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WHO WE ARE
The Grainger Institute for Engineering is a transdisciplinary organization committed to providing the infrastructure needed by 
faculty and students to create new knowledge and technologies, address critical societal challenges, and deliver exceptional 
educational experiences that prepare tomorrow’s engineers.

WHAT WE DO
We work to bring momentum to large-scale collaborations in emerging areas of inquiry. Our work is dedicated to scientific and 
technological advancement that engages students, fuels critical research, and  enhances the reputation of the college and 
the university. As opportunities and societal impacts trend to larger scale efforts that involve teaming with transdisciplinary 
partners, the Grainger Institute for Engineering provides the necessary infrastructure, capabilities, and connections to 
promote successful proposals and industrial interactions.

HOW WE DO IT
The Grainger Institute for Engineering is a virtual organization that is focused on eight societal impact areas:  Biomanufacturing, 
Smart and Connected Healthcare, Neuroengineering, Energy and Sustainability, Infrastructure Resiliency, Advanced 
Manufacturing, Sensors and Sensing, and Machine Learning and Optimization. Each diverse impact area is an incubator 
for developing sustainable, large-scale centers within the College of Engineering. The incubators are kick-started with new 
faculty cluster hires, research and collaboration seeding, and operational resources to augment the efficiency of achieving 
success. Most notably, a proposal development team and industrial outreach personnel are in place to support faculty 
in assembling successful collaborations. The goals—to promote large-scale proposals, serve as a portal for industrial 
collaborations, and develop self-sustaining centers of excellence—will constantly evolve to provide the most agile research 
opportunities for our students and faculty.

THE GRAINGER INSTITUTE FOR ENGINEERING aspires to be 
the catalyst for transformative research growth within the College of Engineering at the 
University of Wisconsin-Madison. 
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Our research leads go to great lengths to build strong partnerships and drive innovation. Together their 710 publications, 72 
patents and 78 awards are advancing science, and together they are seeking solutions to the problems that industry and 
society want to solve.

RESEARCH LEADS

710PUBLICATIONS 78AWARDS 72PATENTS

Pascale Carayon
Smart & Connected Healthcare
Professor of Industrial & Systems 
Engineering

Bill Murphy
Biomanufacturing
Professor of Biomedical Engineering

Kip Ludwig
Neuroengineering
Associate Professor of Biomedical 
Engineering

Rob Nowak
Machine Learning & Optimization
Professor of Electrical & Computer 
Engineering

Dan Thoma
Advanced Manufacturing
Professor of Materials Science 
& Engineering

Xudong Wang
Energy & Sustainability
Professor of Materials Science 
& Engineering



WIHSE
The Wisconsin Institute for Healthcare Systems Engineering (WIHSE) brings 
together practitioners and researchers in health care and engineering to transform 
health care by pursuing the Quadruple Aim of revolutionizing the patient experience, 
improving population health, controlling healthcare costs, and enhancing clinician 
satisfaction.

CENTERS
When the College of Engineering (COE) achieves critical mass competency in a research area, the Grainger Institute for 
Engineering (GIE) helps establish a center of excellence in that area. From launching a center to helping it become self-
sustaining, we pool resources to equip our scientists with the tools they need to link new knowledge with grand challenges 
on a large scale. We know that when we give our researchers the infrastructure to work collaboratively, we are more 
competitive and can make a bigger impact on the world around us.

20Organizations participated in 
WIHSE’s 2018 annual conference, 
for which GIE contributed funding. 
WIHSE members and industry and 
healthcare representatives interacted 
and contributed to the conference 
objective: identifying challenges to 
and opportunities for achieving smart 
and connected health care.

1/3Of funding provided by GIE to 
date has been utilized in industry 
engagement and other collaborative 
efforts. 

5Companies sent representatives to 
participate in two roundtables held 
with funding support from GIE as 
WIHSE prepared to submit an NSF 
ERC proposal requiring significant 
industry involvement.

Industry Engagement
WIHSE members have engaged with major health care organizations and health care technology companies, aiming to 
build relationships and establish an industry consortium, as well as an Industrial Collaboration and Innovation Board for 
a planned large grant proposal (NSF Engineering Research Center on Healthy and Safe Aging). GIE provided funding to 
WIHSE to help build these relationships and support the development of the large grant proposal. 

Additionally, WIHSE associate Director, Oguzhan Alagoz, was able to travel and present at the Fox Valley Forum for 
Manufacturers event sponsored by GIE where he connected with industry representatives interested in learning more about 
WIHSE. 



MACHINES, ALGORITHMS AND DATA 
LABORATORY 
The Machines, Algorithms and Data Laboratory (MADLab) is an Efficient and 
Robust Machine Learning University Center of Excellence (ERML UCoE) 
focused on developing the next generation of machine learning methods to 
address the Air Force’s operational learning challenges. The ERML UCoE was 
awarded to the University of Wisconsin-Madison in 2018 for up to 5 years 
and is funded by the Air Force Research Laboratory (AFRL). The center is a 
joint effort between the AFRL, Information Directorate and The Air Force Office 
of Scientific Research and aims to advance the state-of-the-art in efficient 
and robust machine learning (ML) methods, as well as foster a collaborative 
research environment between the university and AFRL government scientists 
and engineers.5Years

Opportunities and Challenges
ML continues to emerge as a critical field of Artificial Intelligence 
(AI) and will play a key role in shaping the future Air Force: 
first by aiding the transition from airman to machines in light 
of overwhelming amounts of data to process and analyze; 
and by increasing the overall quality and speed of decision-
making. Current ML techniques that do not explicitly consider 
the unique requirements for Air Force systems—reliable 
performance and decision-making in complex operational 
situations and degraded, uncertain environments—have little 
hope of achieving the high performance necessary for the 
deployment of trusted intelligence systems.

MADLab researchers are studying and developing novel, principled ML 
techniques to address operational learning challenges in four research 
areas: Data efficiency, Computational efficiency, Operational robustness, and 
Adversarial robustness. The UCoE also seeks to bring the MADLab university 
team and AFRL government scientists and engineers together to jointly 
advance the fundamental and applied research to Air Force application.



PUBLIC-PRIVATE
PARTNERSHIPS
Collaboration between industry and academia is key to accelerating groundbreaking research and discovery. When 
companies or consortia work with faculty, we can provide a customizable framework to define roles and responsibilities. 
This framework not only reduces cycle time for collaborative research agreements, but also protects intellectual property 
while delivering to companies what they need.  

MID-WEST ENERGY RESEARCH CONSORTIUM
At the start of 2018, GIE announced a new framework for public-private 
partnerships that helped facilitate a new research model with the Mid-West 
Energy Research Consortium (M-WERC). The new model strives to provide 
longer term projects of three to five years and to support COE faculty by 
connecting them to industry partners for collaborative, innovative research in 
three areas: advanced manufacturing and material sciences, extreme power 
conversion, and systems intelligence.

Advanced Manufacturing and Material Sciences
M-WERC has moved into Phase II of its Advanced Die Casting Initiative that 
is designed to rethink the die casting process from end-to-end. Supported by 
Briggs and Stratton Corporation, Mercury Marine and Madison Kipp, this project 
will support a COE faculty researcher and several graduate students.   

Extreme Power Conversion 
M-WERC continues to develop a new generation of power controls and sensors 
that will help drive the Industrial Internet of Things. This effort brings together 
industry partners including Eaton, LEM, and DRS, and will also support a COE 
faculty researcher and several graduate students.    

Systems Intelligence
M-WERC is putting together a workshop that will connect industry partners A.O. 
Smith, Johnson Controls, and Rexnord with interested COE faculty to develop a 
scope of research for project proposals and funding consideration.

Industrial Connected Enterprise Lab
In 2018, M-WERC supported the creation of the Industrial Connected Enterprise 
lab sponsored by Rockwell Automation. The lab is a new, multi-disciplinary 
COE facility designed to explore the convergence of mission critical control and 
data analytics for manufacturing systems to promote studies extending from 
undergraduate projects to graduate-level research experimentation. Phase I of the 
lab was completed in fall 2018, with Phase II engaging COE faculty to implement 
training modules for students starting in May 2019.

$8M+Requested to support UW-Madison 
and COE research activities

10Proposals supported



6Projects accepted into the Catapult 
Program. Represented technologies 
include tissue repair, hereditary 
blindness disorders and radiation 
injury, as well as technolgies that 
serve as vaccine delivery systems or 
drug discovery platforms. 

1Flagship program. Launched by 
Forward BIO Institute in late 2018, the 
Catapult Program pairs staff members 
with academic innovators, connecting 
teams to entrepreneurial resources 
available across the university’s 
campus. Staff help academic 
innovators leverage the program’s 
support structure to design a tailored 
technology maturation pipeline 
enabling targeted and progressive 
business, legal, regulatory and 
technical development. 

2Program goals: First, enable the 
maturation and success of the next 
generation of therapies. Second, 
provide expansive educational 
support to the next generation of 
biomanufacturing innovators.

FORWARD BIO INSTITUTE
The Forward BIO Institute catalyzes innovation in biomanufacturing research, and 
acts as a catapult to push groundbreaking technologies into the private sector. To 
accomplish this vision, the Institute engages with research institutions throughout 
the Midwest and supports innovations in transformative research and development, 
public-private partnerships, and workforce development in the emerging area of 
biomanufacturing.

Technology Innovation
In April, the Forward BIO Institute hosted Derive, Detect, Discover: a 
technology showcase of next-generation human biology models, in 
cooperation with the Human Models for Analysis of Pathways Center 
and the Grainger Institute for Engineering.

Industry Engagement
The Forward BIO Institute launched the Biomanufacturing Industry 
Consortium at the start of 2019. The consortium focuses on 
identifying and solving critical, pre-competitive bottlenecks in the 
biomanufacturing industry.

Workforce Development
The Institute has initiated several educational programs including a 
new Master of Science degree in Biomanufacturing Innovation, as 
well as a program designed to augment doctoral and post-doctoral 
training. The core elements of each program reflect the need for 
interdisciplinary training spanning business, legal, regulatory, and 
scientific themes inherent to contemporary biotechnology innovation. 
This comprehensive approach will provide students with the 
knowledge, skills, and abilities to succeed and become leaders in the 
rapidly evolving field of biomanufacturing.



SEEDING RESEARCH
Laying the groundwork for new science is a key component of our goal to launch transformative research in the college. To 
maintain our research excellence and reputation as a leader in the academic landscape, we encourage scientific creativity 
by equipping our faculty with tools to explore new research ideas. By funding new studies and experiments, procuring 
collaborative equipment, and seeding new seminar series—while keeping restrictions to a minimum—we can truly allow 
faculty to explore new opportunities without boundaries. We’re proud to provide a means for researchers to access the 
technology needed to address new and exciting research challenges.

Adrien Couet
Assistant Professor of Engineering Physics

“Thanks to the GIE Faculty Scholar Award, I am able to organize an international workshop at UW-
Madison with 50+ attendees from many prestigious universities, industries and national laboratories in 
North America, Oceania and Europe. The workshop, Mechanical Understanding of Zirconium Corrosion 
(MUZIC), is scheduled in September 2019 for 3 days. This meeting will help me to showcase my 
research with laboratory visits and will allow my students to network with companies, national labs and 
universities for their future career. The award also allowed me to organize the 2019 Nuclear Innovation 
Bootcamp (www.nuclearinnovationbootcamp.org) in Paris. The bootcamp is a two-week event to spark 
innovative ideas in the participants’ bright minds and to give them the tools to become successful 
entrepreneurs in nuclear energy.” 

Jennifer Choy
Assistant Professor of Engineering Physics

“The GIE Faculty Scholar Award supports my effort to build an experimental group focused on developing 
sensors and metrology tools based on quantum systems. We work to develop photonic components 
that improve performance and utility of atom-based clocks, inertial sensors, and magnetometers, and 
explore the use of optically-active defects in semiconductors. The Award will support student funding 
and equipment purchase, which will enable the continued growth of quantum sensing efforts at UW-
Madison, and will promote collaborations with other groups across campus, focusing on a large-scale 
NSF and DOE Quantum Center of Excellence proposal.”

FACULTY SCHOLAR AWARDS 
We’ve collected highlights from faculty that have been able to explore new research areas, write proposals, collaborate 
with colleagues across UW-Madison, and pursue high-caliber students as a direct result of our funding. Read on to learn 
about their impressive accomplishments and plans to catapult their research into new directions that were not previously 
possible.



Andrea Hicks
Assistant Professor of Civil and Environmental Engineering

“My work focuses on the environmental impacts and sustainability implications of emerging technologies. 
The GIE Faculty Scholar Award is being utilized to support work on the environmental impacts of 
engineered nanomaterials and the environmental impacts of their raw materials and production. This is 
critical work, as the consumption of engineered nanomaterials for various applications is projected to 
increase significantly in the future.” 

Sangkee Min
Assistant Professor of Mechanical Engineering

“The GIE Faculty Scholar Award has helped me develop my research programs, which focus on 
manufacturing for design, sustainable smart manufacturing, and industrial internet of things. Thanks to 
the award, I have been able to meet program directors, collaborators, and fund research projects 
that were not previously possible. My NSF CAREER award would not have been possible without 
the Faculty Scholar Award and the support of the GIE Proposal Team. I am also developing a new 
research idea, AntBot, a small robotic drone, which would not have been possible without this Award. 
Undergraduate students from the Departments of Mechanical Engineering and Computer Science are 
working together for a feasibility study, and I am currently writing a whitepaper.” 

Younghyun Kim
Assistant Professor of Electrical and Computer Engineering

“My group received an award, the Low-Power Design Contest Award, at the International Symposium 
on Low Power Electronics and Design (ISLPED) in 2018 for our design technique that improves 
the energy efficiency of continuous sensing and signal processing. I am also preparing a new 
interdisciplinary research proposal for NSF with Biological Systems Engineering, Animal Sciences, and 
Surgical Sciences with the help of GIE. The proposal focuses on using state-of-the-art technologies in 
engineering, such as Internet of Things and machine learning, to better manage dairy barns and reduce 
energy/water usage and improve animal welfare.”

Shiva Rudraraju
Assistant Professor of Mechanical Engineering

“The Faculty Scholar Award has improved my group’s ability to model and validate additive manufacturing 
techniques, and will be used in part to 3D print modeling-informed graded metallic structures and 
to develop preliminary results for pursuing grants in the near future. This research will help expand 
our understanding of how and why 3D printed parts fail, and how new alloy compositions can be 
manipulated to reduce these undesirable qualities. Ultimately, I hope to make additive manufacturing 
more accessible and commonplace in modern manufacturing.” 



“The 2018 ML4MI workshop drew over 130 registrants, the majority of whom were from UW-Madison, including a 
fairly large contingent (~15 people) from GE Healthcare. Three keynote talks by Wiro Niessen, Jeff Fessler, and 
Pilar Ossorio were well received and drew a large number of questions from the audience. The panel of radiologists 
spanned 1.5 hours because of the large volume of questions; we had only budgeted for an hour in the schedule! 
Professor Tom Grist ran a spontaneous session during one of the coffee breaks inviting researchers to share 
an important ML4MI problem of interest to them. We hosted a poster session by graduate students to round out 
the workshop, followed by a dinner with the keynote speakers and faculty from all across campus, where we were 
able to continue our discussions on how to help the ML4MI initiative continue to grow.” 
–Diego Hernando, Assistant Professor of Radiology; Varun Jog, Assistant Professor of Electrical and Computer 
Engineering

Machine Learning for Medical Imaging (ML4MI)

“MMLS has provided an extremely fertile ground for new collaborations and professional networking between 
schools across the Midwest (UIUC, UW, Michigan, OSU, UChicago, TTIC, and more). The 2017 Symposium has 
been an unprecedented effort in the area of machine learning, and the first event of its kind in the region, reaching 
more than 300 participants each year. Through the prominent and leading role of Po-Ling Loh (co-founder and 
co-chair, MMLS 2017 & 2018) and Dimitris Papailiopoulos (co-chair, MMLS 2019), MMLS has further enhanced 
the reputation of the CoE across the areas of Machine Learning and Data Science, with UW-Madison playing a 
prominent role in this extremely busy research arena. Many of the ongoing partnerships with local industry have 
been further strengthened through their participation in MMLS. Companies such as Google Madison, American 
Family Insurance, and 3M have consistently provided generous funds for running the conference, and have actively 
participated in MMLS through panels, roundtables, and on-site recruiting events.”
–Dimitris Papailiopoulous, Assistant Professor of Electrical and Computer Engineering

Midwest Machine Learning Symposium (MMLS)

“GIE organized and sponsored the MOR Consortium Industrial Affiliates Day 2018. This event allowed us to keep 
open the lines of communication about important research directions between its faculty and member companies. 
Several students made connections with industrial partners, and some have secured internships with them. MOR 
Consortium members include Schneider, 3M, Northwestern Mutual and John Deere. Industry representatives from 
3M, American Family, 5nines, Apple, Amazon, Epic, ExxonMobil, Lands’ End, and others were in attendance.” 
–Rob Nowak, Professor of Electrical and Computer Engineering; Jeff Linderoth, Professor and Chair of Industrial 
and Systems Engineering

Machine Learning and Optimization Research (MOR) Consortium

SEEDING RESEARCH: 
SEMINARS & WORKSHOPS



Quantum Materials Seminar

“The Quantum Materials Seminar, sponsored by GIE, is a monthly graduate student research talk, followed by 
group discussion. Typical attendance is 20-30 students, plus faculty, from the Departments of Materials Science and 
Engineering, Electrical and Computing Engineering, Chemical and Biological Engineering, Physics and Chemistry. 
It has been an invaluable forum for sparking new interdisciplinary research ideas. At least six proposals submitted 
in 2018-2019 totaling $29M+ stem from ideas generated during the Quantum Materials Seminars.”
 –Jason Kawasaki, Assistant Professor of Materials Science and Engineering; Victor Brar, Assistant Professor of 
Physics

“The 51st SNEAP attracted 43 registrants from 37 academic and industrial institutes from U.S.A., Japan, U.K., 
Canada, France, Australia, Italy, Germany, and Croatia. The outcomes include exposure of UW ion beam laboratory 
and Department of Engineering Physics and expanding the connection to the international accelerator community; 
training students and scientist volunteers with skills of hosting symposiums, poster presentation, and laboratory 
touring; and enhancing collaboration with industry partners such as National Electrostatics Corp.” 
–Todd Allen, Professor of Engineering Physics

Symposium of North Eastern Accelerator Personnel (SNEAP)

In May 2018, 31 people including community leaders, experts in environmental science and policy, political leaders, 
communications specialists, security authorities, a religious scholar, and nuclear professionals met at Taliesin 
Preservation to participate in a series of structured conversations, part of the Nuclear Futures series, about the 
history and importance of community engagement in the context of deploying nuclear energy, and explored ways 
vendors, utilities, and other advocates might approach engagement differently as advanced reactors reach the 
commercial market. Three of the participants provided their sense of the discussions at a Weston Roundtable Talk 
on Sept 20, 2018. 
“While the Nuclear Futures discussion sought answers to complex questions like “what should future nuclear 
energy look like?” and “where might it add value to a community?” there was one resounding conclusion at Taliesin: 
successfully marrying nuclear technology into modern communities will depend on disrupting how nuclear energy 
is perceived—and ultimately embraced—by Americans.” 
–Todd Allen, Professor of Engineering Physics

Nuclear Futures Workshop

19EVENTS 1,534ATTENDEES



Christian Franck
Associate Professor of Mechanical Engineering

“The GIE Associate Professorship has enabled me to significantly increase research productivity and 
spawn new ideas in cellular traumatic brain injury, and has significantly accelerated the launch of a 
new program for improving scientific and medical detection and prevention of traumatic brain injuries, 
called Panther (panther.engr.wisc.edu), which is currently funded by the Office of Naval Research. The 
professorship has also allowed me to hold a multi-institutional workshop on cutting edge research on 
cavitation in soft materials and tissues.”

Kip Ludwig
Associate Professor of Biomedical Engineering

“The GIE Associate Professorship has provided me with seed funding to develop a more clinically relevant, 
comprehensively instrumented swine model as a test bed for Bioelectronic Medicines. Establishing this 
unique model has led to a recent research contract through the prestigious NIH SPARC Common Fund 
Program to study the functional anatomy of the vagus nerve as it pertains to stimulation effects and 
therapy limiting side effects for diverse therapies including hypertension, heart failure, stroke, epilepsy 
and depression. This has also led to multiple partnerships pending final documentation with existing 
publicly traded neurotechnology companies, including LivaNova and NeuroOne.”

Xudong Wang
Professor of Materials Science and Engineering

“Thanks to the GIE Professorship, I have been able to further my research on micro energy-harvesting 
technology, which eliminates the need for batteries in small implantable devices. This new research has 
many exciting applications, including wound healing, where we can harvest energy from subtle body 
movements to deliver low-intensity electric stimulation that promotes rapid wound repair, implantable 
weight loss devices, and self-powered pacemakers. In addition, this technology allows us to use recycled 
materials to harvest energy generated from vibrations caused by anything from footsteps to low-speed 
winds, so it has a favorable economic and environmental impact. This research has led to multiple funding 
and awards, with plans for future proposals and industrial collaborations.”

Dan Thoma
Professor of Materials Science and Engineering, GIE Director

“The GIE Professorship has enabled me to build a transdisciplinary Alloy Design and Development 
laboratory that serves as a unique collaboration space for faculty and industry partners, with an emphasis 
on fundamental science aimed at solving technical and societal challenges. The lab functions as a test 
facility to develop programs through funding agencies, industry and national labs. Our research seeks 
to experimentally and theoretically evaluate novel design schemes in metal additive units (3D printers), 
enable validation of scientific and technological designs as well as the physical models required for 
tailored synthesis, and permit new science, collaborations and innovations.”

SEEDING RESEARCH: 
PROFESSORSHIPS



Industrial Connected Enterprise Lab

“This interconnected lab simulates a modern manufacturing facility and gives students the opportunity to be trained 
on state-of-the-art equipment while introducing them to concepts of automation, programmable logic controls, and 
ladder logic. Fully functional models of part sorting stations allow students to program a machine to sort parts in 
real time. These stations in our industry-sponsored lab will be used for undergraduate capstone projects and senior 
design team experiments, providing a truly unique learning experience for our students.” 
–Erick Oberstar, Associate Faculty Associate of Mechanical Engineering

“This instrument assists the electronic materials and devices groups on campus, and aligns with GIE efforts in 
energy efficient devices and sensors. It is an excellent teaching tool for undergrad labs. The Hall effect system will 
enable researchers to generate preliminary data for DOE Early Career: “Synthesis science of Heusler epitaxial films: 
adsorption-controlled growth for enhanced electronic properties” and the AFOSR Young Investigator: “Topological 
states in Heusler films”. This equipment is also written in to two pending proposals that were submitted in Fall 2018, 
the DARPA YFA, and NSF Q-AMASE-i.” 
–Jason Kawasaki, Assistant Professor of Materials Science and Engineering

Cryogen-Free Hall Effect System

“The purchase of a 1-year Lumerical site license by GIE allows for ten simultaneous users of the software. This 
license opened up opportunities for collaborations among groups. After the first year, we have now made two 
purchases of the site licenses on our own, pooling resources together. This has continued to be helpful as evidenced 
by at least five awarded center grants totaling over $6.8M+ including partners from across the University.” 
–Mikhail Kats, Assistant Professor of Electrical and Computer Engineering

Lumerical Academic Site Software License

SEEDING RESEARCH: 
EQUIPMENT & SOFTWARE



Machine Learning for Medical Imaging (ML4MI)
A $50,000 seed grant aims to address the limitations on the accessibility of deep learning 
techniques for physicians and researchers who do not have expertise or experience in 
computer programming, machine learning or data science. By creating an open-source, 
fully graphical and user-friendly tool, the researchers expect to increase the accessibility 
of deep learning methods that are proving increasingly important in the detection, 
classification, and diagnosis of disease. The team submitted an NIH R01 in October 2018, 
“Can machines be trusted? Robustification of deep learning for medical imaging.” The 
software tool is on track for a public release soon. 
–Diego Hernando, Assistant Professor of Radiology; Varun Jog, Assistant Professor of 
Electrical and Computer Engineering

Next Generation Reactor Materials
This preliminary research seeks to provide proof-of-concept for combining four different 
metals using a 3D printer to test chemical, mechanical and microstructural properties on 
the resulting parts. This work was made possible in part by industrial collaboration, and 
supports the submission of a multi-million dollar research grant. Aspects of this work have 
also been submitted to WARF for patenting. 
–Adrien Couet, Assistant Professor of Engineering Physics

Aneurysm Clips
A proof-of-principle aneurysm clip printed in stainless steel for a human artery implant study 
gave researchers the ability to investigate design challenges in preparation for clinical use. 
This research was made possible in part by support from a UW2020 grant, and has been 
accepted for publication to the ASME Journal of Medical Devices.
–Kevin Eliceiri, Associate Professor of Medical Physics

SEEDING PRE-COMPETITIVE 
RESEARCH



Heat Exchanger
Air-cooled heat exchangers printed in 316L stainless steel have unique geometries to 
allow the study of advanced methods of dry-cooling. This research was made possible in 
part by support from a UW2020 grant. 
–Gregory Nellis, Professor of Mechanical Engineering

Animal Fluid Dynamics
To study the effect of environmental conditions on animal fluid dynamics, stainless steel 
animal figurines will be heated and placed in a wind tunnel to monitor heat loss, giving 
researchers insight into optimal animal model development and processes. This research 
was made possible in part by support from a UW2020 grant. 
–Warren Porter, Professor Emeritus of Integrative Biology

Multi-Material Cubes
The ability to use multiple materials within one build can enhance the functionality of 
parts made via this method. Further experiments are being conducted to characterize 
the mechanical and metallurgical properties of these multi-material components. This 
research was made possible in part by support from a UW2020 grant and was approved 
by WARF for patenting. 
–Krishnan Suresh, Professor of Mechanical Engineering; Buzz Rankouhi, PhD Candidate 
of Mechanical Engineering



PARTNERS
We work to help faculty take their research in new directions. By building relationships and pooling resources with peer 
institutions, regional and national industry, and government agencies across the country, we can empower faculty to explore 
new areas that will redefine the research enterprise of the College of Engineering. To date, our partners have engaged 
with us in networking, attending and presenting research symposia, recruiting students and graduates from our programs, 
judging and sponsoring poster competitions, and more. We hope that, ultimately, these partnerships will positively impact 
the academic experience for our students and faculty alike.

By strengthening and establishing new relationships with our industry, government and higher education partners, we work 
together to address shared challenges and strengthen our impact. Our success stories speak for themselves and highlight 
the value of partnering with the College of Engineering.

Los Alamos National Lab to 
support a research fellowship 
on hydrogen embrittlement

Rockwell Automation 
provided tower control units 
for use in undergraduate 
courses

DMG MORI donated a metal 
additive manufacturing unit

GE donated a RoboMet 3D unit allowing 
researchers to examine metal samples in 3D

FANUC donated a state-of-the-art robotic cutting 
machine for high-precision sample analysis

$30,000 $440,000 $900,000

$250,000 $1,000,000

$2.62M
leveraged or 
donated to date in 
equipment and 
sponsored research 
from our industry 
and government 
partners

new faculty
16

COE departments 
home to 
tenure-track faculty

7

Advanced Manufacturing
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Sensors and Sensing
Microgrids

Currently Recruiting
Cluster Hire Initiatives

Energy and Sustainability
Advanced Manufacturing

Data Science
Sensors and Sensing

Completed

Biomanufacturing
Neuroengineering

New, Campus-Wide

Dr. Kaila Bertsch
Dr. Gabriel Meric de Bellefon

2 Postdocs

postdoc applicants 
in active ongoing 
recruitment efforts

15

Proposal
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to UW COE

52 total $25.9M total

Events Sponsored
and/or Organized

Industry Individuals
Attending Events

36 total 125 total
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‘17 ‘18

$5.8M
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$5.2M
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1
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FY18 INDUSTRIAL COLLABORATORS
3M
Anixter
Arcast
Briggs and Stratton Corp
Brunswick
Buhler Prince
Clean Tech Partners
Dassault Systems
Design Concepts
DMG MORI
EOS
FANUC
Fiskars

Foxconn
Franklin Energy Services
GE Healthcare
Gener8tor
Harley-Davidson
HC Starck
InnoTech
Johnson Controls
JTEKT
Kimberly-Clark
Madison Kipp
Mercury Marine
Microsoft

Midwest Proto
Modine
Optomec
Plexus
Quality Insulators
Rockwell Automation
Schneider
SciArt
The Madison Group
VAC Magnetics
VJ Technologies
WiSolve
Zero Barrier Corporation



“Having a consistent and strong relationship with the UW-Madison and the 
College of Engineering is a key to our competitive success and the Grainger 
Institute plays a critical role in helping make that happen.” 
–Marv Klowak, Former Global Vice President, Research and Development, Briggs and Stratton 
Corporation

$8,000,000Estimated annual production 
savings after Briggs and Stratton 
Corporation implemented new 
production techniques discovered 
through a collaboration with our 
researchers.

2018 VISITING SCIENTISTS AND EXECUTIVES
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Brandon Miller
Visiting Scientist, Idaho National Lab
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PROPOSALS
One of our most important roles in providing means for faculty to address grand challenges of society is supporting their 
pursuit of funding. Put simply, we set out to win big proposals. In a research landscape that has traditionally focused on 
individual investigator grants, we are embracing a shift to focus on large-scale collaborative funding. To support this culture 
shift, we built a proposal submission support office to help our faculty submit polished and effective requests for funding.

We see evidence of our success not only in our 30% win ratio, but also in the significant uptick in requests for support from 
faculty over the last year. In addition to large-scale grants, we also see success in the smaller efforts that we support, such 
as NSF CAREER grants, awarded to exceptional early career faculty. In FY18 we secured a stunning 66% win ratio on 
CAREER awards. This is evidence that a cultural shift is taking root in the college, and we are now recognized as the first 
destination for support for faculty who are submitting funding requests.
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RECRUITMENT
We bring world-class faculty to the College of Engineering to drive research innovation. By attracting new high-caliber 
researchers and retaining those faculty that already make our college great, we can attract top students. New faculty, 
especially early career faculty, aid in the pursuit of new research directions by bringing the best, freshest ideas to our 
college. By systematically recruiting researchers through cluster hire initiatives, we are able to build critical mass in targeted 
research areas and promote transdisciplinary research innovation at the broadest level. Our recruitment efforts and faculty 
support help to make UW an attractive place to work. 

We are proud to support these renowned researchers, spanning all levels and departments in COE, as they strive to be on 
the forefront of engineering breakthroughs.
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On behalf of the College of Engineering faculty, staff and students, we thank the Grainger Foundation for their commitment 
to the Wisconsin Idea, and to propel the College to a higher level of achievement and recognition so that we may all work 
toward contributing to a better world.

THANK YOU


