





Stefan Vukajlovic and Kristina Galis participate in Engineering Convergence

Aaron Jackson (PhD MatSE "11) took his FIRST robotics team to the world

championship. He has coached the FRC 3941/Absolute Zero Electricity
team from Havre de Grace, MD, as part of his outreach activities at the
Army Research Laboratory. The team achieved the Rookie All-star award

their first year and the Inspire award their second year. FRC is a high school

robotics competition based on the FIRST principles. This year's team
challenge was to build, in six weeks, a robot that could shoot frisbees and
climb a pyramid. In addition to designing and building a robot, the teams
develop a business plan, marketing plan, and outreach.

Aaron Jackson with his robotics team

Jonathan Naber (BS MatSE '11) was named a Marshall Scholar,

one of the most prestigious scholarships in the nation. Naber plans

to undertake an MSc in Public Health in Developing Countries at the
London School of Hygiene and Tropical Medicine and a second MSc in
Development Management at the London School of Economics and
Political Science. After his studies in England, he envisions forming a
new team and addressing some systemic failings in how amputees
are cared for, as well as work to prevent future amputations.

Former MatSE classmates win social enterprise competition

Kate Jakubas and Kyle Wilcoxen,
both B.S. MatSE ‘06, have a knack for
winning. In 2005, the pair produced
a movie for Engineering Open House
which investigated the science behind
ice skating. Their “Materials Myths"
video was one of thirteen EOH
projects sent to Chicago’s Museum
of Science and Industry for a “Best of
EOH" exhibit.

Eight years later, the duo competed
against each other and won the
top two prizes in the Quinlan Social
Enterprise Competition, which took
place on April 20 at Loyola University.
The competition is an opportunity for
individuals who are interested in devel-
oping and launching social enterprises
around the world to present their
business plans to a panel of judges.
Jakubas won first prize and $5,000 for her new company, Meliora K,
and Wilcoxen won second prize and $3,000 for his business concept,
A Safe Kennel.

Jakubas' company, Meliora K, produces powdered laundry soap
made from familiar and safe ingredients, targeted at consumers that

Kate Jakubas receives $5,000 for Meliora K

care about their health and the environment. The business model is
based on ingredient disclosure beyond what is current best practice

in the consumer products industry. “Laws in the U.S. don't require
companies to tell consumers what is in the household chemicals they
sell" Jakubas said. “Some companies are starting to provide this infor-
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mation due to public pressure.” Each box of Meliora K laundry soap
doesn't just contain a list of the ingredients used but also the actual
recipe, so consumers fully understand what does (and doesn't) go into
the product. “You can make this at home, using our recipe, with items
from any grocery store. WWe want everyone to use better laundry soap,
even if they don't buy it from us.”

Kate Jakubas is a regulatory specialist at SRAM Corporation. She
recently completed her master's degree in Environmental Engineering
at the lllinois Institute of Technology. She plans to launch online sales
of the first product this summer and have it available in local Chicago

continued, page 14
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Social Enterprise Competition, continued

stores shortly thereafter. For more information, please see
www.meliorak.com.

Kyle Wilcoxen, a senior scientist at The Clorox Company,
received his MBA from Loyola University in February. It was
while he was a business student at Loyola that he heard about
the Quinlan Social Enterprise Competition. He used social
media to spread the word and encourage friends to participate.

Wilcoxen's business concept, A Safe Kennel, would offer
veterinary care and pet boarding services in Chicago while
providing job training opportunities for individuals transitioning
from homelessness to self-sufficiency through its partner
organization, A Safe Haven. A Safe Kennel’s organization
would be led by a sta te-certified veterinarian to administer
and oversee all pet care, while other tasks such as cleaning,
grooming, and dog-walking would be handled by highly moti-

vated and professionally trained graduates from A Safe Haven.

A Safe Haven is a foundation in Chicago that “helps people
aspire, transform, and sustain their lives from homelessness
to self-sufficiency with pride and purpose.” A Safe Haven part-

ners with forprofit and non-profit social enterprises to provide gradu-
ates of the program with critical job skills to become self-sufficient.

Thousands of A Safe Haven graduates are now supporting themselves,

Field trips show
MatSE in action

MatSE undergraduates had the chance to step out of the classroom
and onto a plant floor when they visited the Steel Dynamics plant in
Plainsboro, IN, on December 1 and the ExxonMobil Joliet refinery on
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Kyle Wilcoxen's team receives $3,000 for A Safe Kennel

visit www.asafehaven.org.
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Cindy Brya at brya@illinois.edu or (217) 333-8312.

February 15. Field trips are a great way to show students the many
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their families, paying taxes, and contributing to their communities.
For more information on A Safe Haven's mission and social enterprise,

opportunities in Materials Science and Engineering. If your company
would like to offer a field trip to MatSE undergraduates, please contact



In Memoriam

Edward A.Thomas (BS Cer '41) died on January 24, 2013, in Salem, OH. He
was last employed by the Wallace Murray Corporation, where he was plant
manager for the Salem and Marysville divisions of the Eljer Company for many
years. He retired in 1980 as senior ceramic engineering consultant. He had
previously been on the Board of Directors for the old Farmers National Bank
and had been a longtime member of the Salem Golf Club. He served in both
the Army and Air Force and was a lieutenant at the time of his discharge. He
was an avid outdoorsman who enjoyed hunting, fishing, gardening, golfing,
and walking with his Irish Setters. His wife, Ruth, whom he married in 1945,
preceded him in death. He is survived by his son, Peter; daughter, Gayle; and
three grandchildren.

Lawrence Vincent Gagin (BS Cer '42) passed away on March 26, 2013. He
worked 30 years as a manager of research at the Johns Manville and was
widely recognized as one of the world's top glass technology experts. He
retired in 1982. His wife, Marion, preceded him in death. He is survived by his
children, Jean, Paul, Larry, and Jim.

Harold “Hal” Sowman (BS Cer ‘48, MS Cer ‘49, PhD Cer '51) died November
29, 2012. He was a retired corporate scientist who once held the top technical
post at 3M. Before joining 3M, he was with the National Lead Co. and General
Electric Co. He was an innovative leader in the development of new ceramic

and fibrous materials. He directed 3M's development of transparent ceramic
materials sol-gel technology. He received many awards and honors, among

them selection as Fellow of the American Ceramic Society; election to the
Carlton Society, the top honor at 3M for technical achievement; recognition by
the Minnesota Society of Professional Engineers in 1973 for his contributions to
the development of “retrospective identification” materials; and the College of
Engineering Alumni Award for Distinguished Service from the University of lllinois
in 1983. He held twenty patents and was a member of the National Institute of
Ceramic Engineers, Sigma Xi, and Keramos. He is survived by his daughter, Letty,
and son, Dan. He was preceded in death by his wife Gladys “Timmie.”

Stephen “Steve” Stoddard (BS Cer '50) died May 24, 2013. He served in WWWII
under General George Patton and fought in the “Battle of the Bulge.” He received
the Purple Heart, Bronze Star and Combat Infantry badge. He met and wed
Joann Burt, his first wife, in 1949. His first job was with the Coors Porcelain Co.
in Golden, CO. He spent 61 years at Los Alamos National Laboratory (LANL). He
received seven U.S. and international patents and was the author of 35 technical
papers. He served the American Ceramics Society as its President from 1976-77
and received the Society’s Distinguished Life Member award. He was elected
Vice President of the Young Republicans in New Mexico in 1952. He was invited
to join Kiwanis at the same time and was a 61-year member, serving as Club
President and Lieutenant Governor. A member of Trinity-on-the-Hill, he served on
the vestry a number of times. He took great pride in being a Mason and Shriner
for over 60 years. After retirement from the LANL in 1980, he was persuaded

by longtime friend Senator Pete Domenici to run for the State Senate District

23. He was successful in his first attempt and served the people of Los Alamos
and surrounding counties for three consecutive terms, retiring from the Senate
in 1992. He was the principal sponsor of 42 bills. He was appointed by President
Clinton to be one of the first Trustees of the Valles Caldera National Preserve

and served as Vice Chair on that board from 2000-2003. He was preceded in
death by first wife. He is survived by his wife, Barbara; daughters, Dorcas and
Stephanie; stepchildren, Carolyn, Diana, and Stephen; seven grandchildren; and
four great-grandchildren.

Gary Edward Winter (BS Cer '57) died June 22, 2012. He worked for Ford
Motor Company as a ceramic engineer and later began his second career as a
real estate broker in Boyne City, M. He was known for his friendliness and laid-
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back attitude. He was an excellent furniture maker and enjoyed renovating
and reselling homes. In the 90's, he moved to warmer climes in Florida. He
had four sons with his first wife, Joyce, and two daughters with his second
wife, Susie.

Henry “Hank” Obere, Jr. (BS Met '59) passed away on March 10, 2013.
He married Doris Kneer on May 17, 1974; she survives. In 1985, he retired
as a metallurgical engineer from Caterpillar's Mossville facility after thirty
years of service. He was a parishioner at St. Philomena Parish in Peoria, IL.

Doris M. Maroney Krumwiede (MS Cer '60) passed away on April 25, 2013.
She was the beloved wife of John . “Jack” Krumwiede, whom she married
on June 11, 1960; loving mother of Laura K. (James) Hartwell of Maryland,
Lisa M. (Michael) Brown of Maryland, and Linda B. (Ray) Piedt of South
Carolina; and grandmother of Elizabeth, Andrew, Jack, Thomas and Joseph
Brown of Maryland, and Lindsey, Jared and Zachary Piedt of South Carolina.

Norman Howard Hanris (PhD Cer '68) passed away January 7. 2013. He
worked in the high-temperature ceramic lab at McDonnell Douglas labs

in Santa Monica, and at Hughes Raytheon in El Segundo, CA. Products
based on these kinds of materials became available in the early 1970s,
including transducers, actuators, sensors, and coatings used with tele-
scopes and precision optics, and a wide range of electronic devices. He
invented a high-temperature material that would help stabilize telescopes
to prevent distortions. He worked on developing the high-temperature tiles
that cover the underbelly of the space shuttles, thus making it possible for
the ships to re-enter the earth’'s atmosphere without burning up. He was
awarded numerous patents for aerogels and porous tiles with microwave
and broadband radiation-absorbing properties, infrared windows and
domes, and methods of bonding polymeric parts without adhesives. He
was a past president of the National Institute of Ceramic Engineers (NICE)
and was elected to the honor of Fellow. He was past president of the
Southern California branch of the American Ceramic Society. He created,
wrote courses, and taught classes for the Ceramic Correspondence
Institute (CCI) to train and educate students on how to manage a high-
temperature ceramic lab. He is survived by his wife of 41 years, Cynthia,
and his son, Howard Wayne Harris, a research scientist at USC.

Jeffrey L. Smith (BS Cer "74) died at Arbor Hospice in Ann Arbor on
December 20, 2012, at the age of 60. He was diagnosed in 1999 with
multiple sclerosis and died of complications of the disease. He was born

in Danville, IL, and married Beverly Asquith on April 3, 1982, in South Lake
Tahoe, CA. He was employed by Guardian Industries, Carleton, and then by
Toledo Engineering Company and traveled all over the world repairing glass
furnaces, the most memorable trip being three months in Inner Mongolia
and a confrontation with the Chinese military police. He enjoyed fishing,
skiing, camping, boating, and the Detroit Tigers. He is survived by his wife.

Michael Lloyd Capp (BS Met ‘80, MS Met '82) passed away September
6, 2012, at the age of 54.

He was a member of Christ Community Church in Zion, IL, and was
recently attending Crossway Community Church in Bristol, WI. He was
employed for 28 years at Laserage Technology Corporation in \WWaukegan, IL.
He was an intentional man who was passionate about his God, his family,
and inspiring other people to greatness. He is survived by his wife of 28
years, Jerrie, and six children.

Editor’s Note: /n the obituary section of the Winter 2012 MatSE Alumni
News, Don Gentry's degree was incorrectly listed as Metallurgy instead
of Mining Engineering.
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An Illini family reunion

Members of the Klein family returned to campus last fall for Homecoming, bringing
together three generations of lllinois graduates. Pictured: Jeff Klein (BS Cer '89); Lorraine
Klein, Jeff's wife; Al Klein (BS Met '55); Jane, Al's wife; Ken Klein (MS Mechanical Engr. '85),
Merle's father; Sue Klein (BS Biology ‘84, MD UI-Chicago '88), Ken's wife and Merle's
mother; and Merle Klein (BS Computer Science "13). Al and Jane have 12 children and

28 grandchildren and live in Palatine, IL.

Homecoming 2013 - Saturday, October 26.
For information on the Engineering Homecoming
Celebration, go to http://engineering.illinois.edu/alumni/
events/engineering-homecoming-celebration

Birnbaum Memorial
Lecture

Steven Zinkle, Chief Scientist of the
Nuclear and Engineering Directorate
at Oak Ridge National Laboratory,
presented the Howard K. Birnbaum
Memorial Lecture on October 29.
His talk was “Impact of Materials
on the Future of Nuclear Energy.”
Following the lecture, faculty and
students enjoyed a reception in the
first floor hallway of the Materials
Science and Engineering Building.
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Seeking nominations
for alumni awards

The MatSE Alumni Board is currently seeking
nominations for the Distinguished Merit Alumni
Award, Loyalty Award, and Young Alumnus Award. The
Distinguished Merit Award is for an alumnus who has
had an illustrious career or whose accomplishments
reflect admirably on the Department of Materials
Science and Engineering. The Loyalty Award is for
time, talents, and services freely given by an alumnus
who has displayed extraordinary interest in and
loyalty to the MatSE Department. The Young Alumnus
Award is for an alumnus under the age of 40 who

has demonstrated unusual accomplishments in the
early stages of his/her career. A listing of past award
recipients is available on the Alumni Awards website
(www.matse.illinois.edu/awards.html). Nomination
consists of a paragraph stating why the nominee
deserves the award, plus a copy of the nominee’s

C.V. or other supporting documents. The nomination
deadline is September 20. The MatSE Alumni Board
will vote on the 2014 Alumni Awards at its fall meeting.
Awards will be presented at the departmental banquet
in April. Nomination material should be sent to Cindy
Brya, Executive Director of the MatSE Alumni Board,
201B MSEB, 1304 W. Green St., Urbana, IL 61801, or
electronically to brya@illinois.edu.
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Trudy Kriven prepares a meal for 1.

o

5 students.

Undergraduates at the Kriven-Keane dinner

Stddents and professors relax after the volleyball game.

The 2013 MatSE Student-Faculty Auction
raised $1,250 for Material Advantage, the
main undergraduate organization in the
MatSE Department. Among the items on
the auction block were gift cards, games
of volleyball and basketball with profes-
sors, a wine tasting, baked goods, lllinois
merchandise, and the legendary Kriven-
Keane dinner. The auction has become

a tradition in MatSE and is the largest
fundraiser for Material Advantage.

Undergraduates who entered winning
bids for the basketball game beat their
professors three games to zero on April
20, but the professors rallied on May 8 and
beat the students in the volleyball game.
This year marked the 18" annual Kriven-
Keane dinner. Fifteen students enjoyed
an Austrian/Australian meal prepared by
Professor Trudy Kriven.

The Kriven-Keane dinner alone brought
in $500 for Material Advantage. Matt
Sherburne, a new lecturer in MatSE,
offered up for auction a wine tasting
featuring wines from Cypher, his sisterin-
law’s winery in Paso Robles, CA. Auction
proceeds provide financial support for
Material Advantage meetings and events
throughout the year.
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The lllinois MakerLab,
which opened in spring
2013, provides a unique
resource for students
and professors to gain

a hands-on learning
experience with 3D
modeling and printing.
Based in the College of
Business, the lab has a
partnership with Matt
Sherburne, a MatSE
lecturer, and encourages
interdisciplinary projects.
The lab has six MakerBot

Replicator2 3D printers
plus workspace for
student collaboration.

Winnie Yang is one of the

MatSE undergraduates

affiliated with the lllinois

MakerLab.

3D printing lab on campus offers students a unique experience

By Winnie Yang, undergraduate

My first experience with 3D printing came from working
with Prof. Lewis' group on one of her conductive ink proj-
ects. That was really cool because | got to print with copper
oxide ink on a microscale level, and that's not something
you would usually do in a class. The summer after my fresh-
men year, | stayed on campus and worked with her group,
and they had recently bought a Makerbot, the Replicator 1.
Since | was able to work with the printer, | was able to
get a feel for how it worked. When | received an email after
the fall semester of my sophomore year about a new 3D
printing lab opening with 6 Replicator 2's, | knew | had to
get involved, so | applied to be a “Guru,” which is similar to
a lab tech position. For the most part, | help visitors to the
lab get acclimated to the printers, the software, and the
overall experience of 3D printing. In addition, | help keep the
software and the machines up-to-date and ready for use.
To help draw more attention to the lab, we stay connected
with all the social media outlets and advertise what is
happening around the Lab. One of my favorite posts that
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we include is called, “Meet the Maker” which showcases a
Maker and their project. All the projects were designed by
the Maker and printed in the Lab.

The 3D printing experience is awe-aspiring. Everyone has
at least a basic understanding of how mass manufacturing
works, but 3D printing allows you to watch the manufactur
ing happen. So many people come to the Lab with an
idea, either created using a software program, or just in
their minds, and they get to see the creation process from
start to finish. The greatest thing about the 3D printers is
that they allow you to fail. The process of printing is cheap
enough that it's worth your time to test print an idea,
acknowledge the disadvantages, and then redesign your
idea to better fit your needs. There's not much else out there
that gives you that flexibility to flourish, and | think that's
what allows 3D printing to take off in a big way. | think it's
incredible to be able to say, “I did it again, but better this
time!"” and have the physical proof, especially for MatSE
because it's such a hands-on major.



Many advantages to 3D printing

By Matt Sherburne, MatSE lecturer & MakerlLab partner

3D printing, also known

as additive manufactur-
ing, offers several key
advantages over traditional
manufacturing approaches.
Fast prototyping and
redesign of a product
accelerates the design
process. Additive manufac-
turing also allows for green
manufacturing, as there is little waste mate-
rial in production. Additive manufacturing
also allows for the design of what would
normally be solid part with a honeycomb
interior, allowing less material to be used.
The combination of increased speed with
which you can design and the lowering of
materials used ultimately leads to a smaller
environmental footprint.

The inexpensive nature of the Makerbot
makes it an ideal teaching tool. Next year
we are teaching a class through the lllinois
MakerlLab, which will group 1 design,

1 engineering and 1 business student
together. Each group will design, produce
and market a product. This will allow the
students in MatSE to work directly with
students from other disciplines on product
design, taking it from start to finish. The
goal is to give students a better understand-
ing of the complete process of taking a
product to market.

| Bio-scaffolding developed

for a senior design project.

| This is used to allow cells

to migrate into the structure

¥ and study how different

chemical, physical and
biological cues and influence
cellular identity. Photo by
Jacqueline Handley.

Syringe holder developed by Samuel
Mo, an undergraduate who works in the
Kilian lab. This was designed so that a
syringe loaded with stem cells could be
set down without being disturbed. The
structure also allows for the preparation
of many syringes at one time.

Winnie Yang with fellow undergraduates, Seth Cazzell and Aaron Zhao, at the lllinois MakerlLab open house

Researchers strain
to improve electrical
material, continued

of the paper. “Otherwise you have to engineer similar
effects using features not native to the materials to have
the same thing happen, but it is much more difficult and

less easily controlled. Here, it's grown into the material

to begin with.”

For example, ferroelectric materials widely have been
used in memory applications that rely on spontaneous
polarization. However, to read a bit of data in computer

memories made with a traditional ferroelectric material,
its polarity is switched. This means that every time the
bit is read, it has to be re-written and compared to a
reference bit. But if the material had a built-in electric

potential, engineers could make bits that would not need

to have their polarity switched to be read, so computer
components made with the new material could be

smaller, faster and longer lasting.
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Now the lllinois team plans to further explore potential
applications, as well as apply their gradient film tech-
nique to other types of ferroelectric materials in search of
even more novel and unexpected properties.

“This is just the beginning,” Martin said. “There are an
infinite number of varieties of gradients that you could
think about. This is a smooth gradient, but we could
skew it, or change what the end members are. Each one
of these is going to give its own set of structures and
potential properties that we haven't even begun to scratch
the surface of. | think the capacity for finding new types of
materials and properties is really open here.”

The Defense Advanced Research Projects Agency, the
Office of Naval Research, the Army Research Office and the
Air Force Office of Scientific Research supported this work.
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Flashback

Metallurgical
Engineering
students and
professors, Fall
1964. Professor
Carl Altstetter
taught MSE
445 (Corrosion
of Metals) in
the Spring 2013
semester. Can
you identify him
in this photo?



