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We are pleased to intro‐

duce the InsƟtute for Sus‐

tainable Manufacturing 

(ISM), a mulƟ‐disciplinary 

research insƟtute, which 

was established within the 

College of Engineering at 

the University of Kentucky 

in April 2012. The strategic 

mission of this new insƟ‐

tute is to acƟvely pursue 

academic research (basic 

and applied) with the goal 

of producing new and in-

novaƟve manufacturing 

technologies at product, 

process and systems levels, 

developing and imple‐

menƟng formal 

(undergraduate and gradu-

ate levels) and professional 

development educaƟonal 

programs in sustainable 

manufacturing, and engag‐

ing in technology transfer/

deployment and industry 

outreach for effecƟve dis‐

seminaƟon of the new 

knowledge generated.  

The ISM has a total of 9 

Core Faculty from three 

different engineering de‐

partments (Mechanical, 

Electrical and Computer Engi‐

neering, and Chemical and Ma‐

terials Engineering) and 15 Affil-

iate Faculty from other depart‐

ment research centers and in‐

sƟtutes.  The Core ISM Faculty 

have 10 Dedicated Research 

Labs.  There are xx postdoctoral 

researchers/visiƟng scholars, 

over 50 graduate students (PhD 

and MS students) and several 

undergraduate students work‐

ing in these labs. Research 

sponsors include federal agen‐

cies such as the NSF, NIST, DoE, 

US Air Force, US Army, NASA, 

etc., and major companies such 

as GE‐AviaƟon, Toyota, GM, 

Lexmark InternaƟonal, SPX, 

Semicon Associates, Sandvik 

Coromant, etc.  The annual re‐

search funding in AY 2013‐14 

from various sources exceeds 

$3M. 

The current research focus of 

the ISM includes the following 

six core areas:   

Sustainable materials (energy‐

efficient materials for design: 

molecular, microstructural and 

metallurgical transformaƟon of 

materials; self‐healing materials 

and shape memory alloys)  

Sustainable product design 

(energy‐efficient products; sus‐

tainability metrics for products; 

6R‐based product design for 

sustainability)  

Sustainable manufacturing 

processes (energy‐efficient, en‐

vironmentally benign manufac‐

turing process development – 

toxic‐free, hazardless, safe and 

secure technologies; minimal 

use of metalworking fluids and 

chemicals; tribological interfac‐

es; coaƟngs; and surface integ‐

rity studies. Manufacturing 

processes covered are machin‐

ing, sheet metal forming, weld‐

ing, brazing and soldering, fric‐

Ɵon sƟr processing ) 

Sustainable manufacturing 

systems (metrics for sustaina‐

bility performance at enter‐

prise levels, ontology for in‐

teroperability of sustainable 

supply chains; sustainable qual‐

ity systems; energy‐efficient 

supply chain operaƟons and 

risk modeling; and manufactur‐

ing systems) 

Society, public policy and regu‐

latory issues in sustainable 

manufacturing (societal Im‐

pact studies; legislaƟve and 

administraƟve issues; policy 

implementaƟon; product and 

process liability; ethics) 

Economic analysis of sustaina‐

ble products and processes 

(markeƟng strategies and busi‐

ness economics for sustainable 

products and processes; man‐

agement and logisƟcs) 
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Announcing the Inauguration of the ISM Industry Alliance 

We are pleased to announce the inauguraƟon of the InsƟtute for Sustainable Manufacturing Industry Alliance!   
 

Major benefits offered to companies joining the ISM Industry Alliance (ISM‐IA) of companies are: 

 greater effecƟveness in new knowledge acquisiƟon through published literature, including technical arƟcles; 

 assistance and technical support in new technology development and deployment (one product/process 
assessment per year for sustainability, and two student projects per year); 

 facilitaƟng/channeling co‐op/internship for engineering students; 

 access to ISM faculty and staff for projects involving sustainability concerns and for new student projects; 

 regular newsleƩers; 

 networking opportuniƟes and collaboraƟon; 

 dedicated/customized personnel training on sustainable manufacturing at subsidized rates;  

 discounted rates for ISM short courses and workshops; and  

 two free seats in the Annual Sustainable Manufacturing Forum. 

Please contact Heather‐Michele Adkins (859) 323‐3247 (heathermichele@uky.edu) for more informaƟon 

The ISM Director, Professor  

I.S. Jawahir, James F. Hardymon 
Endowed Chair in Manufacturing 
Systems recently received the 2013 
American Society of Mechanical 
Engineering (ASME)’s Milton C. 
Shaw Manufacturing Research 

Medal. 

The award is 
named aŌer Pro‐
fessor Milton 
Shaw, a prominent 
manufacturing 

and engineering through the devel‐
opment of predicƟve performance 
models and opƟmizaƟon techniques 
for machining operaƟons such as 
turning, milling and drilling; and 
through the introducƟon of environ‐
mentally benign, sustainable dry, 
near‐dry and cryogenic methodolo‐
gies”.  He received the award at the 
2013 ASME InternaƟonal Conference 
on Manufacturing Science and Engi‐
neering held on June 10th ‐ 14th at 
the University of Wisconsin in Madi‐
son, Wisconsin. 

researcher and educator who taught 
for five decades at MIT, Carnegie 
Mellon and Arizona State University. 

“I used Professor Shaw’s textbook to 
learn metal machining in the 1970s,” 
says Prof. Jawahir. “He was a role 
model and mentor to many of us who 
studied manufacturing, and I am very 
privileged to be offered this presƟg‐
ious ASME award.” 

Prof. Jawahir received this medal for 
“significant contribuƟons to the ad‐
vancement of manufacturing science 

Prof. Jawahir Received 2013 ASME Milton C. Shaw Manufacturing Research Medal 

Awards and Honors 

 Weijie Zhang Receives IIW Henry Granion Prize 

Welding Behavior.  Zhang received 
his master’s degree in electrical 
engineering / control fro Harbin 
InsƟtute of Technology, China, in 
2007, then joined the University of 
Kentucky at Lexington in 2008 as a 

research assistant and PhD candidate 
in the InsƟtute for Sustainable Manu‐
facturing  Welding Research Labora‐
tory.  His research interest include 
sensors, arc welding processes, and 
system idenƟficaƟon and control.   

WeiJie Zhang has re‐
ceived the presƟgious 
IIW Henry Granjon 
Prize in Category D, 

Human‐Related Topics, in recogniƟon 
for his paper, Modeling of Human 

Julius Schoop received a scholarship from the Karlsruhe House of Young Scientists (KHYS) for a two 
month long stay at the Karlsruhe Institute for Technology (KIT) in Karlsruhe, Germany.  The exchange 
visit will follow in the footsteps of KIT graduate student Florian Ambrosy’s stay earlier last year, and 
they will work together with Florian and his advisor, Professor Volker Schulze at the wbk (Institute for Produc-
tion Sciences at the KIT) on cryogenic machining of refractory metals.  

 Julius Schoop Awarded Karlsruhe House of Young Scientists Scholarship from Germany 



Institute for Sustainable Manufacturing , College of Engineering, University of Kentucky                                                          www.ism.uky.edu 

Page 3 

 

of new materials for its prod‐
ucts. Another area that her 
team has been using these 
modeling tools to assess risks in 
bioenergy supply chains that 
rely on seasonally varying feed‐
stocks for energy producƟon. 

Researcher Highlights 
Risk Modeling for Sustainable Supply Chains 

daunƟng enough for a manufacturer, 
Prof. Badurdeen says it is the interde‐
pendence between the risks which 
needs to be understood, and which 
RANGER has mapped and modeled. “It 
is the interdependence which makes 
managing supply chains so complex. 
When there was an earthquake 
and tsunami in Japan, it affected 
producƟon in Kentucky because 
Toyota in Georgetown could not 
get the parts as needed.”  

Prof. Badurdeen’s team has con‐
Ɵnued to build on the findings of 
the RANGER project and extend 
the applicaƟon of the tools to 
various other areas, including 
modeling and analyzing risks 
across the supply chain when a 
company is switching to the use 

 
 The broad‐scale im‐
pact of sustainable 
manufacturing upon 
growing groups of 
stakeholders has called 

for mulƟdisciplinary research across a 
broad spectrum, a development Prof. 
Badurdeen welcomes. One such collabo‐
raƟve effort, involving faculty from the 
Colleges of Engineering and Business & 
Economics at UK, was the mulƟ‐year 
“Risk Assessment for Next GeneraƟon 
Supply Chain Readiness” or, 
“RANGER”—a project that was led by 
Prof. Badurdeen. 

“RANGER was a U.S. Air Force spon‐
sored project which dealt with supply 
chain risk modeling,” she explains. As if 
navigaƟng different risk factors is not 

Inside Story Headline 

 Prof. Fazleena  
Badurdeen 
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We would like to welcome Professor Wei “Mike” Li to the InsƟtute for Sustainable Manufacturing!  He 
joined the University of Kentucky Department of Mechanical Engineering from the University of 
Calgary, Calgary, Canada in Fall 2013.  His teaching and research interests are in ProducƟon Scheduling 
and Control, SimulaƟon and OpƟmizaƟon in Healthcare Systems, OperaƟons Research, OperaƟons 
Management, Manufacturing Systems.    

 ISM Welcomes Professor Wei  “Mike” Li 

The MFS degree offers a mulƟ‐disciplinary program that involves world‐renowned 
faculty specializing in machining, brazing, welding, sustainable manufacturing, lean 
manufacturing, and sustainable systems, including supply chains. 
 
 
Start advancing your career today!* St 
* StarƟng Spring  2015 

Get your master’s degree in Manufacturing Systems Engineering (MFS) from the 
University of Kentucky ENTIRELY ONLINE  *! 

For more information visit: http://www.engr.uky.edu/mfs/ or contact Peter Hayman at (859) 257-6336, ext. 
80611; email pwha222@uky.edu or Director of Graduate Studies for the MFS program, Prof. Fazleena Badurdeen 

at Badurdeen@uky.edu 

 Prof. Wei Li 
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cooperaƟve research work spon‐
sored by the CIRP (The InternaƟonal 
Academy for ProducƟon Engineering) 
through its working groups.  
The current machining research pro‐
gram is focused on two major thrust 
areas: 
(a) Development of PredicƟve Mod‐
els for Sustainable Machining Opera‐
Ɵons 
(b) Integrated Systems for OpƟmum 
Machining Performance 
The first focus area closely looks at 
the chip formaƟon process in pracƟ‐
cal operaƟons such as turning, mill‐
ing and drilling,  and is aimed at de‐
veloping generic, yet robust 
“fundamental models” for individual 
machining performance measures 
such as cuƫng forces/power/torque, 
tool‐wear/tool‐life, surface integrity, 
chip‐form/chip breakability, and part 
accuracy. On the basis of these fun‐

damental models, using a “machining 
systems” approach, development of 
system‐specific “applied models” is 
proposed to include the effects of ma‐
chine tool, cuƫng tool, and workpiece 
material. The second focus area en‐
compasses opƟmizaƟon of machining 
operaƟons to provide opƟmum ma‐
chining condiƟons, cuƫng tool selec‐
Ɵon, etc.  
A comprehensive machining perfor‐
mance‐based opƟmizaƟon program 
has been developed for turning opera‐
Ɵons, and this work iwas also subse‐
quently extended to milling and drilling 
operaƟons.  

The Sustainable 
Machining Research 
Program  is an inter‐
disciplinary acƟvity 
with acƟve parƟci‐
paƟon of several 
faculty and re‐

searchers  with di‐
verse manufacturing background.  A 
number of graduate students and post‐
doctoral researchers conduct research in 
a range of project areas in machining 
focusing on dry, near‐dry, and cryogenic 
machining of materials. Many of the 
current projects are externally funded 
(NSF, DOD, NASA, KSEF, GM, Ford, Toyo‐
ta, Sandvik, Semicon, etc.).  As part of 
the internaƟonal cooperaƟve research 
during the last few years, a number of 
internaƟonal researchers have visited 
and worked with our research group on 
many project areas in machining. We are 
also acƟvely involved in an internaƟonal 

ISM Sustainable Machining Research Laboratory 

superhydrophobic and 
superhydrophilic surfaces;  
ion‐solid interacƟons and ion  
beam modificaƟon of 
materials; automoƟve 
applicaƟons of new 
materials and processes, 
including electrical contacts; 
high power‐density engines 
and transmissions; 
environmentally friendly 
machining processes; 
hydrogen sensors; fuel cells, 

metal hydride baƩeries; and lithium 
ion baƩeries.  This laboratory is 
housed in the Whalen Building. 

  

Prof. Cheng’s research areas 
include nano‐ and micro‐meter 
scale properƟes of materials and 
their applicaƟons: 
nanoindentaƟon modeling and 
measurements of mechanical 
properƟes; growth, structure, and 
properƟes of nanostructured 
materials (e.g., amorphous 
materials, nano‐composites, 
epitaxial single crystals, single 
crystal nanowires); microscopic 
shape memory and superelasƟc 
effects; magnetorheological fluids; 

ISM Sustainable Energy and Biomaterials Laboratory 

Prof.  Y.T. 
Cheng 

Prof. I. S. Jawahir 

Prof. Keith Rouch 

http://www.ism.uky.edu/research/sustainable-manufacturing-processes/ism-sustainablemachining-research-laboratory/�
http://www.ism.uky.edu/research/sustainable-manufacturing-processes/ism-sustainablemachining-research-laboratory/�
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weƫng and spreading of liquid metals). 
This program combines fundamental 
research and technological advances 
relevant for pracƟcal applicaƟons. 
 

ISM Brazing, Soldering and Heat Exchangers Research Laboratory 

Brazing, soldering and heat exchang‐
ers research laboratory is a part of the 
UK ISM and the Department of  

Mechanical Engineering. The Brazing 
Laboratory has received support from 
NSF, DOD, DOE, KSEF as well as indus‐
trial partners such as: GE AviaƟon, 
Caterpillar, SAPA, Delphi, Semicon 
Associates, KB Alloys. 

The researchers at this laboratory per‐
form fundamental and applied re‐
search for development of state‐of‐
the art brazing technologies (such as 

Prof.  Dusan Sekulic 

 

 In addiƟon to his numerous 
publicaƟons, Dr. Zhang has been 
awarded 7 U.S. patents for his 
invenƟons on sensors, control 
methods, and processes for electrical 
arc welding. Prof. Zhang’s research 
has been supported by  government 
agencies such as NSF, US Navy and 
industrial sponsors. 

ISM Welding Research Laboratory 

Institute for Sustainable Manufacturing , College of Engineering, University of Kentucky                                                             www.ism.uky.edu 
 

ISM Brazing, Soldering and Heat Exchangers Research Laboratory 

Prof. Lawrence 
Holloway 

Professor Larry  

Holloway leads a 
research program 
in manufacturing 
systems, focusing 
on producƟon 
planning and con‐

trol, along with  discrete event 
simulaƟon for manufacturing and 
shop floor applicaƟons. His re‐
search group is also acƟvely en‐
gaged in invesƟgaƟon of energy 
use in industrial processes and 
faciliƟes. EffecƟve use of energy in 

manufacturing operaƟons at plant 
level and achieving energy  

efficiency in manufacturing are 
among the primary research areas. 

Inside The ISM Laboratories 

controlled atmos‐
phere brazing of 
aluminum, braz‐
ing of refractory 
materials, weƫng 
and spreading of 
liquid metals). 
Laboratory per‐
forms fundamen‐
tal and applied research for devel‐
opment of state‐of‐the art brazing 
technologies (such as controlled 
atmosphere brazing of aluminum, 
brazing of refractory materials, 

Prof. Zhang’s 
research is 
devoted to 
system 
idenƟficaƟon, 
adapƟve and 

predicƟve control, neurofuzzy 
modeling and control, machine 
vision systems, and various sensors 
with applicaƟons to welding/
manufacturing automaƟon, 
especially to the development of 
innovaƟve electrical arc welding 
processes with improved 
producƟvity/controllability. 

 

Meet the ISM Staff… 

Heather-Michele Adkins 
Business Manager 

 

Charles Arvin 
ISM Research 

Laboratory Manager 



College of Engineering 
University of Kentucky 
414 CRMS Bldg 
147 Graham Avenue 
Lexington, KY   40506-0108, 
USA 
 
Phone: 859-323-3238 
Fax: 859-257-1071 
Web: www.ism.uky.edu 
 
 

INSTITUTE FOR SUSTAINABLE MANUFACTURING  

	14	
Friday 

 March 

	14	
Wednesday 

 May 

	21	
Tuesdayr 

 October 

Introduction to Sustainable Manufacturing 
Short Course 
by Prof. I. S. Jawahir 
Wednesday, May 14th, 2014 
9:30am—5:00pm 

Monitoring and Control Of  
Welding Processes Short Course 
by Prof. YuMing Zhang 
Tuesday, October 21st, 2014 
9:30am—5:00pm 

Institute for Sustainable Manufacturing 
External Advisory Board Meeting 
Friday, March 14th, 2014  
 

	12	
Friday 

 September 

4th International Sustainable Manufacturing Forum 
Friday, September 12th, 2014 
8:30am—4:00pm 
 

We’re on the web! 
Www.ism.uky.edu 

	14	
Friday 

 November 

Sustainable Product Design and Development 
Short Course 
by Prof. I. S. Jawahir 
Friday, November 14th, 2014 
9:30am—5:00pm 
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