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EXECUTIVE SUMMARY  
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 Center Research Areas 

T he  CMR focuses on sever al  resear ch areas:  

Advanced Manufacturing f ocuses on impr oving manuf act ur ing processes and met hodolog y 
thr oug h the innovat ive applicat ion of technolog ies to product desig n and product ion.   

Materials for Energy Storage and Conversion a ddr esses the need to develop the mat er ial f or 
next gener at ion of energy stor ag e/conver sion devices and energ y eff iciency technolog ies .   

Networking and Algorithms for Big Data  offer s chang ing opport unit ies to assist advanced 
manuf act ur ing in use of sensor s and aut om at ion in larg e net wor k s and Big Data in manuf act ur ing 
processes.   

Industry Support  provides Tennessee manuf act ur er s wit h technical exper t ise in problem -solving  
challeng es faced in  mat er ials, desig n, test ing, and processes.    

Education and Outreach effort s enhance the Tennessee workf or ce devel opm ent  and outr each  
in the CMR’s resear ch areas 
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CMR supported 55 graduate students during the past FY.  Twent y -six  M.S. student s and 29 
Ph.D. students wer e f unded f rom bot h Stat e appr opr iat ions and gr ants received by f acult y.  
Specif ically ext er nal grant s funded 17 of the M.S. student s and 16 of the Ph.D. student s.  Among 
the graduat e student s f unded by CMR, six  M.S. and thr ee  Ph.D. student s wer e from 
under r epr esent ed minor it ies. This is a 56% increase of graduat e students f unded as com par ed 
to the previous year 2014- 2015. 
 
CMR supported a total of 67 undergraduate students  during this  past f iscal year from bot h 
Stat e Appropr iat ions and ext er nally f unded proj ect s.  
 
CMR continues to invest in new faculty  with a manufacturing focus  hired int o the Colleg e of 
Engineer ing.  As a result of this invest m ent, 21 proposals f or ext er nal funding wer e subm itt ed by 
new f acult y mem ber s in the Departm ents of Chemical, Electr ical and Comput er, and Mechanical 
Engineer ing.  
 
CMR continued to see a significant increase in external funding of graduate research 
assistant support  as shown in Table 3 below.  Table 3 provides a summar y of var ious sour ces 
of ext er nal revenues f or the past thr ee year s that wer e used to “release” or “fr ee up” Stat e 
appr opr iat ions for other str at eg ic invest m ent areas.  It is the CMR’s goal to cont inue to incr ease 
the amount of incom e (res our ces), both int er nally and ext er nally, that can be used to expand 
res ear ch in the Center ’s resear ch f ocus areas as descr ibed on pag e 4. 
 

 
 

Table 3. Salary and Supplies Released by External Funding  
 
Performance Metric  FY 2013-14 FY 2014-15 FY 2015-16 

CMR S taff release tim e  $82,503 $99,224 $128,231 

Graduat e student stipend and fees 
from ext er nal sponsors
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Personnel Highlights  
 
Dr. Vahid Motevalli, Associate Dean for Research and Innovation in 
TTU’s College of Engineering, has continued to serve as the CMR’s 
Interim Director .  This appoint m ent is in addit ion to his reg ular dut ies as 
Associat e Dean.  
 
Discussions wit h CMR Facult y Associat es, Facult y, and Staf f will be 
conduct ed and plans are being made to launch a sear ch for a Center Director 
dur ing the com ing f iscal year . 
 
 
 

Dr. Stephen Canfield, Professor of Mechanical Engineering, has 
continued to serve as Faculty Associate Director .  In this role, Dr. 
Canf ield is  the Str at eg ic Resear ch Area (SRA) Coordinat or for Advanced 
Manufact ur ing and has  encour ag ed
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CMR supported the establishment  of the iMakerSpace.   The 
iMakerSpace was creat ed as a Univer sit y -wide cent er under the 
leader ship of the Colleg es of Engineer ing and Business.  It is a 
focal point on cam pus to provide training, ser vice, part nership, 
resear ch and evaluat ion in Innovat ion and Entrepr eneur ship to 
al l disciplines.  iMakerSpace encour ag es int er disciplinar y team s 
and provides suppor t and training to ext end I&E activit ies int o 
resear ch and the classr oom.   
 
 
 
 
 
 
 
 
 
 
 

 
 
 
CMR established the Digital Manufacturing 
Demonstration Lab in PH 227 for use by most ly 
underg r aduat e student s as a mor e advanced space to the 
iMakerSpace, support ing innovat ion thr oug h access to 
dig it al manuf act ur ing technolog ies.  
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Faculty Associate, Dr. Mohamed Mahmoud, received funding of $360,000 from NSF for a 3-
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Faculty Associate, Dr. Ambareen Siraj organized the Third Annual Women in Cybersecurity 
Conference ( WiCyS)  in Dallas, TX.  This conf er ence, first est ablished by Dr. Siraj under a grant 
from the Nat ional Science Foundat ion in 2014, attr act ed over 800 reg ist er ed par t icipants.  A 
supplem ent of $50,000 was received f rom NSF to help org anize this year ’s conf er ence along wit h 
Progr am Incom e of approxim at ely $320,000, which was gener at ed by over 50 exter nal sponsors 
of the Confer ence.  Associat e Dean Motevalli off icially opened the conf er ence on behalf of 
Tennessee Tech Univer sit y.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thir d  Annua l W om en in Cyber Sec ur it y Conf er enc e, March 31- April 2, 2016, Dalla s, Tex as  
 
 
Seven CAPSTONE grants funded for a total of $78,000 during the AY from ORNL, TVA, AEDC, 
and UT/CIS.  These grant s allow students the oppor t unit y to cor r elat e their innovat i v e ideas wit h 
var ious indust r ies in a classr oom envir onm ent.  
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Center Activities  
 
Tennessee Three- Star Industrial Assessment Center  
 
T he Tennessee 3-Star Indust r ial Assessm ent Center (IAC) was est ablished in the CMR in 2006 
with  f unding from  the U.S. Departm ent of Energ y.  The mission of the IAC is two- f old: 1) Assist 
small to medium sized manuf act ur er s  
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Anthony Taylor, a MS student in Mechanical Engineer ing, submitted an invention disclosure  
result ing from his thesis resear ch on developing a novel com pr essed air f low met er.  

IAC Student s Ian Swag er t y (ME –  MS), Anthony Taylor (ME – MS), and Melissa Moffet (CEE –  
underg r aduat e) were the winners of the national I AC Video Submission contest .  Students at 
24 IAC Center s wer e invit ed to contr ibut e a shor t video on an aspect of assessing energ y 
eff iciency.   Ther e wer e 15 subm issions and our IAC Center was chosen as one of thr ee 
winner s.   Their topic was Saf e Methods o f Tak ing Power Reading s on Elect r ic Panels.    
 
Four student s part icipated in summer internships with manufacturers such as Nissan and 
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Biomat er ials and Tissue Engineer ing Bioeng ineers’ Fantasy, Dilemma, and Biopr int ing –  
Pet er Yang, Stanf or d Univer sit y  

A Quick Tour of Manufactur ing Demonstr at ion Facilit y (MDF) and Opport unities in Addit ive 
Manufact ur ing –  Amy Elli ot t, Oak Ridg e Nat ional Labor at or y  

Addit ive Manufact ur ing at the Univer sit y of W ater loo –  Ehsan Toyserk ani, Univer sit y of 
W ater loo, Canada  

3-D Print ing –  
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Detect ion of  Hardwar e Troj ans in  the  Advanced Encrypt ion Standar d , Austin Mitchell –  
Mississippi Stat e Univer sit y  

Privac y- Preser ving Ride Shar ing Schem e for  Autonom ous Vehicles Using Public Key 
Syst em , Jacob Moran –  Tennessee Tech Univer sit y  

Implem ent ing the Inter net of Thing s on 3- D Print er s , Cyd Marie Rivera Rodrig uez –  
Univer sit y of Puer t o Rico in Mayaguez  

Artif icial Neur al Net wor k Predict ion of  Advanced Encr ypt ion Standar d Key Values , 
Kamer on W ells –  Knox Colleg e 

 

CMR Student Lightning Round Seminar Series   

 December 1, 2015  

New Trends in  Induct ion Machine Drive, Sima Aznavi, ME  

Online Diag nost ics of  Energ y Stor ag e Devices , Chris Ibe Ekeocha, ECE  

Modeling Str ong Base Anion Exchang e f or  Molecular Imprint ed Polym er , Clint on 
McCulloug h, ChE 

A Unif ied Schem e for  Analysis of  Kinem at ic and  Toler ance for  Link ag e Mechanism s , 
Kuan- Lun Hsu, ME 

Non -Intrusive Compressed Air Flow Measurem ent , Anthony Taylor, ME  

December 3, 2015  

Product ion of  Monodispe r se Nano- Part icles wit h  High Thr oughput Using Fiber React or for  
Medicinal Use , Sum it Jamk indik ar, ChE  

Steam Generat ion by  Solar Heat Using Por ous Media, Hamidr eza Ghasem i Bahrasem an, 
ME 
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Faculty, Staff and Student Accomplishments and Awards  

Facult y Associat e, Dr. Adam Anderson received 1 st  place in Rounds 1 
and 2 of the Virg inia Tech SHARC (Cognit ive Radio Compet it ion) in 
Januar y and March, 2016.  
 
 
 
 
 

Facult y Associat e, Dr. Steven Anton, received the 
Young Invest ig at or Award from the Air Force Office of 
Scient if ic Resear ch  in Januar y 2016.  Anton will be 
repr esent ing TT U among 41 other resear ch instit ut ions 
and small businesses.  
(
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2. B. Yu , and K. L. Ting, “Compensat ed Conjug at ion And Gear Tooth Desig n and 
Modificat ion,”  J.  of Mechanical Desig n,  (in pr ess ). 
http://mechanicaldesig n.asm edig it alcollect ion.asm e.org/art icle.aspx?articleid=2478745    

 

Conf er ence Publicat ions  

1. Zetao Yu,  Kwun -Lon Ting, Kuan- Lun Hsu , Jun W ang, and W esley W aggoner , Uncert aint y 
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Proposals Submitted 

 

  
FY  09-10 10-11 11-12 12-13 13-14 14-15 15-16 

   
3 Year Moving Avg.  

 

 
$10,200,289 

 
$10,927,246 

 

 
$10,072,301 

 
$10,130,421 

 
$10,558,412 $14,227,931 

 

 
Propos als Subm i tt ed  

 

 
$12,673,820 

 

 
$9,212,641 

 
$10,895,277 

 
$10,108,985 

 
$9,387,001 

 
$12,179,250 $21,117,542 
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Grants and Contract Awards  

  Principal  Estimated - 
 Project/Source/Account Number   Investigators  Amount     Beginning  Ending  12 months  

 1 CMR Testin g and Design - FY2015-2016   Vahi d Motevall i  $47,934 7/1/2015 6/30/2016 $55,387 
 Vari o us Indust ri es  

 Accoun t #:  5-38585 

 2 UT -CIS 2015-16   Meenkash i Sun da ra m  $20,000 7/1/2015 6/30/2016 $0 
 Unive rs i t y of Ten n e ss e e Center for  
 Indus t ri al Servi ce s  
 Accoun t #:  5-33512 

 3 UT -CIS 2015-16 Capston e   Meenkash i Sun da ra m  $15,000 7/1/2015 6/30/2016 $15,000 
 Unive rs i t y of Ten n e ss e e Center for Indus t ri al  
 Servi c e s  
 Accoun t #:  5-33513 

 4 Publ ic -Pri va t e Part n e rs hi p for a Compre h en s i ve  Glenn Cunni ng h am  $210,000 9/30/2014 9/30/2016        $210,000 
 W ork f o rc e Devel o pm e n t Plan to Sti mu l at e Indust ri al  
 Energy Effic i en c y and Demand Reduc ti on  
 US Departme n t of Energ y Golden Field  
 Offi c e - Award DE-EE0005533 - Mod. #11 
 Accoun t #:  5-32290 

 5 Publ ic -Pri va t e Part n e rs hi p for a Compre h en s i ve  Glenn Cunni ng h am  $50,000 9/30/2015 9/30/2016         $50,000 
 W ork f o rc e Devel o pm e n t Plan to Sti mu l at e Indust ri al  
 Energy Effic i en c y and Demand Reduc ti on  
 U.S. Departm e n t of Energ y - Award DE - 
 EE0005533 - Modifica t io n #12  
 Accoun t #:  5-32290 

 6 Progra m Income - Fiscal Yea r 2015-16 - on NSF  Ambaree n Sira j  $319,896 7/1/2015 6
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  Principal  Estimated - 
 Projec t/Source/Account Number   Investigators  Amount     Beginning  Ending  12 months  

 13 Develo p me n t of Marinize d Pt -Modified MCrAlX  Ying Zha n g  $140,000 3/25/2016 9/30/2017       $140,000 
 Coatin gs with Impro ve d Hot Corros io n and Oxid a t i o n  
 Resista nc e Syn t he s i zed via a Low -Cost  
 Electro d e po si t i on Proc e ss  
 Offi c e of Nava l Researc h -  Award: N0014-  
 14-1-0341, Modifica ti o n #4 
 Accoun t #:  5-32367 

 14 GOALI: Enviro n me n t al l y -Assist e d Reacti ve   Jiaho n g Zhu  $129,425 8/15/2015 8/14/2016 $129,425 
 Si nte rin g of Conduc ti ve Spin e l Layers for Soli d  
 Oxide Fuel Cell Appli c at i o n  
 Nati o n al Sci e nc e Found a t io n -  Year 2 of 3 -   
 Award CMMI-1362680 
 Accoun t #:  5-31203 

 15 REU Supp l em e n t to: GOALI: Enviro n m en t al l y - Jiaho n g Zhu  $5,000 12/17/2015 12/8/2016 $5,000 
 Assis ted Reacti ve Sin t e rin g of Conduct i ve Spi n e l  
 Layers for Soli d Oxid e Fuel Cell Applic a t io n  
 Nati o n al Sci e nc e Found a t io n -  Award  
 CMMI- 1362680 
 Accoun t #:  5-31203 

 16 REU Site – Sum me r Research Interns h ip s in   Jose p h Renci s  $124,321 3/15/2016 3/14/2017 $117.155 
 Manufactu ri ng and Tec h no-Entre p re ne u r sh i p   Vahi d Motevall i  
 Prep a ra ti o n 
 Nati o n al Sci e nc e Found a t io n -  Award  
 1461179 - Year 2 of 3 
 Accoun t #:  531232 

 17 RET Supp l e m en t to REU Site - Sum me r Researc333 033h
/P <</MCID 265EUn Jose p h Renci s  3/15/2016 
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  Principal  Estimated - 
 Project/Source/Account Number   Investigators  Amount     Beginning  Ending  12 months  

 Accoun t #:  5-32812 

 32 Collabo ra t i ve Researc h:  Edge Surf a ce Top o g rap h y ChaBum Lee  $116,138 8/15/2015 8/31/2016        $100,000 
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 Schedule 7

CENTERS OF EXCELLENCE
ACTUAL, PROPOSED, AND REQUESTED BUDGET

Institution Center

FY 2015-16 Actual FY 2016-17 Proposed FY 2017-18 Requested

Matching Appropr. Total Matching Appropr. Total Matching Appropr. Total

Expendi tur es    

Salaries

Fac ulty 397,791 372,301 770,092 400,000 505,954 905,954 450,000 506,000 956,000

Other Pr of essi onal 52,166 377,496 429,662 40,000 386,117 426,117 40,000 390,500 430,500

Cler i c al/ Suppor ti ng 0 38,093 38,093 0 56,903 56,903 0
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FY 2017 – 2018 Budget Request and Justification  
 
 

T he CMR is req uest ing a 6.5%  incr ease in  the FY 2017- 18 Stat e appr opr iat ions to account f or 
incr easing salar ies, benef it s, student support, tuit ion and fees, supplies, and travel cost s.   
 
Tennessee Tech Univer sit y had a 1% salar y incr ease as of Januar y 1, 2015 for all f acult y and 
staf f.  Since this was an appr oved salar y incr ease f or TT U and not a stat e- wide incr ease0 Tc(at)-6.6(e)].8(ed )0.5(s)-2-6.6(shP2hS)2(i).4( a)-3n
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SUPPORTING MATERIALS   
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CMR Supported Graduate Students Degrees Awarded  
 

Masters  
 
 
Brita Anderson 
“Enhancing Ner ve Tissue Regener at ion: Optim izing Growt h Factor s and Extracellular Matrix 
Prot eins wit h Dimensionall y -Specif ic Cultur e Param et er s”  
Fall 2015 
Advisor:  Dr. Jeff rey Rice  
Chemical Engineer ing 
 
Seth Latture  
“ T he Developm ent and Optim i zat ion of a 3D Print ed Device f or the in Vitr o Cultur e of Cells and 
Pot ent ial Drug Scr eening”  
Sum m er 2015  
Advisor:  Dr. Jeff r ey Rice  
Chemical Engineer ing 
 
Jonathan Miller  
“Elect r ochem ical Perf orm ance and Cycle Lif e of Select ed Carbon -Based and Carbon- Free Air 
Cathodes”  
Fall 2015 
Advisor:  Dr. Jiahong Zhu 
Mechanical Engineer ing 
 
Clint McCullough  
“Modeling Spher ical Dicy anoarg ent at e Imprint ed Anion Exchang e Resins”  
Spr ing 2016  
Advisor:  Dr. Jennif er Pascal  
Chemical Engineer ing 
 
Ian Swagerty  
“An Invest ig at ion of Nat ur al Gas Fireplace Hear Extract ors; Their Applicat ions and Impact”  
Spr ing 2016  
Advisor:  Dr. Glenn Cunning ham  
Mechanical Engineer ing 
 
Linzhu Zhang  
“Charact er izat ion of NI -Craly and Nico- Craly Coating s Fabricat ed by Electrolyt ic Codeposit ion”  
Fall 2015 
Advisor: Dr. Ying Zhang 
Mechanical Engineer ing 
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CMR Supported Graduate Student Degrees Awarded  
 

Ph.D. 
 

 
William A derholdt  
“ T owar ds a Framework for Sur vivable Clouds”  
Spr ing 2016  
Advisor:  Dr. Stephen Scot t  
Engineer ing 
 
Antonio Pistono  
“An Invest ig at ion of Fuel Cell Subzer o Cold Star t”  
Fall 2015 
Advisor:  Dr. Cynthia Rice  
Chemical Engineer ing 
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CMR Graduate Students  Supported from State Appropriations  
 
 

Masters        Ph.D. 
 
Surya Teja Gunukula      Michael Adenson  
Advisor: Dr. Mohamed Mahmoud     Advisor: Dr. Joe Biernack i  
Elect r ical & Comput er Engineer ing    Chemical Engineer ing 
 
Chin Chris Ibe- Ekeocha     Sima Aznavi  
Advisor: Dr. Hicham Chaoui      Advisor: Dr. Hicham Chaoui  
Elect r ical & Comput er Engineer ing    Elect r ical & Comput er Engineer ing 
 
Patrick Kent        Houman Babazadehrokni  
Advisor: Dr. Jeff r ey Rice      Advisor: Dr. Ehsan Langur i  
Chemical Engineer ing      Mechanical Engineer ing 
 
Seth Latture        Bo Bonning  
Advisor: Dr. Jeff er y Rice      Advisor: Dr. Pezhm an Shir vanian  
Chemical Engineer ing      Mechanical Engineer ing 
 
Leora Maxwell Loftis      Kuan- Lun Hsu  
Advisor: Dr. Jennif er Pascal      Advisor: Dr. Kwun Ting 
Chemical Engineer ing      Mechanical Engineer ing 
 
Sravanthi Mandalapu      Ryan Kettle  
Advisor: Dr. Hicham Chaoui      Advisor: Dr. Steven Anton 
Elect r ical & Comput er Engineer ing    Mechanical Engineer ing 
 
Jonathan Miller       Clint Mc Cullough  
Advisor: Dr. Jiahong Zhu      Advisor: Dr. Jennif er Pascal  
Mechanical Engineer ing     Chemical Engineer ing 
 
Abdul Salam Mohamed      Koteswara Medidhi  
Advisor: Dr. Joe Biernack i      Advisor: Dr. Jennif er Pascal  
Chemical Engineer ing      Chemical Eng ineer ing 
 
Maheshwar Nunna       Gholamreza Mirshekari  
Advisor: Dr. Ehsan Langur i      Advisor: Dr. Pezhm an Shir vanian  
Mechanical Engineer ing     Mechanical Engineer ing 
 
        Mohsen Safaei Mohammadabadi  
        Advisor: Dr. Steve Anton  
        Mechanical Engineer ing 
 
        Khaled Mohamed Rabieh 
        Advisor: Dr. Mohamed Mahmoud  
        Elect r ical & Comput er Engineer ing 
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        Ahmed Sherif  
        Advisor: Dr. Mohamed Mahmoud  
        Elect r ical & Comput er Engineer ing 
 
        Paige Spencer  
        Advisor: Dr. Jeff r ey Rice  
        Chemical Engineer ing 
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External Funding – Proposals Submitted  

 Status                  Title       PI's  Department  Total Funds  

 1 100MC-13 CMR Testing and Design - FY2015- 2016 Motevalli CMR $47,934 

 5-38585 Various Indust ri es  

 2 189MC-15 UT -CIS 2015- 16 Sundaram  ME $20,000 
 23(15-16) 
 5-33512 Univers i t y of Tenness ee Center for Indust ri al  
 Servi c es  

 3 189-SD2  UT -CIS 2015- 16 Capst one  Sundaram  ME $15,000 
 24(15-16) 
 5-33513 Univers i t y of Tenness ee Center for Indust ri al  
 Servi c es  

 4 487Sup  Suppl em ent to: Capac it y Buildi ng in  Siraj  Com pS  $50,000 
 8/6/2015 Cybers ec uri t y Broadeni ng Part ic i pat i on of  
 39(12-13) Women in Cybers ec uri t y through W om en in  
 Cybers ec uri t y Conferenc e and Prof ess i onal  
 Developm ent  
 5-31273 National Sc ienc e Foundati on -  Award DUE - 
 130441 Supplem ent  

 5 500RSup2  Suppl em ent to: Collaborat i ve Researc h: A Multi - Biernack i  ChemE  $6,000 
 2/16/2016 Scale Environm ent al and Kinet ics St udy on the  Nort hrup  Chem E 
 160(15-16) Pyrolys i s of Sus t ai nabl e Biomass Feeds t oc k  
 5-31222 National Sc ienc e Foundati on   -  Awar d CBET - 
 1337033 

 6 559MCSUP RET Suppl em ent to REU Sit e - Summ er  Rencis  COE  $10,000 
 4/20/2016 Researc h Interns hi ps in Manufacturi ng and  Motevalli COE  
 162(15-16) Techno- Entrepreneurs hi p Preparat i on  
 5-31232 National Sc ienc e Foundati on  

 7 600MC-R3 Improvi ng Interf aci al St rengt h of 3- D Print ed  Stret z  ChemE  $99,336 
 11/2/2015 ABS W eld Lines: Com pat i bi l i zed "Stripe"  
 75(15-16) Depos it i on  
 5-39364 Oak Ridge Nat i onal Laborat ory -  Subc ont ract  
 4000145173 

 8 607MC CAREER: Autonom ous W irel ess Access in  Anders on  ECE $543,039 
 7/21/2015 Conges t ed Sm art City Spect rum  
 19(15-16) 
 Pending  Nat ional Sc ienc e Foundati on  

 9 608MC Consult i ng in Areas of Applied Signal  Anders on  ECE $31,809 
 7/23/2015 Proc ess i ng and Advanc ed Communi c at i ons  
 16(15-16) Techni ques  
 5-39363 Oak Ridge Nat i onal Laborat ory -  Subc ont ract  
 4000140763 

 10 608MC-M1 Consult i ng in Areas of Applied Signal  Anders on  ECE $9,900 
 Proc ess i ng and Advanc ed Communi c at i ons  
 Tec hni ques  
 5-39363 Oak Ridge Nat i onal Laborat ory -  Modific at i on  
 #1 Subc ont ract 4000140763  
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Status                    Title       PI's  Department  Total Funds  

 53 655MC Fabric at e Alumini zi ng Ni -bas ed 31V Alloy  Zhang  
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