. Binata Joddar was initiated. 

We are committed to interdisciplinary research to 

solve society’s most pressing needs. We want our teaching 

to make a difference in the national and international 

arena by producing scholars, who are going to contribute 

to society, and we want our research to impact all types 

of domains from the enrichment of sciences, or novel 

discoveries and innovations in materials and biomedical 

engineering. 

You will also note from the examples and stories in 

this newsletter that the engineers have the extraordinary 

talent to make a difference in the world. Every moment of 

our time everything we do is for the welfare and well-

being of society. I salute the hard work of faculty and staff 

for helping the students in providing the best possible 

education, also for their exemplary work in taking the 

department to new heights. 

In summary, the department continues to enjoy a 

strong foundation. Its numerous achievements continue 

to motivate students and faculty to develop their 

knowledge and skills with great enthusiasm. These 

accomplishments and strengths also provide a platform for 

our dedicated and diverse community of students and 

faculty to advance in many ways: through innovation and 

creativity; by nurturing friendship and partnership with 

community, alumni, and industry; and by reinforcing the 

internal structures that sustain us. 

Your support is vital in providing students with what 

they rely on to realize their individual potential, particularly 

when the undergraduate and graduate student body 

continues to grow every passing year. Your participation 

is truly meaningful. You know first-hand that the 

department is committed to educational excellence and is 

a hub of innovation. Its impact on metallurgical needs of 

the country has been huge. Every gift makes a difference. 

Thank you for helping to provide the students with access 

to UTEP’s world-class academics, teaching, and research. 

We sincerely hope you would agree that the department 

is as important now as ever (and well worth supporting), 

especially given the current climate. Moreover, with your 

help, the department can continue to go from strength to 

strength. Thank you for your consideration. 

On behalf of MMBME family, I am honored to 

recognize and thank the growing community of alumni 

and friends, that enable students and researchers to take 

a long view and help ensure the future of the department. 

Hope you enjoy this issue and please drop a line with 

your thoughts and comments. 

Go Miners! 

Professor Devesh Misra 

Department Chair and Graduate Program Director for 

Materials Science and Engineering 
Professor Devesh Misra 

Undergraduate Program Director for Metallurgical and 
Materials Engineering Program 

Dr. David Roberson 

Program Director for Biomedical Engineering 
Professor Thomas Boland 

Undergraduate Advisor for Biomedical Engineering 
(Minor) – Dr. Binata Joddar 
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Alumni, Students, Staff and Faculty News 
2018 UTEP Distinguished Alumni Award  

Dr. Sam Armijo, B.S. 

Metallurgical Materials 
Engineering 1959 is one of 

the Gold Nugget’s. Dr. 
Armijo, a native of El Paso, 

is an internationally 

recognized expert in nuclear 
fuels, nuclear reactor 

materials, water chemistry 
and advanced nuclear 

power system designs. He is 
currently president of JSA 

Associates Inc., a nuclear systems and engineering 
consulting firm advising the Electric Power Research 

Institute and the Exelon Corporation. He is also chairman 

of Tokyo Electric Power Company’s International Expert 
Group, which provides technical advice on the 

decommissioning of the Fukushima nuclear site. 
Throughout his career, Dr. Armijo has directed major 

design and development projects for industry and 
government. He is a retired General Electric executive and 

former chairman of the U.S. Nuclear Regulatory 
Commission’s Advisor Committee on Reactor Safeguards 

(ACRS). Before joining the ACRS, Dr. Armijo was an 

adjunct professor of materials science and engineering at 
the University of Nevada, Reno. Amid all his achievement, 

Dr. Armijo found a way to encourage UTEP students 
through the J.S. Armijo-Steinmetz Scholarship, he 

established early in his career. 
“My engineering education at UTEP helped immensely 

in my career,” Dr. Armijo said. “The experience taught me 
to set tough goals for myself and not to be intimidated by 

hard work. Although I later received advanced degrees 

from other schools, I credit UTEP for providing the sound, 
technical foundation and work ethic that helped me the 

most throughout my career.” (Excerpts from UTEP, Alumni 
Magazine, Fall 2018, courtesy Pable Villa) 

Former Materials Science and Engineering 
Student Joins ArcelorMittal Global R & D Center 

Dr. Venkata Sai Challa, a recent 

Ph.D. graduate in Materials 
Science and Engineering, and 

winner of College of 
Engineering Outstanding 

Dissertation Award has been 
appointed as a research 

engineer at ArcelorMittal Global 
R&D, East Chicago. Dr. Challa 

received his Bachelor of Science 

degree in mechanical 
engineering from Siddhartha Engineering College, India. 

He received his MS from the University of Louisiana at 
Lafayette, later he obtained his Ph.D. from UTEP in 
materials science and engineering. He obtained M.S. and 
Ph.D. under the guidance of Dr. Devesh Misra. His Ph.D. 

dissertation focused on “the understanding of the 

interplay between deformation mechanisms and austenite 
stability in ferrous materials from coarse grained to 

nanograined regime”.  
Besides steel metallurgy, Dr. Challa also worked on 

polymeric nanocomposites, and biomaterials.  During his 
stay at UTEP he published his research findings in several 

peer-reviewed journals and also presented the research at 
many international conferences. He received the 

prestigious Jerry Silver Award 2015 for the work entitled 

“The effect of coiling temperature on the mechanical 
properties of ultrahigh strength 700 MPa steel processed 

via thin-slab casting” from the Association of Iron and 
Steel Technology. He was also the recipient of Ray W. 

Guard Award 2016 presented by the department for 
excellence in academics and service to the department, 

and also received several graduate research awards at 
UTEP for outstanding research.  

In his current assignment, he is focusing on the 

development of high strength-high toughness linepipe 
grades, and bridge steels at ArcelorMittal. 

“I strongly believe doing Ph.D. at the University of 
Texas at El Paso helped me gain fundamental knowledge 

in materials science and engineering, and also expanded 
my horizon towards research,” said Dr. Challa.  

Elizabeth Favela recognized as part of the Class 

of 2017 HENAAC Scholars with award of a 
Robert Amezcua Memorial Scholarship 

The HENAAC Scholars Program addresses the need to 
produce domestic engineers and scientists for the U.S. to 

remain globally competitive in the STEM marketplace. The 
goal of the program is to increase the persistence to 

graduation among underrepresented and underserved 
STEM college students. The financial support of the 

HENAAC Scholars Programs helps these students focus on 

their coursework so they can graduate on time, enter a 
STEM profession, continue to serve as a role model for 

future generations, and secure the country’s place as the 
finest technological leader in the world. (Excerpts from 

HENAAC website) 

Professor Thomas Boland named Biomedical 

Engineering Society Fellow 
Professor Thomas Boland was 
elected Fellow of the Biomedical 

Engineering Society (BMES) 
Class of 2017 for exceptional 

achievements and experience in 
the field of biomedical 

engineering." It is an incredible 
distinction," Dr. Boland said. 

"We've made great strides since 

starting our biomedical 
engineering programs less than 

10 years ago. We are increasing 
the number of students that go into biomedical 
engineering and work in the field." Dr. Boland is the 
inventor of bioprinting, or live-cell tissue printing, and has 
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been the founder of this field of research. He has received 

more than $5.5 million in research funding for his work 
and is the author of more than 70 publications, including 

three invited reviews and chapters, and has delivered 
more than 25 invited presentations. He has co-founded 

two spinoff companies from his research at UTEP, 
including TeVido Biodevices, LLC, a company that is 

commercializing a bioprinted nipple areola complex for 
breast cancer survivors." Biomedical engineering is one of 

the fastest growing engineering disciplines and is 

recognized as one of the future of engineering," he said. 
"It is a combination of medicine and engineering principles 

to prolong our lives, cure diseases, diagnose and make the 
work of our doctors easier and better." 

Celebration of Department Day  
The department witnessed its first annual Department Day 

celebration on March 29, 2018. The planning and 

preparation for the event began well in advance by the 
organising committee led by Dr. Binata Joddar. The 

program was a first of its kind event in which the primary 
focus was on ‘Biomaterials and their Applicability to Soft 

Tissue Repair’ and the main highlight of the occasion was 
the elevator speech contest for the department’s graduate 

students. The event was officially inaugurated by Dr. 
Devesh Misra who elucidated the importance of 

biomaterials in the world of material science and how it is 

a slowly but steadily emerging field of study with endless 
possibilities and infinite potential, when fully harnessed. 

Dr. Joddar delivered the welcome address to Dr. Amit 
Aurora, the Keynote speaker for the day. Dr. Aurora, who 

is a research scientist at the US ARMY Institute for Surgical 

Research, delivered a talk on his research on biomaterials 
and their applicability as scaffolds for soft tissue repair. 

The talk was very insightful, as it provided details on the 
intricate working of the system that governs biomaterials 

research and was very well received by all present. This 
was followed by a short break for coffee and refreshments 

while each of the different student organizations that were 

currently active under the department was introduced by 
its respective student officers. This was followed by the 
most awaited elevator speech contest with Dr. Aaron 
Waggoner, from the Graduate School, serving as the 

judge. A total of about thirty students gave 5-8-minute 

presentations describing their research work and Dr. 
Waggoner evaluated their talks based on criteria such as 

clarity, content and fluency. The winners of the contest 
were announced by Dr. Waggoner with Fabian Alvarez 

Primo, from Dr. Joddar’s lab, emerging first and closely 
followed by a tie up between Arlene Smith and Jay Desai. 

Dr. Misra awarded certificates to all the participants and 
gave the closing remarks about how successful the event 

was and thanked the organizing committee for their 

efforts. The event came to a dazzling finale with a photo 
session of the MMBME family posing with Dr. Aurora and 

Dr. Waggoner. The event was made possible with the help 
of the following students - Ivan Montez-Ramirez, 

Yashwanth Injeti, Venkata Vignesh Natarajan, Israel 
Martinez and Shweta Anilkumar. Please mark your 

calendars for next year, in advance! 

The Annual Banquet: Student and Faculty 

Accomplishments 
In keeping with the tradition of more than 25 years, the 
department recognized the outstanding contributions of 

undergraduate and graduate students at the annual 
banquet held on May 3, 2018 for excellence in professional 

activities. The annual banquet captures the spirit of 
excellence that we aspire to deliver each year. It also 

symbolizes something much bigger. It embodies the spirit 

of enthusiasm of our students and faculty. 
 Undergraduate senior Rebecca Romero received the 

“Carolina Munoz Memorial Award” for scholarship, 

service to the profession, department, and student 
engineering organizations. 

 Ivan Montes Ramirez received the “Henry P. and 

Margaret F. Ehrlinger Memorial Award” for 
excellence in professional activities. 

 Ph.D. Student Yashwanth Injeti received the “Ray W. 

Guard Memorial Award” for outstanding academic 
achievement including research. 

 Graduate student Yongteng Dong received the “John 

R. Serrano Memorial Copper Research Award” for 
copper research.  

 Bing Yu, Yashwanth Injeti, Shweta Anil Kumar, 
Sandra Beltran, Aleli Campbell, Isaac Deaguero 
and Gilberto Siquieros received the “Graduate 

Research Award”. 

In 2015, the department presented its 

first ever Teaching and Research 

Outstanding Faculty Award at the 
annual department banquet. Steve 

Stafford was the first recipient. This 
year, Dr. Peter Kim was recognized for 

outstanding instruction, research and 
scholarship, service to the department 

and community. 

Bing Yu received Graduate 
School Three Minute Thesis 

Award. 

Peter Kim received 

the 2018 Outstanding 

Faculty Award at the 

annual banquet 
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Grain boundary migration (indicated with arrows) in 

superplastic microalloyed steel. 

 

Dr. S.K. Varma continues to strengthen Alpha Sigma Mu 

society and motivate students to acquire the best possible 
hands-on experience. While Dr. Steve Stafford is 

engaged in the mission of examining many key pieces of 
debris from the remnants of Columbia obtained in the field 

after disaster. The research is being applied to future 
NASA and commercial space flight materials assurance. 

Institute for Metals Research/Chinese Academy 
of Sciences Honors Professor Devesh Misra 

through Lee Hsun Lecture Award 
Professor Devesh Misra, was the recipient of the 2017 Lee 
Hsun Lecture Award instituted by the Institute of Metals 

Research, Chinese Academy of Sciences. Lee Hsun 
Lecture Award honors outstanding international scientists 

who have made significant impact and made great 
contributions to the field of materials science and 

engineering both at home and abroad. It aims at 

continuously and regularly encouraging scientists with 
great influence on materials science and engineering to 

visit the Institute for Metals Research of Chinese Academy 
of Sciences to accomplish academic communication and 

cooperation and promote the establishment of new 
subject areas. 

NSF-MRI Grant Supports Research on 
Bioprinting 
In the 2017 MRI cycle, a multidisciplinary team led by Dr. 

Binata Joddar succeeded in securing acquisition of an RX1 
Bioprinting Platform, Lab-on-a-PrinterTM that uses 

microfluidic technology, that will reside in the 
department’s biofabrication core facility. One specific use 

will be processing of novel biomaterials/composites for 
tissue-on-a-chip studies. The acquisition of an RX1 

Bioprinting Platform, Lab-on-a-PrinterTM will enable both 

departmental faculty and colleagues from other scientific 
disciplines to address critical questions in their field. The 

acquisition will strengthen existing research programs and 
impact projects, such as vascularization, neural 

development and circuit formation, developmental biology, 
and application of 2D/advanced materials for tissue-on-a-

chip studies, and mechanical characterization of 
biofabricated constructs. In addition to directly enhancing 

faculty productivity, the RX1 Bioprinting Platform will play 

a significant role in training and educational opportunities 
for undergraduate and graduate students. The technology 

and hands-on use of this printer will be incorporated into 
existing or new courses with laboratory component, 

exposing students annually to this technology. 3D 
bioprinting of novel biomaterials will lead to the 

development of fundamental science and technology 
whose use could potentially eliminate the problem of 

organ scarcity and help decrease both the number of 

people on the organ recipient list and the number of 
donors needed. 3D printing of novel energy materials 

could lead to improvement of design of devices for 
enhanced dielectric energy storage and energy harvesting. 

NSF Continues to Support Research on Phase 

Reversion-induced Nanocrystalline alloys for 
Third Time in a Row 

In recent years, Devesh Misra’s group has pioneered the 
phase reversion concept to obtain high strength-high 

ductility combination in nanograined (NG) austenitic alloys. 
The innovative concept involves severe cold deformation 

(~60-80%) of metastable (FCC) austenite (γ) to strain-

induced body-centered cubic (BCC) martensite (α’). Upon 
annealing at low temperature for short duration, 

martensite transforms back to austenite via a diffusional-
reversion mechanism, without affecting the texture.  

 

 

 

 

 

 

 

 

 

 
 

 
Motivated by the success of the approach, the 

innovative concept was extended to microalloyed steels to 

obtain NG structure that was characterized by low 
temperature superplasticity. The experimental reports on 

superplasticity at low temperatures (<0.5Tm) are rare, and 
this is particularly true with low carbon microalloyed steels. 

Grain boundary migration occurred during plastic 
deformation, an attribute of grain boundary sliding 

associated with superplasticity, a significant finding in 
microalloyed steels. 

 

The approach is considered suitable to fabricate 

ultrafine-grained stainless steel medical devices. 

Post-doctoral Researcher Develops Low Lattice 

Misfit Concept for Strengthening Metals 

Dr. Kun Li, post-doctoral researcher has developed the 

concept of low lattice misfit to obtain high density of 
nanoscale precipitates. The primary advantages of low 
lattice misfit concept are: (a) low lattice misfit decreases 
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the nucleation barrier for 

precipitation, thus stabilizing 
nanoscale precipitates with an 

extremely high number density; (b) 
low lattice misfit precipitates have 

high anti-phase boundary energy 
with the matrix, so it takes extra 

energy to deform and strengthen 
alloys without sacrificing ductility; (c) 

the cutting stress is high for 

dislocations to cut through the coherent low lattice misfit 
precipitates with the matrix; (d) low lattice misfit 

minimizes elastic misfit strain around the particles, which 
does not contribute much to dislocation interaction, but is 

generally required for strength increase.  
Based on this concept, an excellent trade-off with 

“ultrahigh strength-high toughness” combination was 

successfully achieved in 19Ni3Mo1.5Ti maraging steel with 
ultimate strength of ~1858 MPa and static toughness of 

~110 MJ·m-3. Maraging steel had extremely high density 
(2.3×1024 m-3) of nanoscale precipitates with minimum 

lattice misfit of less than 1% at the solutionization 
temperature of 820 oC. Two kinds of nanoscale 

precipitates, namely, η-Ni3(Ti,Mo) and B2-Ni(Mo,Fe) 
contributed to ultrahigh strength. The size of nanoscale 

precipitates governed the movement of dislocations, 

cutting versus by-passing, which led to kinks and jogs 
because of the interactive ability of edge and screw 

dislocations. Low lattice misfit precipitates interacted with 
dislocations leaving stacking fault ribbons within 

precipitates with large long range of back stress to 
produce a high strain-hardening response for the 

maraging steel.  

The research indicated that the nanoscale size and 
low lattice misfit of precipitates were the underlying 
reasons for the high-performance of maraging steel. The 
combination of high-density of nanoscale precipitates and 

low lattice misfit is envisaged to facilitate the futuristic 

design and development of next generation of structural 
alloys. 

Professor Emeritus Larry Murr Continues to Lead 
A Team of Researchers at UTEP 

Dr. Larry Murr is focusing on 
developing novel applications of 

electron beam melting such as 

grain boundary and 
microstructure engineering. 

Professor Murr is also 
participating with the TXL Group, 

El Paso SBIR program involving 
efforts to explosively consolidate 

amorphous metals. He also 
continues to be Editor-in-Chief of 

the Journal of Materials Science & Technology, and 

Associate Editor of Journal of Materials Research & 
Technology. Professor Murr co-edited a Special Issue: 

Advances in Metallic Biomaterials published in Science 
China Materials, April, 2018. He is the author of an 

extensive review article , “A Metallographic Review of 3D 
Printing/Additive Manufacturing of Metal and Alloy 

Products and Components”, published in the March, 2018 
issue of Metallography, Microstructure, and Analysis. 

Professor Murr continues to collaborate with Dr. Misra 

and his students and post-doctoral fellows in applying 
transmission electron microscopy analysis to additively 

manufactured metals and alloys, and also continues to 
collaborate with colleagues at the Institute of Metals 

Research in Shenyang, China involving the development 
and clinical testing of bone-like metal implants.  

Professor Larry Murr lives in Mesa, Arizona where he 
continues to be involved with the Arizona Technology 

Innovation Group as a member of the technical staff, 

pursuing the development of metal and alloy direct droplet 
deposition for next generation 3D printing. 

Research Experience for Undergraduates 
Provides a Dynamic Hands-on Experience 
Ivan Montes, an undergraduate student, was always 

anxious to know as to what aspects of a material govern 
their properties and performance. This interest inspired 

him to pursue a degree in Metallurgical and Materials 
Engineering. A strong believer in a well-rounded education, 

Ivan developed a special interest in biomaterials. He 
started at UTEP in 2016 and thought about integrating 

materials engineering with biomedical sciences. This 
motivated him to start conducting research in the 

Biomaterials Laboratory of the department. 

Alongside his mentor, Dr. Krishna Nune, Ivan is 
working to understand the effect of different implant 

materials on cellular processes. “Understanding osteoblast 
cell response to different metallic interfaces is crucial in 

the medical implant and prosthetic industry “, explains 
Ivan. “What we are doing here is, determining the most 

efficient alloy surface for the application in question” 
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through the analysis of a series of quantitative and 

qualitative experiments involving biocompatibility, 
osteointegration, surface properties (topography, energy, 

and wettability), cell-material interactions, intercellular 
communication, and mechanical properties of implants. 

Ivan plans to continue his research until he graduates 
next year, and then commence his graduate studies at 

UTEP. Meanwhile, he hopes to discover more about the 
vast field of materials engineering and unveil its many 

applications to engineering solutions in the biomedical 

field. 

Undergraduate Capstone Design Experience 
The metallurgy and materials design class had another 
successful cohort of students complete the yearly design 

challenge. The course serves as a capstone experience for 
undergraduate students in the Metallurgical, Materials and 

Biomedical Engineering Department and is an introduction 

to creative industrial problem solving and the design 
process in materials engineering. This year six student 

design teams were challenged to develop capstone 
projects, the results of which are summarized below.  

 The predictability of spacecraft material behavior 

upon impact at high speeds is paramount to keeping 

mission critical equipment and our astronauts safe. This 

study explored the capability of fused deposition modeling 

(FDM) to manufacture hypervelocity projectile sabots. 

  
SEM images of the 75% in-fill heat-treated impact 
specimens made by fused deposition modeling. 

 The Mandala Sunrise, a sculpture installed at the 

Sun Bowl Drive and Don Haskins Road intersection, is 

reflective of the Bhutanese design influence on campus 

and the diversity represented by the University’s student 

population and geography. Colorful resin fins on the 

sculpture were breaking off; this project team helped 

design a bracket spacer to correct this problem. 

 
Roundabout Mandala Sunrise. Photo provided 
courtesy of Nina Eaton (Ninaeatonphotography.com, 
elpnina@elp.rr.com). 

 Safety toecaps are an essential reinforcement 

part of a steel toe boot as it protects the foot from impact 

or compressive forces. The focus of this project was to 

design a toecap using additive manufacturing which 

maintains the same mechanical properties as those made 

with traditional manufacturing methods. 

    
Toecap design pattern. 

 Two chemical cleaning processes, oxidation 

reaction and reduction reaction, were studied to 

determine the effectiveness of surface oxidation removal 

on copper rod. Copper oxidation is a challenging factor in 

copper rod manufacturing as oxides can negatively affect 

mechanical properties.  

 A novel manufacturing technique for producing 

components with a magnesium alloy (AZ91D) has been 

researched at UTEP. In this study, a comparison between 

the new and old production methods revealed different 

microstructures and mechanical properties of the alloy. 

  
Microstructural comparison of the 3D printed AZ91D 
and for comparison AZ91D wire. Original 
magnification 500X (both). 
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 A focus on the effects of induction hardening of 

cast iron journals used in air-conditioning compressors 

was researched. The microstructure and mechanical 

properties of three different conditional states were 

examined; as cast, induction hardened and induction 

hardened with cryogenic cooling.  

  

Induction hardened boundary (left) and an area away 

from the induction hardening zone (right). Original 
magnification 100X (left) and 1000X (right). 

Cooperative Partnership with Freeport-
McMoRan - Promoting the Application of 
Copper 
Dr. Guikuan Yue has joined hands with our friends in 
Freeport-McMoRan to establish state-of-the-art 

‘Electrochemistry and Extractive Metallurgy Laboratory’, in 
the department. The focus is on research in the field of 

copper hydrometallurgy and electrometallurgy, 

electrochemistry for materials preparation and processing 
in aqueous or non-aqueous electrolyte, solution chemistry 

and thermodynamics in environmental and water 
treatment in mining and metallurgy industry, and 

corrosion. Considering his expertise, the ultimate goal for 
these areas involves improving the existing technology or 

develop novel environmentally benign or energy-saving 
processes, so as to address the problems in the fields of 

metallurgy, energy and environment. 

Dr. Guikuan Yue continues to actively engage with the 
partners in non-ferrous metallurgy industry (especially Cu, 

Au, Mo) in North America. The primary objective is to 
contribute to the economic development of the local El 

Paso region, and adjacent national and international 
regions such as New Mexico, Arizona, Nevada, and 

provide training to students for future career opportunity. 
Dr. Guikuan Yue is interacting on a regular basis with 

Freeport-McMoRan Inc. (FMI), one of the world's leading 

producers of copper concentrate, cathode and 
continuously cast copper rod. FMI is a premier U.S.-based 

natural resources company with headquarters in Phoenix, 
Arizona. FMI is the world’s largest publicly traded copper 

producer, the world’s largest producer of molybdenum, 
and a significant gold producer. FMI’s portfolio of metal 

assets includes the Grasberg minerals district in Indonesia, 
one of the world's largest copper and gold deposits; 

significant mining operations in the Americas, including 

the large-scale Morenci minerals district in North America 
and the Cerro Verde operation in South America.  

Dr. Guikuan Yue organized a one-day field trip with 

senior undergraduate students to Freeport-McMoRan El 
Paso facility. Through the visit to Refinery and Rod Mill, 

students learned the industrial operation in detail to obtain 
a deeper understanding of what they have learned in class. 

Guikuan Yue is continuously interacting with FMI, in 
particular, with alumni, Brad Wesstrom, to understand the 

current issues and address them at UTEP. 

Dr. Guikuan Yue visited the TC Sanchez Facility and 

Central Analytical Service Center in Safford, TC Tucson 
Facility in Arizona. He visited and discussed the mutual 

research interests and goals with senior managements 
(including several UTEP alumni) for future collaboration on 

different aspects of copper research including heap 

leaching, pressure leaching, electrowinning and 
electrorefining, environmental, etc. 

Furthermore, copper has recently attracted significant 
attention in steels from the perspective of strengthening 

steels. Copper is not only cost-effective but is also 
antimicrobial. Nanoscale precipitation of copper plays an 

important role in the design of structural materials with 
superior mechanical properties. Dr. Devesh Misra is 

promoting the usage of copper in the steel industry 

through the development of new understanding on the 
role of copper in steels. Interestingly, the evolution 

sequence of crystal structure of copper precipitates is 
nano-ordered clusters→9RCu→detwinned 9RCu→FCC Cu. 

The maximum contribution to precipitation hardening is 
attributed to nano-ordered clusters. 

Cooperative Agreement with Seokyeong 
University (SKO), South Korea 
The SKU/UTEP program was established in 2012, and 

since then, the number of students graduating through 
this program has almost tripled. The program originally 

started exclusively with SKU students to allow SKU 

students to earn degree from both SKU and UTEP. Now, 
the program has expanded to provide an opportunity, not 

only to SKU students, but also to any pre-engineering 
students, and especially encouraging Hispanic students to 

apply. Furthermore, the program will now allow students 
to earn dual degree in masters for both College of 
Engineering and School of Pharmacy. This program is 
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Left: Guikuan Yue and senior undergraduates visiting 
Freeport-McMoRan El Paso facility.  Right: Guikuan 
Yue visiting the TC Sanchez Facility in Safford 
(Arizona), and Gabe Bowman, Chief Engineer, is 
introducing the copper column leach facility. 
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being funded by Korea with an amount of $2.5 million and 

along with the UTEP’s matching fund. It will provide some 
financial aid to students in their education fund as well as 

toward their research fund. “The program to allow 
students to earn dual degree in masters is called Center 

for Printable Materials Certification (CPMC) and is 
expected to start in Spring, 2019. Once students 

successfully finish the program, the program will offer 
students a choice of higher education graduate programs 

in MMBME and/or in Pharm.D,” said Ji Hye Kim, who is the 

managing director of this program. “The SKU/UTEP 
program now focuses on furthering student’s education 

that will allow them to gain their masters and PhD degrees 
with the help of this program,” said Dr. Kim who created 

this program. This program will be the new frontier in 
higher education by offering students and international 

students in engineering an exposure to more education 
and job opportunities. 

 

 

Graduating rates of students from the SKU/UTEP 
Program (top) and students graduated from winter 
2017 (bottom) 

UTEP is known for its success in engaging Hispanics 

through academic and research opportunities, which are 

both supportive and enhancing for students. As it is shown 
that learning has no boundaries, education, nowadays, is 

striving to prepare students to become global citizens.  

UTEP-SKU is one successful program that was developed 
strictly for this purpose. UTEP-SKU is a Dual Degree 

Program that UTEP has in conjunction with South Korea’s 
Seokyeong University (SKU) in Seoul. Every August, a 

cohort of South Korean students come to UTEP to be 
taught and, eventually, receive a B.S. degree in 

Metallurgical, Materials, and Biomedical Engineering 
(MMBME) by completing their last three semesters of 

education in El Paso. 

The students from this program are exposed to 
research and lab experience by joining Dr. Peter Kim’s lab, 

which is called the Printing Nano Lab (PNE). The PNE is 
dedicated to the use of 3D printing technology. The 

program advances students’ success and helps students 
thrive. As a result, 3D printing that started off by 

producing small figures has now expanded to printing a 
limitless variety of materials, such as foods, metals, and 

biomaterials. The program ensures enhanced educational 

experiences and to prepare students’ skills in 
communication, creativity, and innovation. 

Printing Nanoengineering Group Explores 
Tailored Approaches to Pharmaceuticals 
and Healthy Foods by 3-D Printing 
Imagine a family member or friend who is debilitated by 
diabetes, obesity, and/or heart disease and whose overall 

health is chronically deteriorating. Doctors prescribe a 
combination of medications at various doses, attempting 

to find the right balance for effective treatment of this 
individual.  Then, at home, this patient must manage their 

food choices and quantities to achieve a desirable level of 

wellness. 
Dr. Peter Kim is conducting research on 3-D printing 

approaches to precisely design tailored pharmaceuticals 
and edible foods for addressing these types of challenges.  

But he could not achieve his goals alone.  Thus, he 
embarked on a close collaboration with Dr. Jongwha 

Chang, of Pharmacy, and together, these researchers 
have been making important progress.  In January 2018 

they formalized their collaboration through the new Center 

for Advanced Food Printing and Pharmacy Training (CAFÉ-
PPT), housed in the School of Pharmacy.  The mission of 

CAFÉ-PPT is to advance wellness by designing medicines, 
drug delivery systems, and foods tailored to an individual’s 

physiological chemistry – i.e., personalized wellness. 
Researchers will use 3-D printing technology to create 

edible food products and design new drug delivery 
systems that control when and how much of a drug is 

delivered to the body. The CAFÉ-PPT also will engage 

pharmacy students in hands-on learning opportunities. 
In the CAFÉ-PPT, Jonghyun Lee, an undergraduate 

from the department’s dual bachelor's degree program 
between UTEP and South Korea's Seokyeong University, 

is working with students from engineering's Printing Nano 
Engineering (PNE) Lab to build 200 3-D printers. They are 
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using technology Dr. Peter Kim, designed as part of the 

cooperative agreement with Seokyeong University. 
Dr. Peter Kim expanded the printing nanoengineering 

program (PNE) in 2016 with a grant he received from the 
National Research Council of Science and Technology, 

Korea. Since then, UTEP PNE researchers and students 
have been working with 3-D printing technology and 

biotechnology to 3-D print biomaterials.  

PNE students learned how to design and modify 3-D 

printers, including a food printer that can print high 
viscosity material, such as pizza dough, explained Diana 

Cho, a research assistant in the PNE lab. 

The CAFÉ-PPT will use the technology to conduct 
research on printing customized food for people with 

chronic diseases, such as diabetes, or for people with food 
allergies or food sensitivities. 

"We have developed our own strategy and our own 
technology to 3-D print our own materials," Cho said. "And 

we have invested so much time to make it applicable for 
everyday use like to 3-D print foods using healthy 

ingredients. This is very good because you can customize 

everything. For pharmacy, you can customize it to print 
medications in different flavors and sizes." 

Foundry of the Future: Furthering a Legacy 
through Additive Manufacturing – David 
Roberson takes a Lead 

The University of Texas at El Paso was established by 
the Texas legislature as the State School of Mines and 

Metallurgy in 1914.  The first degree offered by this 
institution was Engineer of Mines.  As we continue through 

the 21st century, we are trying to preserve the legacy of 
metals processing. Efforts carried out at Oak Ridge 
National Laboratory (ORNL) and the ensuing collaboration 
with custom vehicle company, Local Motors, to begin the 

proliferation of 3D-printed car microfactories demonstrate 

the ability of additive manufacturing (AM) to disrupt a 
legacy manufacturing process; in this case, automobile 

manufacturing, which has remained largely unchanged 
since the implementation of the assembly line in 1913.  

Here, we seek to disrupt the ancient methods of metal 
casting that have remained largely unchanged for 

centuries.  It is believed the earliest sand casting was 

created in China in 645 B.C.  Even in this age of high-

technology, metal casting remains an important 
manufacturing process. There is no other way to fabricate 

large-scale metal objects, and according to AFS if you are 

in a building, you are typically no more than ten feet from 
an object that has been made via metal casting.  

Dr. David Roberson and his student friends have 
already demonstrated the capability to profoundly impact 

the sand casting process through the creation of a new 
matchplate to be used in the manufacture of ornamental 

picks and shovels that adorn plaques given to graduates 
of the MMBME program at the undergraduate, graduate 

and Ph.D. Level.  The original matchplate had deteriorated 

over years of use. A new design was created using CAD 
software, and components for a new matchplate were 3D 

printed using a low-cost 3D printer and then hand 
assembled. Four casting sessions were held during the Fall 

2017 Semester, and 17 picks and shovels were fabricated 
for the student plaques. Several unexpected results 

manifested due to the increased activity in the foundry: 
(1) interest in metal casting among the students of the 

MMBME department; (2) increased participation by the 

diverse demographic of the MMBME department; and (3) 
renewed pride in the metals industry legacy that founded 

the University of Texas at El Paso. The efforts of the Fall 
2017 semester are depicted below.  
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Printing Nanoengineering Lab’s future plan of 3D printing of food. 
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The momentum started in Fall of 2017 has been 

strengthened by holding casting sessions at least twice per 
month.  These sessions have become more and more 

profound as attendance has steadily increased and they 
have become integral to the culture of the MMBME student 

population. Additionally, students from other departments 

have begun to participate. We have expanded our digital 

manufacturing efforts to include other additive 
manufacturing technologies in the mold making process, 

namely stereolithography and we have also explored the 
integration of investment casting into the casting sessions.  

A new matchplate to commemorate TCM Day was 

recently manufactured, but this time using 
stereolithography to create the ornamental components of 
the mold. For the riser assembly, a low cost desktop grade 
material extrusion 3D printer was used. 

Whilst the current effort has been successful at 

reinvigorating interest in metal casting at UTEP, the 
components manufactured have been ornamental in 

nature.  There is an opportunity to expand the metal 
casting capability and overall quality of the student 

experience at UTEP. 

Particular to sand casting, a binder jet 3D printing 

system capable of sand molds would enable the metal 
casting of more complex objects that could not be 

manufactured through traditional means. There are 
several metal casting operations in Juarez, Mexico that 

could benefit greatly from advanced manufacturing. There 

are also potential collaborators in Phoenix, AZ that serve 
both the sporting good and aerospace industry. 

In terms of educational activities, Dr. David Roberson 
is currently working to develop a digital manufacturing-
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assisted casting course that could either be a 

wintermester course or an elective in a regular semester. 
The curriculum will be composed of information available 

through the American Foundry Society, America Makes 
and Dr. Roberson’s own experiences fabricating molds for 

metal casting.  
The above are short term goals we hope to reach in 

the next two years. Long term goals include the 
acquisition of automated investment casting slurry 

machines, integration of the big area additive 

manufacturing (BAAM) system for large scale investment 
casting and hybrid manufacturing, and the development 

of industry partnerships for funded research and 
educational activities.  

Titanium Alloy Porous Implants and Trials 
The data suggests that metal orthopedic joint replacement 

(hip or knee joints) and bone plate surgeries now number 
in the millions worldwide annually, with knee joint 

replacement surgeries in the US alone numbering more 
than 300,000 annually. Most hip and knee implants are 

fabricated from wrought or cast bar stock by CNC, CAD-
driven machining, or powder metallurgy (PM) production 

methodologies: including HIP and powder injection 

molding of near-net-shape components. Most of these 
millions of joint replacements, bone plates, etc. are 

generic, mass-produced components which do not work 
well with patients having an abnormal or unusual anatomy. 

In these situations, custom-designed implant components 
are preferred or required. This is also particularly true for 

cranioplasty especially where component to be fabricated 

to follow the overall skull curvature. A further challenge in 
implant component fabrication is the necessity to 

manufacture complex shapes, including thin-walled 
sections, where cutting operations can take a long time 

owing to significant material removal; up to 80% of bar 
stock from which knee implants are fabricated is 

converted to metal chips or scrap material.  
In this context, additive manufacturing (AM) utilizing 

laser or electron beam melting reduces the need for 

tooling such as molds and jigs, although AM can fabricate 

more optimized and complex patterns than metal and 

alloy casting; especially applicable in automotive, 
aerospace, electronic and medical/biomedical (including 

dental) product manufacturing. Complex monolithic 
geometries involving little or no joining operations 

accommodating rapid design changes enable flexible 
production and mass customization strategies using AM 

technologies involving laser and electron beam processing 
of pre-alloyed powder beds by incremental (layer) 

manufacturing. 

Dr. Devesh Misra’s group together with Dr. Larry Murr 
and Dr. Krishna Nune is collaborating with the Institute of 

Metal Research, Chinese Academy of Sciences and 
Department of Orthopedics, Xijing Hospital, Fourth 

Military Medical University, Xi'an, China to evaluate the 
performance of titanium alloy structures with different unit 

cells in terms of impact loading, fatigue, and biological 
functions. 

A variety of open-cellular titanium alloy (Ti-6Al-4V) 

implants, both reticular mesh and foam structures were 
successfully fabricated using electron beam melting (EBM). 

These structures allow for the elimination of stress 
shielding by adjusting the porosity (or density) to produce 

an elastic modulus (or stiffness) to match that of both soft 
(trabecular) and hard (cortical) bone. Three-dimensional 

porous structures had the added benefits of promoting 
cell-cell contact, cell-matrix interactions, and the 

possibility of obtaining an efficient blood vessel ingrowth 

and enhanced oxygen, nutrient and waste flow. They were 
made bioactive via micro-arc oxidation (referred as plasma 

electrolytic oxidation) to form a thin layer of bioactive 
titania on the surface and through the growth of titania 

nanotubes via an electrochemical process. An outcome of 
the study addressed the challenges associated with the 

treatment of segmental bone defects and bone-
remodeling and provided a foundation for practical 

application of bioactive 3D printed interconnected porous 

architecture.  

Animal (sheep) and human trials for electron beam 

melted (EBM)-fabricated, and patient-specific titanium-
alloy implants are being conducted. The results, while 
preliminary, support the concept and development of 
successful, porous, engineered “living” implants. To our 
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3D bioactive mesh structure and expression of 
fibronectin protein (green) and distribution of 
osteoblasts (blue). 
 

 

 
Stereolithography was used to create a 
matchplate with higher fidelity features. 
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understanding, human trials of other manufactured 

orthopedic appliances have been performed by the U.S. 
Army Medical Center. 

Illustrated here is the surgical planning and results for 
a customized Ti-6Al-4V pelvic tumor and acetabulum 

reconstruction and prosthesis design by EBM fabrication 
for a 35-year old male. The prosthesis was designed to 

eliminate stress shielding and optimize bone cell ingrowth 
using an open-cellular structure. 

On the left is the illustration of (A) reconstructed 3D 
pelvic tumor model, (B) the virtual model of 
acetabular prosthesis, simulated resection in a safe 
margin and prosthesis reconstruction with fastening 
screws, (C) anterior of the custom-made Ti-alloy 
acetabular prosthesis by EBM, (D) the superior aspect 
of the prosthesis, (E) implantation and fixation of the 
prosthesis aided by computer-aided navigation 
system, (F) X-ray film showing good alignment after 
18 months postoperatively. 
 

(Courtesy of X. K. Li and Z. Guo, Department of 
Orthopedics, Xijing Hospital, Fourth Military Medical 

University, Xi'an, China) 
(Reference: S. J. Li, X. K. Li, W. T. Hou, K. C. Nune, R. D. 

K. Misra, V. L. Correa-Rodriguez, Z. Guo, Y. L. Hao, R. 

Yang, and L. E. Murr, Fabrication of open-cellular (porous) 
titanium alloy implants:  osseointegration, vascularization 

and preliminary human trials, Special Issue, Advances in 
Metallic Biomaterials, China Science Materials 61, 525-536 

(2018). 
GO MINERS! 

------------------------------------------------------------------------------------------------------------------------------------------------ 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
The students and faculty are engaged in cutting edge original and interdisciplinary research. While 
pursuing research, students become competent in logical thinking and acquire experience and skills in 
using advanced scientific instrumentation. They become trained in a manner such that they can keep their 
career options open and have the ability to switch career tracks at the beginning of and throughout their 
professional lives. 
------------------------------------------------------------------------------------------------------------------------------------------------ 
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Cover image: stacking faults in nanocrystalline stainless steel (left) and vinculin focal adhesion contact sites in 

pre-osteoblast cells grain on nanocrystalline stainless steel (right). 
------------------------------------------------------------------------------------------------------------------------------------------------ 

For further information, please contact: 
Professor Devesh Misra, Chair, Department of Metallurgical, Materials and Biomedical Engineering, Engineering 
Building, Room M-201, 500 West University Avenue, El Paso, TX 79968-0521 
Tel: (915) 747-8679; Fax: (915) 747-8036, Email: dmisra2@utep.edu 
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