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RESEARCH HIGHLIGHTS

Professor TARIQ KHRAISHI has been involved with Sandia 

National Laboratories (SNL) on two diff erent research 

projects. One of them is on experimental testing on 

Hiperco, a magnetic metallic material. Fatigue testing 

under diff erent frequencies was performed along with 

tensile and indentation testing. Also, scanning electron 

microscopy was performed on the fractured specimen 

surface. The second project involves dislocation dynamics 

simulations. He recently gave a presentation titled 

“Dislocations and Plasticity: A Primer” for SNL scientists/

technical staff  members. His research group is developing 

additional capabilities to enable proper eff ects of physical 

boundary conditions on crystal plasticity.

**

Professor NATHAN JACKSON’s team is working on 

developing multifunctional piezoelectric thin fi lms for 

MEMS applications. His group is currently focused on 

developing 1) novel non-linear dynamic vibration energy 

harvesters, 2) development of MEMS aerosol generators or 

atomizers, 3) high Q-factor acoustic resonators, 4) fl exible/

stretchable piezoelectrics for tactile sensors, and 5) high 

intensity ultrasound transducers. The applications are 

focused on developing next generation IoT components 

as well as developing BioMEMS to diagnose or treat 

disorders and to improve quality of life. He is currently 

developing novel non-linear dynamic methods to increase 

the bandwidth of vibration energy harvesting devices at 

the MEMS scale.

**
The so-called supercritical fl uids may behave like both 

gases and liquids when very high pressures are reached. 

Seemingly exotic, supercritical fl uids are actually all around 

us already, in diesel engines, rocket engines, and many 

power plants. “Supercritical fl uids defy our everyday 

experience, blending seamlessly between liquid and 

gaseous states,” says Assistant Professor DANIEL BANUTI. 

Using supercomputers, he develops models for the 

simulation of these kinds of fl ows. “It’s really fascinating, 

on the one hand there is still so much to learn about the 

fundamental fl uid physics, on the other hand our results 

are directly applicable for practical engineering in rocket 

engines or carbon-neutral power generation.”
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Five professors from the Department of Mechanical Engi-

neering gave presentations on March 5 at the New Mexico 

Research Spotlight Forum – Engineering Mechanics and 

Dynamics. The purpose of the forums is to provide an 

overview of research and needs on specifi c topics to foster 

collaboration between Sandia National Laboratories and its 

academic alliance schools including UNM.

At each forum, Sandia researchers provide an overview 

of the topic, then faculty working in the area give brief 

presentations on the research they are doing in the area. 

Each forum concludes with a networking event where 

researchers can learn more about each other’s work and 

discuss collaborations.

The fi ve presenters from our department and their 

presentation titles are:

• Sakineh Chabi – Engineering multifunctional materials

• Nathan Jackson – PiezoMEMS resonators

• Svetlana Poroseva – Modeling and simulation of 

complex fl ows and systems

• Yu-Lin Shen – Micromechanics of deformation and 

damage

• Peter Vorobieff  – High-speed compressible 

hydrodynamics and multiphase fl ow studies

New Mexico Research Spotlight Forum 
highlights engineering mechanics, dynamics

The Department of Mechanical Engineering was a partner 

and host for the 2019 Sandia National Laboratories’ 

Nonlinear Mechanics and Dynamics (NOMAD) Summer 

Research Institute. The summer program, which brings 

together about 20 graduate students and 30 research 

mentors from around the world, including Sandia and 

UNM, was held June 17-August 1, at UNM Mechanical 

Engineering Building. The program seeks to tackle 

research challenges in the fi eld on nonlinear mechanics 

and dynamics. Tariq Khraishi, professor of mechanical 

engineering, was the UNM lead in this program.

This year’s project list included:

• Mechanics of bolt loosening under dynamic loads

• Investigation of electrical contact chatter in pin-

receptacle contacts

• Force reconstruction at mechanical interfaces

• Modeling and experimental validation of a pylon 

subassembly mockup with multiple nonlinearities

• Development of reactive potentials for molecular 

dynamic simulations

• Indentation of heterogeneous materials: Factors 

aff ecting the indentation results and a comparison to 

bulk material testing

• Validation of puncture simulations with various probe 

geometries

UNM, Sandia partner for NOMAD summer program
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On a sweltering mid-July morning, Arturo Sanchez is 

hanging out by a fan. But the fan was not there to keep 

him cool. Instead, it was being used as a learning device 

to simulate wind and record the resulting voltage onto a 

spreadsheet. 

Sanchez, a mechanical engineering student at The 

University of New Mexico who transitioned into 

the program from Central New Mexico Community 

College (CNM), is one of the students taking part in 

supplemental funding of 

a parent National Science 

Foundation STEP project 

called “STEPs in the Right 

Direction: Transforming 

Engineering/Computer 

Science Education at The 

University of New Mexico.”

The goal of the STEP 

supplemental funding, 

called STEPS, is to 

encourage community college students to make the jump 

to pursue four-year engineering and computer science 

degrees. This is done through offering students eight-

week paid internships at companies or projects where they 

work with other students and under the supervision and 

direction of a faculty member.

The STEP program started in 2011. STEP stands for STEM 

Talent Expansion Program. It was funded at the School 

of Engineering for $2 million to improve retention and 

graduation rates in the School’s programs. The key to the 

parent project, and its supplemental funding, is to show 

budding engineers what engineers actually do in practice 

— using internships and real-world projects — in the hopes 

that they will stay in the field.

Research Lecturer III in the department of mechanical 

engineering Ahmed Ali Hasan, who spent 27 years at 

Sandia National Laboratories in R&D, has been teaching 

a mechanical engineering course (ME150) related to the 

STEP project. He said that he has been able to bring his 

vast experience into the classroom. “The students have a 

better understanding of an engineering degree, learning 

the philosophy of engineering and how to approach a 

problem,” he said. “That benefits them in the classroom, 

but also in everything from home to politics.”

He said the majority of community college students in the 

STEPS project have decided 

to go into engineering after 

completing the internship. “It’s 

been helpful in building a bridge 

from a two-year degree to a 

four-year degree.”

Among the projects and 

technologies the ME150 students 

have worked on are CNC 

machines to produce prototypes 

for customers, 3D printers, 

robotic arms, automation equipment and smart sensors.

The project targets those interested in pursuing STEM 

degrees, but who may not often have a strong idea of 

what an engineering program looks like or how to use the 

engineering principles in real life. “Teaching students in a 

hands-on way is more effective,” said Hasan. “They make 

mistakes and find the information on their own. That’s how 

we create scientists and those with critical-thinking skills.”

The NSF STEPS project ends Sept. 30, but it’s had a great 

impact, said the director of the project. “The vast majority 

of the two-year institute students who participated in 

STEPS have kept their interest in pursuing an engineering 

career, which is the original goal of the funded project,” 

said Tariq Khraishi, principal investigator on this grant and 

the previous parent grant since 2011, and a professor of 

mechanical engineering.

NSF program helps students transition to UNM
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For two decades, The 

University of New 

Mexico’s Formula 

Society of Automotive 

Engineers team has been 

designing, building and 

racing a Formula-style 

car for competition in 

an international contest. 

Students spend an 

intense year working on 

the machine, applying 

their classroom knowledge to the real world.

The team results over the years have varied, with the team 

placing as high as No. 5 in the U.S. and 18th in the world. 

Although winning is important, director and mechanical 

engineering professor John Russell says it’s never been just 

about the outcome, but about what students learn from 

this real-world engineering lab.

The 2019 team competed in Lincoln, Neb., in June, placing 

No. 24 out of 80 teams. Russell said the overall result 

— although not the program’s best result historically — 

was admirable, considering the caliber of teams and the 

difficulty of competition. “It’s a very difficult competition, 

and the judging can be very harsh,” Russell said. “On top of 

that, it rained, complete with lightning and thunderstorms. 

That changed the way the car performed. We hadn’t 

practiced under those conditions.”

Even if the weather wasn’t one of them, there were some 

bright spots. The team finished the endurance race, 

which many teams do not finish, and not finishing that 

competition severely impacts the final score (endurance is 

37% of the final score). The team won first place for their 

technical drawings, which are evaluated on how accurately 

the drawings depict the design of the car. UNM’s team 

also placed seventh in 

fuel economy and ninth 

in acceleration. This year 

was also the first time 

the car had an electric 

throttle, a feat that 

few cars at the Lincoln 

competition achieved. 

And the continuing quest 

to put the car on a diet 

was successful, with the 

car weighing 50 pounds 

less than last year at 455 pounds. “That is a major step 

forward, and we would like to get it down even more,” 

Russell said.

Although hindsight is 20/20, and the team can identify 

places that they could have improved, the program is 

looking straight toward the year 2020, when it is expected 

that the program will have a new home, in the basement 

of the remodeled Farris Engineering Center. In 2018, a $1.5 

million gift from the estate of Dana C. Wood, a School of 

Engineering alumnus, was made to benefit FSAE. From the 

gift, a 7,000-square-foot space in the basement of Farris 

Engineering Center will be dedicated to the program, 

along with some updated equipment. 

Although the space won’t be ready for use by the 

incoming 2020 team, construction is anticipated to begin 

in fall 2019, with completion in the next year, Russell 

said. Even though the Lincoln competition is barely behind 

them, the 2020 team, which worked alongside the 2019 

team, is already hard at work and feeling optimistic about 

next year’s contest.

In addition to the combustion engine car, the program is 

also building an all-electric car, which they hope to have a 

working prototype of next year.

FSAE places in top 25, has eyes to future
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The University of New Mexico’s Lobo Launch rocket team 

placed No. 5 overall and No. 3 in its height class out of 

120 teams from 14 countries in the June 18-22 Spaceport 

America Cup near Las Cruces, NM.

Fernando “Doc” Aguilar, a longtime Air Force engineer who 

worked as a launch controller on rocket launches at Cape 

Canaveral, has been directing the rocket program the last 

few years. The team launched the first rocket in 2017, then 

decided to take things in a different direction for the 2019 

launch.

He said making the rocket smaller and more standardized 

helped the team greatly. He said that even though the 

rocket went 600 feet higher than the 10,000-foot target, 

it performed well and landed with barely a scratch the first 

time in competition.

UNM’s team launched first, which Aguilar said was his 

doing.

“That was the old launch controller in me knowing that the 

longer you wait to launch, the more that can go wrong,” he 

said. “A lot of teams don’t get to launch at all.”

The build process for the 2019 rocket was fairly smooth, 

but there are always bumps. He said in testing, the rocket 

overshot its 10,000-foot target by considerable amounts. 

Deciding that adding weight wasn’t an option without 

sacrificing stability, the team decided to add a fifth fin to 

increase drag.

Aguilar said the Lobo Launch team will begin designing the 

2020 rocket in the fall, likely using much of the design from 

the 2019 rocket to compete in the 2020 Spaceport America 

Cup.

Last year, students also started construction on a much 

larger rocket — about 50 feet tall — which students still 

hope to finish and launch for testing and training purposes 

in the fall.

Lobo Launch team debuts at Spaceport 
America Cup, places No. 5 overall
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Solar Splash places No. 4 in nation
The University of New Mexico’s Solar Splash team finished 

in fourth place overall in the national Solar Splash contest 

in Springfield, Ohio, in addition to winning other awards.

Solar Splash was held June 11-15, with 17 solar-powered 

boat teams from around the world submitting entries into 

the competition.

UNM’s team earned third place in the solar slalom event 

and also won the Teamwork Award for best coordinated 

group effort.

The team was led by faculty 

advisors Peter Vorobieff, 

professor of mechanical 

engineering, and Jane Lehr, 

professor of electrical and 

computer engineering.

Vorobieff said that he 

was pleased overall with 

the team’s performance. 

Even though the goal 

was to place in the top three teams, he said that UNM 

landed in fourth place, not because of any problems 

with UNM’s boat performance but because of the high-

quality competition, including an unexpectedly strong 

performance from Stevens Institute of Technology, which 

took the No. 3 spot this year.

He said that the team intended to experiment with a new 

hull that was made of wood and student-designed (the 

current hull was purchased from Gheenoe and heavily 

modified). The team actually did finish that wooden boat 

but decided that there was not enough time to test it out 

before competition, so they will save that for next year’s 

team.

“We took the conservative approach this year,” Vorobieff 

said. “We’re hoping that the new hull will have a lot less 

drag.”

Instead, this year’s team made incremental improvements 

to the array and the boat, with the goal being to improve 

reliability and making the boat lighter.

For the third year in a row, the team used solar cells from 

Albuquerque-based SolAero Technologies, which Vorobieff 

said are the highest-quality space-grade cells and unique 

among other competitors. 

“Nobody has anything close 

to our solar cells,” Vorobieff 

said.

In 2017 and 2018, UNM’s 

team won best solar display 

using those cells.

He said previously, the team 

had used a water-cooled 

mechanism to regulate 

the temperature of the cells, but a rule change this year 

prevented them from including that feature.

The team will likely need to replace cells for next year’s 

boat and plan to reach out to SolAero again for additional 

solar cells next year. 

In addition, Vorobieff is grateful to all the supporters, 

especially Roger Koerner, David Menicucci and 

ExxonMobil.

He said the eventual goal for Solar Splash would be to 

establish an endowment so that funding the team isn’t 

dependent on raising money year to year.
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ONLINE MASTER’S PROGRAM IN 
SPACE SYSTEMS ENGINEERING 
In the 2018-19 academic year, the Department of 

Mechanical Engineering launched a fully-online master’s 

program in space systems engineering, leading to a master 

of science in mechanical engineering. This program is 

one of the fi rst master’s-level space systems engineering 

programs in the country. The space systems engineering 

concentration was developed to proivde graduates with 

the advanced skills to further their career in the aerospace 

industry. All couses for the space systems engineering 

program are off ered in an eight-week format. For program 

details, visit http://mespaceonline.unm.edu

ME DESIGN 1 OFFERED FOR 
HIGH SCHOOL STUDENTS
UNM off ers a great opportunity for high school juniors and 

seniors interested in pursuing an education in mechanical 

engineering to start early with the dual-credit/concurrent 

enrollment course ME 160L. Students can learn how to take 

an engineering design concept in the imagination stage 

and produce an engineering technical drawing. Students 

will learn how to sketch by hand and untilize state-of-the-

art design software, SolidWorks, culminating in a team 

project design, documentation, and fi nal presentation. The 

spring semester off ering is held after school at no cost to 

high school students. 

Learn more at advisement.unm.edu/dual-credit/

DANIEL BANUTI joined the Department of Mechanical 

Engineering as an assistant professor in August 2019. 

He received his master of science in 

mechanical engineering from RWTH 

Aachen University, and his Ph.D. 

in aerospace engineering from the 

University of Stuttgart, Germany. 

After several years as a research 

scientist at the German Aerospace 

Center (DLR) in Göttingen, he joined 

Stanford’s Center for Turbulence Research and later at 

Caltech/Jet Propulsion Laboratory as a post-doctoral 

researcher. His research focus is understanding and 

modeling of real and supercritical fl uids for energy and 

propulsion applications.

GOWTHAM MOHAN joined the Department of Mechanical 

Engineering as an assistant professor in August 2019, 

after being a postdoctoral researcher at the Department 

of Thermal and Fluid Engineering, University of Twente, 

Netherlands. He received his Ph.D. 

from the Australian National University, 

Canberra. He holds a master degree in 

sustainable energy engineering from 

KTH Royal Institute of Technology, 

Stockholm, Sweden. His research areas 

include solar thermal technologies, 

carbon emission mitigation and energy storage.

KAYDRA TOWNSEND joined the ME department in May 

2019 as an administrative assistant II. Kaydra is a UNM alum 

with a bachelor’s degree in interpersonal communication. 

Welcome to the Department of Mechanical Engineering!

Department welcomes new faculty, sta� 

ME off ers alternative ways to earn UNM credits
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The Mechanical Engineering Advisory Council meets 

twice a year to provide critical support and advice to the 

department, as well as assist in identifying resources to 

meet the department’s strategic goals. The current 14 

members of the council (many of whom are ME alums) are:

Cheers to our Mechanical Engineering Advisory Council!

Council members visit the student design team in April.

INSPIRED BY ALL THAT WE’RE DOING?

Mike Dexter (council chair)

Mark Andrews

Tennille Bernard

Mary Brown

Tony Byers

Ken Christensen

Theresa Cordova

Dan Crouch

John Farris

George Friberg

Raven Goswick

Bill Miera

David Rosprim

John S. Thurman

Help us achieve even more by making a gift to our department or one of our programs! Contact Leslie Currie 

at leslie.currie@unmfund.org or give online at engineering.unm.edu/give/me-funds.html to learn about all the 

ways you can support our department. 


