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AM Issues!!!

 The safety of using parts produced with additive 
manufacturing techniques is the government's 
biggest concern in adopting the technology.

 AM so far, is mostly a supplier of temporary parts 
rather than final replacement parts.

 AM is particularly well suited to prototyping 
sensor components which had often required 
specialized manufacturing techniques, making 
new units costly and repairs impossible.



Objectives & Goals!!!

There is a need to develop the capability that will 
foster multi-disciplinary interconnections between 
NASA researchers in a range of (STEM) scientific and 
engineering disciplines, business, policy makers and 
education, through the acquisition and 
development of know-how and capacity building in 
the areas of the manufacturing of Small 
Components such as Cube Sat & Small Sat, Micro 
and Nano-scale materials for PV fabrication; and 
how to integrate Nano- and micro-scale 
manufacturing, using Additive Layer Manufacturing
(ALM) technology and engineering.



NDT C-Scan & D-R

1. CT Scans (>200 kV/eV )
2. Digital Radiography
3. Volume Graphics Image Analysis



Students Obtaining Training In CT Scan, Digital Radiography & 
Volume Graphics Image Analysis Tools @ PINNACLE NDT, 

Suwanee, Georgia – continued!

Walk-in 320 kV Radiation Cabinet
With Part Manipulator

Students Manipulating Images  
Volume Graphics Environment



XY - UT Scanner Technology @
Marietta NDT



The Electromagnetic Spectrum



DESIGN PROBLEM RESULTS

Design of Experiments for Non-Destructive 
Testing of 3D AM Components.

DISCUSSION/CONCLUSION

Problem Statement

•During the fabrication process, metallic AM parts/alloys 
experience complex thermal history involving directional heat 
extraction, repeated melting and rapid solidification/cooling.  
Although services for testing such components are growing, 
the process of Non- Destructive Testing (NDT) could get very 
lengthy and expensive.  Thus, it has started to create a 
demand for qualified individuals (Work Force Development) 
in the area of NDT. Qualification and certification has been 
repeatedly identified as a challenge to widespread adoption 
of AM components. Hence, technological alternatives for an 
accelerated qualification of NDT are needed. Hence the 
benefits and need of this CAM-MSIPP Project

Design Objective

•To design Experiments so that we can produce very clear 
indication of the location, size, shape and position of defects 
in both small and large 3D Metal components.

Design Requirements/Constraints

•The jury is still out on the several non-destructive inspection 
methods that exist today, which are being applied to evaluate 
the integrity of industrial equipment and which raise several 
questions such as: What are the most reliable methods? 
Which of them provide lower decision risks? Is there an ideal 
method for a given type of component/equipment? Does a 
more reliable inspection method also cost more? 

Design Criteria

• These results suggest that the most accurate results in the area of NDT lies within the X-Ray method.
• This development is important, because using X-Rays as a form of non destructive flaw testing enables a        

tester to visually pinpoint defects on a monitor, and the results can be shown in color too
• Future advancements in this area of testing should focus on minimizing the time it takes to scan an object, 

before X-Raying defects.
• We are now in the process of designing experiments to accommodate the Three (3) new Components 

recently delivered to CAU by KCP and we are very hopeful.

Instructor: Dr. Cyril Okhio 
Student Poster Competition- Spring 2016

Team Name: Zacorion Collins & Courtney Wallace
Advisors: Cyril Okhio,  Olu Olatidoye, Wes Everhart, Kevin Baughn, Jag Vadival, & H. Chegini

DESIGN SOLUTION

Final X-Ray Scan

Test Results

The needs of NNSA, MSIPP, and CAM Outfit have been met.
Validation Results

Figure 1.  Using  X-ray c-scan showed the flaws in the 
titanium component through several layers.

Figure 2. The USIP-12 Ultrasonic Flaw Detector supplied by 
KCP used in the first testing trials. These trials were 

inaccurate.

•Nondestructive testing modalities rely on different 
physical phenomena such as electromagnetism, acoustic 
emissions, thermal emission and high-energy radiation 
penetration through materials. This diversity in 
Nondestructive testing tools is only matched by its fields 
of application such as testing of mechanical structures 
and components, online monitoring of manufacturing 
processes and products. Following from the above, the 
specific Nondestructive testing techniques explored 
here at CAU include- ultrasonic testing methods, X-Ray, 
and neutron radiography. X-Ray method is showing a lot of 
promise compared to other NDT techniques.

The solution of  the above stated problems using 
the X-ray was most accurate, due to being able to 
see the flaws in the component.

Figure 3. Images taken from a CT-
Scan using the X-Ray technique. 

Presented at the 2016 Annual Faculty Research Workshop – NCA&T 
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DESIGN PROBLEM RESULTS

Adhesion Process in Polymer Three-
Dimensional Printing

DISCUSSION/CONCLUSION

Problem Statement

• In regards to polymer based print production, there are 
some issues when finalizing a three-dimensional printed 
object. The difficulty is removing the object from the print 
platform. The production platform can cause time 
consumption concern. For polymers, three-dimensional 
printing platforms are designed for adhesion; through a 
thermal and non-thermal technique. All polymer pieces 
have to be manually removed from the production 
platform. With design and testing it was found that 
changing the structure of the machine platform could 
possibly reduce production time at a larger scale. Utilizing 
simulation modeling and visualization one can determine 
the over all efficiency of a high performance production 
platform. 

Design Objective

• To design a high performance printing platform for 
polymer three-dimensional additive manufacturing. To 
construct a platform that allows quality and time efficient 
mass prototyping. 

Design Requirements/Constraints

• Must fit the measurements of a desktop 3D printer 
platform

• Print Platform must be made of a material that will not 
melt at the same temperature as the polymer being 
printed

• Must utilize a special technique that will remove the 
printed object efficiently   

Design Criteria

• The solution of  the above stated problems can be 
addressed using Ultem (a polymer that melts at a higher 
temperature than the initial printed material). Also using a 
cleat conveyor belt design can effectively remove a printed 
object.

• The results provided prove that the variables to consider when testing can vary print performance on the platform.
• In conclusion, it was found that the slicer settings of the desktop 3D printer and the surface of the print platform are 
the most significant factors to consider when producing a quality printed object on this specific platform.
• With further testing and data accumulation, one can utilize this unique print platform on a larger scale. Large scale 3D 
polymer printers also display this same adhesion issue. This print platform can help improve the time efficiency and 
manufacturing performance of a 3D printed polymer object at any scale. 

Instructor: Dr. O. Olatidoye & Dr. C. Okhio
Student Poster Competition- Spring 2016

Team Name: Tamera Green
Advisors: Amy Elliott, Cyril Okhio,  and O. Olatidoye

DESIGN SOLUTION

Final Test Print

Testing Results

The needs of the 3D Polymer Desktop Print Platform have been met.

Validation Results

Figures 1 & 2:  Shows the top and side profile of the finished 
print platform.

Figures 3 & 4: The Solidoodle was the 3D desktop printer 
used to perform testing.

• Built on the idea of a conveyor belt 3D printer platform
• Utilized the materials given to design cleats that would be the base 
of the     print platform
• Used Solid Works (CAD System) to effectively design and model the 
cleats
• Printed the cleats in Ultem plastic, which melts at a higher 
temperature than ABS plastic (the initial desktop 3D print material)
• Sewed the cleats using Nylon thread to a fabric belt with a spacing 
that would allow the polymer material to flow in and attach to the 
platform
• When finalized, attached the belt to a desktop 3D printer 
(Solidoodle), that utilizes a heated bed plate for ABS plastic
• Ran the printer to produce basic prints at different print settings to 
test different variable solutions

Figures 5 & 6: Images taken from 
some of the testing prints. 

Presented at the 2016 Annual Faculty Research Workshop – NCA&T 



Summer Camp Goals!!!

Define Engineering
Learn Design & Manufacturing
Produce 3D Objects 
Learn to communicate Design
Play Games & have fun



Other Areas of Interests

Alternative Energy Development for 
Space Applications 

&
Effects of Swirl on the Performance 
of Conical Diffusers - Applications in 

Combustion Efficiency;



SiC-Based Power Electronics: 
Current & Future Applications

 Expansion of solar-photovoltaic technology 
and other forms of alternate energy → 
emphasis on system efficiency

 SiC-based power electronics are more 
efficient than Si-based devices and 
exhibit better thermal conduction properties

 Solar-photovoltaic industry: a shift 
toward modular SiC-based power 
electronics inverters in the near future

 Automotive industry: a new transition of 
power semiconductor systems for hybrid & 
electric vehicles



Deductions
 Limited supply of SiC-based power 

devices, despite their excellent operating 
characteristics

 SiC technology is not cost competitive
with its counterparts, Si-based or GaAs-
based power devices

 SiC power electronics industry needs 
further development for newer and more 
cost effective technologies

 Semi-South company contribution to the 
development of SiC devices in general, 
and to the power modules in particular



Effects of Swirl On Performance      
of Conical Diffusers – Combustion Enhancement

 Circumferential velocity component produce worthwhile 
improvements in the performance of, and eliminate flow 
separation in, wide angle conical diffusers.

 The best inlet swirl strength produced about 60% reduction 
of the total diffuser losses in swirl-free flow.

 Increasing the swirl beyond an observed threshold 
completely eliminated flow separation, but it also gave rise 
to a central zone of recirculating flow and hence additional 
dissipative losses.

 The optimum improvement achievable in wide angle 
diffuser performance using swirl does not require the 
addition of more energy than it saves.

 Numerical Models seem to be incapable of General 
Applicability for Design.

 Work needs to be done to develop an Interface Between 
Numerical Models & Physical Models???



Conical Flow Assembly 
& Flow Patterns (7o Swirl)



Static Pressure Distribution
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Advanced (+Additive) Manufacturing 
10 Years & Beyond

17

 To accelerate the integration of  AM 
technologies into the marketplace; 

 To identify potential, fruitful research areas for 
additive manufacturing for the next 5-10 years;

 To network leading experts in the field from 
industry, academia and government Agencies 
with synergistic results;

 To lay out a thoughtful and systematic plan for 
AM-Workforce development through R&D.



Design

18

 Create conceptual design methods to aid designers 
in   defining and exploring design spaces enabled by 
AM.

 Produce a new foundation for computer-aided 
design systems to overcome the limitations of 
existing solids modeling in representing complex 
geometries and multiple materials.

 Provide a multi-scale modeling and inverse design 
methodology to assist in navigating complex process-
structure-property relationships.

 Create methods to model & design with variability: 
shape, properties, process, etc.



Process Modeling & Control

19

 Develop predictive process-structure-property-
throughput relationships integrated with CAD/E/M 
tools.

 Create closed-loop and adaptive control systems 
with feed-forward and feedback capabilities. 
Control system algorithms must be based on 
predictive models of system response to process 
changes.

 Produce new sensors that can operate in build 
chamber environments and sensor fusion 
methods.



Materials, Processes & Machines

20

 Develop a better understanding of the basic physics of AM processes to 
capture the complexity in the multiple interacting physical phenomena.

 Study scalable, fast line or area material processing methods to greatly 
increase machine throughput.

 Study open-architecture controllers and reconfigurable machine modules.
 Exploit unique AM characteristics to produce epitaxial metallic structures, 

fabricate parts with multiple and functionally gradient materials, and 
embed components during fabrication processes.

 Explore screening methodologies to answer the question as to why some 
materials are process-able by AM and others are not

 Explore tools for AM fabrication of structures and devices, atom by atom  
and design for Nano-manufacturing. 

 Study and identify sustainable (green) materials including recyclable, 
reusable, and biodegradable ones.



Energy & Sustainability Applications

21

 Explore energy system components to take 
advantage of AM capabilities.

 Pursue Maintenance, Repair, and Overhaul 
(MRO) as a potential AM application.

 Explore equitable indicators for measuring 
sustainability in AM processes and products.

 Identify sustainable engineering materials for 
AM processes.



*Education

22

 Develop university courses, education 
materials, and curricula at both the 
undergraduate and graduate levels, as well as 
at the technical college level.

 Develop training programs for industry 
practitioners with certifications given by 
professional societies or organizations.

 Develop Strategies to Recruit, Nurture, Retain, 
Graduate, Place & Track AM students.



Community & Development

23

 Reduce machine, material and servicing 
costs to ensure the affordability of AM in 
relation to conventional manufacturing.

 Develop and adopt internationally 
recognized standards (such as those 
recently initiated by ASTM Committee 
F42) which are useful to product, process 
and material certification.



National Test-Bed: Long Term Goals

24

Kennesaw State University wishes to establish 
a national test-bed  with distributed AM 
machines and/or expert users to leverage 
equipment and human resources in future 
research and to exemplify an embedded cyber-
enabled cell for Advanced Manufacturing, 
Protocol, Architecture, Logistics & Training.



Conclusion!!!

25

Successful completion of the above will lead to
significant benefits on affordability, maintainability,
reliability, rapidity, throughput and functionality in
practical applications of AM. Not only will the
technologies become more adopted by the technical
community with AM expertise, but there is a great
potential for catalyzing the use of AM technologies by
a broad population of entrepreneurs. The combined
economic impact can be very compelling and huge.



26

https://www.citim-am.com/index.php
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