
Definition of  Unit 

Definition of Unit:  Center for Manufacturing Research 

Reporting Year: 
 
Providing Department: 
Manufacturing Research Center 



2.  Teamwork 

3.  Commitment to Excellence 

4.  Commitment to Personal/Professional Development 

5.  Valuing Partnerships, Cooperation, and Collaboration 

6.  Commitment to Continuous Improvement 

 

 

Goal/Objective/Outcome 

Goal 1.  Increase national and international recognition for 
TTU manufacturing research 

Define Goal: 
Increase rese arc h activ ity in the CMR by incre as ing total funding reque s t s thro ugh pro po s als subm it t e d 
to exte rnal so urc e s, and thus, incre as e funding im pac t at the Unive rs ity and State leve ls.   The CMR is 
co nt inuing to inve st in facult y mem be rs in the College of Engine e ring who co nduc t rese arc h in 
manufac t uring rese arc h areas.   In addit io n to this inve stm e nt, it is our go al that our exte rnal pro pos al 
activ ity and exte rnally funde d researc h will i



 
Intended Outcomes / Objectives: 
Ensure pro duc t iv ity of the CMR in scho larly wo rk and graduat e s.  
 
Enhance pro fe s s io nal dev e lo pme nt of faculty and staff.  

 

 

Goal 3.  Increase resources of the CMR to allow for research 
expansion 

Define Goal: 
Increase the amo unt of inco me (reso urc e s), both inte rnally and exte rnally, that can be used to expand 



m anufac t uring -relate d researc h co nduc te d thro ugh our Center. Several facult y hav e been adde d to the 
co lle ge and  the univ e rs it y has signific ant ly inv e ste d to incre as e rese arc h pro duct iv ity.  

 

 

Assessment Tool #2: External Proposal Submissions 

Goal/ Outcome/ Objective: 
Goal 1 and Goal 2 and Goal 3 
 
Type of Tool: 
Tracking Spreadsheet 
 
Frequency of Assessment: 
Annually 
 
Rationale: 
a. Propo sal valuat io ns hav e been sho w n stat is t ic ally to be a signific ant leading indic at o r of Project 
Activ at io ns. This will help to ident ify pro ce s se s that can be im ple me nt e d or mo difie d to boo st pro po s al 
activ ity. b. Successful results will indic ate an annual incre as e as describe d abov e.   c. Propo sal valuat io ns 
are a funct io n of bo th the num be r of pro po s als as well as the size of large r co llabo rat ive pro po s als. As 
the College of Engine e ring incre as e s their num be r of te nure -track faculty, the num be r of pro po sals 
sho uld incre ase. As the College ’s rese arc h areas grow and becom e self- sustaining, the num be r of large r 
co llabo rat ive pro po s als should incre as e as well.  

 

 

Assessment Tool #3:  Publications and Supported Graduate 
Student Degree Completion 

Goal/ Outcome/ Objective: 
Goal 1 and Goal 2 
 
Type of Tool: 
Other 
 
Frequency of Assessment: 
Annually 
 
Rationale: 
1. Publicat io ns 2.  Outreach Activ it ie s 3. Graduat e Student s Comple t ing Degree s 4. Awards & Reco gnit io n  



 

 

Assessment Tool #4:  Income Generation 

Goal/ Outcome/ Objective: 
Goal 1 and Goal 2 and Goal 3 
 
Type of Tool: 
Tracking Spreadsheet 
 
Frequency of Assessment: 
Annually 
 
Rationale: 
a. The CMR uses its annual State Appro priat io n fo r basic reso urc e s including salarie s, bene fit s, graduate 
assist ant s hips and fees. In orde r to expand capabilit ies and incre ase seed funding in explo rat o ry areas, 
the CMR must rely on supple me nt ing State appro pr



which will be funded during the next year.  The total value of the proposals was a 23.7% 
decrease from the value of proposals submitted in 2017-2018. 

 

 

Included in the externally funded grants this past year were: 

�x Thirty -one diffe re nt rese arc h pro jec t s were activ ate d fo r a total of $3,627,332 from vario us 
funding agenc ie s, i.e., U.S. Departm e nt of Energy, Natio nal Science Foundat io n, Natio nal 
Instit ut e of Health, Air Force Office of Scient ific Rese arc h, Oak Ridge Natio nal Labo rato ry, etc.   In 
addit io n, 33 externally funde d rese arc h pro po s als in the amo unt of $9,754,283 were subm itt e d 
by 21 diffe re nt CMR facult y assoc iat e s to be co nsidered fo r funding.    

�x The Industrial Assessment Center (IAC), led by Dr. Glenn Cunningham and Dr. Ethan 
Languri, CMR Faculty Associates (Mechanical Engineering), was awarded 2018 Center 
of Excellence by the U.S. Department of Energy (DOE).  This award places the IAC as 
the top-ranking center out of 28 centers nationwide. $346,687 in Year 3 funding was 
awarded by DOE. The IAC has been in existence at Tennessee Tech since 2006.     

�x CMR Faculty Associate Dr. Ambareen Siraj (Director, Cybersecurity Education, 
Research and Outreach Center, CEROC) continues to serve as PI for the Tennessee 
CyberCorps: Scholarship for Service Program with Dr. Douglas Talbert serving as Co-
PI.  Year 4 funding from the National Science Foundation (NSF) was awarded to 



continue supporting the efforts for this Program.  



Smart Cities infrastructures and provided undergraduate research experiences for a total 
of ten interns from eight different universities.   

�x Dr. Stephen Canfield, CMR Faculty Associate, continued to lead the Innovation Corps 
Sites Training Grant at Tennessee Tech during the third year. Funding of $99,956 was 
awarded for Year 3 to support this research effort. 

�x The CMR Faculty Associates and R&D engineers have published 46 journal papers, 59 
conference papers, and four book chapters during the past year. 

�x The CMR had two Visiting International Researchers at Tennessee Tech during the past 
year.  





  

Several faculty associates, staff, and students of the CMR have received significant honors and 
awards this past year with some of them being the direct result of successfully manufacturing 
related research and education supported via external funding.  

�x CMR Faculty Associate, Dr. Stephen Canfield (Professor of Mechanical Engineering), 
was awarded the Brown-Henderson Outstanding Engineering Faculty Award which 
rewards accomplishments that most closely reflect the mission of the College of 
Engineering - preparing graduates through a blend of education, research and service.   

�x Dr. Stephen Canfield was also awarded the 2019 Kinslow Engineering Research Award 
which is given for the best paper written by a TTU engineering faculty member and 
published in a referred professional journal.  The paper is titled “Controllability Ellipsoid 
to Evaluate the Performance of Mobile Manipulators for Manufacturing Tasks”, 
published in the ASME Journal of Mechanisms and Robotics, October 12, 2017. 

�x Dr. Dale Wilson (Mechanical Engineering), CMR Faculty Associate, was awarded the 
2019 Leighton E. Sissom Innovation and Creativity Award.  This award was established 
to recognize innovation and creativity in scholarship, methodology, invention, technique, 
processes, or other unique contributions demonstrating innovation and creativity.   

�x CMR-supported Manufacturing and Engineering Technology (MET) graduate students 
Aslan Nasirov and Shane Terry tied for the MET Graduate (Masters) section of the 
Tennessee Tech Research and Creative Inquiry Day.  Mr. Nasirov’s paper was titled 
“Prediction of Mechanical Properties of Fused Deposition Modeling-Made Parts using 
Computational Models” and Mr. Terry’s was titled “Innovating the FDM Process – Metal 
Powder PLA Printing”.  Mahdi Mohammadizadeh won the MET Graduate (PhD) section 
of the Tennessee Tech Research and Creative Inquiry Day with his paper titled 
“Thermomechanical Investigation of Continuous Fiber Reinforced Additively 
Manufactured Components”. 

�x In the Mechanical Engineering section of the Tennessee Tech Research and Creative 
Inquiry Day, CMR-supported student Nathan Ghattas won the Undergraduate section of 
the Tennessee Tech Research and Creative Inquiry Day with his paper “Investigation of 
Mechanical Boundary Conditions on Impedance-Based Structural Health Monitoring in a 
Biomedical Environment”.  In the Graduate (Masters) section, Farzin Mashali won with 
his paper “A Particular Nanodiamond Suspension for Thermal Management”.  In the 



Goal/Objective/Outcome Number: 
Goal 3.  Increase Resources of the CMR to Allow for Research Expansion 
 
Results: 

�x The CMR secure d thirt y -



New Modifications and Continuing Improvement to 
Goals/Objectives/Outcomes Item 

Goal/Objective/Outcome Number: 
 
Program Changes and Actions due to Results: 
 
Link to Assessment: 
 
Link to 'Tech Tomorrow' Strategic Plan: 
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