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Additive Manufacturing 
(AM) thinks about 
the world in terms of 
individual layers of “ink.” 
In the vast and diverse 
world of 3D printing, 
“ink” can be plastics,  
proteins, titanium, or 
candy. The possibilities 
are infinite. AM parts 
are designed to be built 
up, material is added, 
not carved away. This 
fundamental shift 
from the traditional 
subtractive approach 
to manufacturing is the 
primary reason that AM 
is so disruptive.
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Design for AM (DfAM) provides engineers with freedom and flexibility to 
enable efficient and creative solutions. As with any manufacturing process, 
that freedom comes with the responsibility to anticipate the manufacturing 
route and carefully consider how design features will impact the AM 
production process. The decisions made in the conceptual design stage 
heavily influence the economics of part production.

AM is a team sport and includes many disciplines to effectively design, 
build, and qualify a part. The diverse world of AM has grown from its 
origins into seven broad categories with new entrants challenging those 
categories every day.

In this course we provide a methodology that outlasts these 
categorizations. Instead of adhering to mandated definitions (which are 
rapidly changing), we study how the layer is created, the form of the ink, 
and the energy required to make all of these aspects work together.



ADDITIVE MANUFACTURING CERTIFICATE 
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WHAT TO LOOK FOR IN AN AM COURSE
The right AM course for you is the one that closely aligns with your 
professional and educational goals while allowing you to gain practical, 
applied knowledge in a flexible environment. 
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Consider these aspects of course selection before choosing an 

AM course: 

  CONSISTENCY – IP AND OWNERSHIP

The material presented is owned and updated by the trainer regularly. 
Everyone gains the same knowledge and insights so that a certificate is 
meaningful. Seminars are useful and educational but distinct because 
the speakers may not be trained in education, nor do they seek to take 
a group of people and arm them with the same information, the same 
vocabulary, or the same learning objectives. Training helps get many 
people on the same page. If the trainer has not invested in their content, 
why should you?

  EXPERIENCE – AM AND INSTRUCTORS

Do the trainers have the expertise to teach? Do they have experience in 
the field to share? The ability of the trainer to take a deep dive into the 
material is critical to your team’s success. Are the trainers enthusiastic 
about what they do? Can they communicate well? Being a sound 
engineer is a good start, but being able to communicate effectively is 
essential. The best educators can explain the same concept in three or 
more different ways to speak to a variety of learning styles.

  VALUE – USING AM AND ROI

Training is meant to improve the skills of the employee, which brings 
value to the company. Does your trainer have evidence that their training 
results in a positive return on investment?
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  CONTENT – AGNOSTIC AND UNBIASED

Is there an organizing framework for presenting the material? Is it 
comprehensive, or does it only describe one or two AM technologies? Are 
the instructors independent and agnostic to give you an unbiased view? 
Can the training material meet your requirements? Is there a stated goal, 
and are there learning objectives? Do the trainers have their own content, 
case studies, quizzes as opposed to referring to well-known examples 
available in the literature?

  PEDAGOGY – LEARNER FOCUSED

Does the training use text, images, videos, case studies, discussions, and 
team activities effectively to engage different learning styles? Everyone 
has a different learning style, and while presentations may convey lots 
of information quickly, they cater to passive learners. Discussions, case 
studies, and problem-based learning appeal better to active learners, 
who learn by engaging with the material, the instructor, and their peers. 
Trainers should employ proper pedagogy to ensure that everyone meets 
the learning objectives and training outcomes.

  ASSESSMENT – SHOW IT AND PROVE IT

How do you know the training was successful? Have former students 
successfully applied their training after course completion? Have 
they come back after training with follow-up questions showing they 
have retained and are using the training? A concluding assessment 
(quiz, presentation, or case study is essential in gauging the students’ 
absorption of the information. Learning and development of new skills 
require knowledge acquisition and knowledge application. By assessing 
this knowledge, we ensure that much of it is retained.
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IN THIS COURSE
The Additive Manufacturing Certificate 
Program offered through the Purdue 
Online College of Engineering and 
facilitated by The Barnes Global 
Advisors is ideal for professionals with 
a manufacturing background and is 
designed to bring you from novice to 
broad awareness on your pace and 
schedule.

The Purdue AM Certificate provides three different Level 1 online courses:

  ADDITIVE MANUFACTURING FOR ENGINEERS AND MANAGERS
Essentials | Technology & Materials | Design

  ADDITIVE MANUFACTURING FOR EXECUTIVES
Essentials | Technology & Materials | Business & Economics

  ADDITIVE MANUFACTURING (WITH HONORS)
Essentials | Technology & Materials | Design | Business & Economics

While the three paths are similar, Additive Manufacturing for Executives spends more 
time on economics while the course for Engineers and Managers spends that time 
discussing design. If a comprehensive view is desired, all four courses can be taken to 
earn a Level 1 Certificate with Honors
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IN THIS COURSE 

As working engineers, we recognize the importance of meeting both the design 
and business case for additive manufacturing. To continue that learning, we also 
offer on-site classes and a robust team of experienced additive manufacturing 
experts to guide as you implement your learnings. The primary goal of each 
course is to create a common language around AM that enables your teams to 
begin identifying and planning for AM opportunities within the organization.

TBGA has developed a rich pedagogy that engages manufacturing engineering 
professionals to facilitate an in-depth understanding of AM in a self-paced 
environment. Relying on our decades of experience as engineers, manufacturers, 
designers, executive leaders, and educators, our team  created educational 
materials that led even the most inexperienced professionals to spearhead AM 
Centers of Excellence within their organizations .

ADDITIVE MANUFACTURING CERTIFICATE 
FOR ENGINEERS, MANAGERS AND EXECUTIVES
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AM MATURITY MODEL

ADDITIVE MANUFACTURING CERTIFICATE PROGRAM

The TBGA AM Maturity Model is the backbone 
of our program. Students learn that it is never 
too early to incorporate DfAM principles into 
design or to begin distributing AM skills through 
the organization. This self-paced, instructor 
supported course provides students with a 
structured approach to learning.

The course is 100% online, and while 
it can be completed as quickly or as 
slowly as needed, most learners achieve 
certificate within 15 weeks.

AM-Enabled business model

Integrated Parts
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Product
Development
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Bespoke
Spare Parts

Machine
Type Narrows

Learning machine types

Process Pro-Cons
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ADDITIVE MANUFACTURING CERTIFICATE 
PROGRAM

STUDENTS GAIN

  An expansive vocabulary to describe the many materials, processes, 
and applications involved in AM

  A basic understanding of the steps in each of the seven ASTM-
defined AM processes, including the advantages and disadvantage 
of each and technical and commercial considerations

  Insight into the various industries that utilize AM

  Ability to categorize material types used in AM

  An understanding of the workflow and tools required in AM

  Identify opportunities for AM within a product, program, and 
organization with an eye on design, producibility, and budget

  An understanding of the economic impact of AM

  Ability to analyze the value of an additively manufactured product 
based on production cost and performance

  An understanding of the future of AM and how its development is 
shaping manufacturing

  An Additive Manufacturing Certificate from Purdue Online College 
of Engineering
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ADDITIVE MANUFACTURING CERTIFICATE 
PROGRAM

WHAT TO EXPECT

  Detailed, self-paced course supported by a series of online video 
instruction, workbooks, discussion groups, and case studies

  Access to AM experts with years of experience implementing and 
producing AM parts for real-world applications

  Detailed workbooks that act as a reference guide and include both 
images and text to support online video content

  Real-world case studies that convey the many and varied AM 
application opportunities

  Access to discussion groups populated by instructors and peers



WHAT RECENT GRADUATES SAY
“Being taught by people who have actually implemented the technology gives 

credibility to the content they teach. After the course, I presented a business case 

to my leadership on how Additive Tooling can save us time and money while 

adding complexity to our tools. I’m grateful that I have open minded leaders at my 

workplace as they immediately resonated with it and allowed me to pick a printer 

to bring onto our floor. Your Purdue course was a pivotal moment in my career as 

I did not get hired into this company with a role anything like this – now I get to 

use this powerful technology to open up many eyes of (previously) non-believers 

of AM! My boss also enrolled me in Purdue’s green belt course to help ensure that 

I’m maximizing the printer’s values.” - Tyler Brown, Medical Industry

“It gave me a strong understanding of the technologies and the major categories 

of AM. It provided a detailed understanding of how the technologies work and 

their rapid growth, the major industry-accepted terms, and the advantages and 

disadvantages of the AM methods. The best part is, I can apply this at work - and 

have.” - Mike Freeman, Automotive Industry

“The AM Certificate class was a wonderful overview of the various additive 

manufacturing processes. I believe the main take-away for me as a design 

engineer is to re-think traditional methods of manufacture for not only parts, but 

assemblies such as weldments where parts can be combined into one. Designing 

for AM is definitely an adjustment – in a good way! Currently we are going 

through our entire engine, which is an aeroderivative of the Allison T56 engine 

for energy production, and examining where we could apply AM – specifically 

to the more complex, long lead-time parts. That said, another take-away from 

the course is being cognizant of the break-even point for AM versus traditional 

manufacturing means. Eventually we hope to be able to produce hundreds of 

parts in the engine by AM.” - Jarrod Gerschoffer, Siemens Energy
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DIVERSE AND EXPERIENCED TEACHING TEAM
Our instructional team is composed of individuals whose complementary 
skill sets work together to create an ideal learning environment.

JOHN E. BARNES

John has a 25+ year career in product 
development and aerospace and has been 
involved in metal additive manufacturing 
throughout this career beginning in the late 
1990s, where he was part of the Sandia 
National Labs LENS™ CRADA. Since then, 

he has worked both technical and business AM cases for implementation and 
development efforts in materials, powders, processing, and printing to mature 
the technology for applications. John is recognized internationally for contributions 
to additive manufacturing, product development, and leadership in engineering. 
His groups boast world firsts in medical, therapeutic, and aerospace additive 
manufacturing. He is currently an Adjunct Professor at RMIT University and an 
Adjunct Senior Research Fellow at Monash University. In 2014, he was Purdue 
University’s Materials Engineer of the Year, and in 2017, he was invited to join
 the Additive Manufacturing Technical Community as an SME Advisor.

LAURA ELY

Laura is the ADDvisor® Services Leader at   The 
Barnes Global Advisors ;  she leads a team of 
industry recognized additive manufacturing 
experts in providing specialty technical and 
strategic solutions to solve customer 
problems. Formerly, as the Head of Technology 
at GKN Aerospace, Laura developed the strategic skills required to affect technological 

change in large organizations. This includes translating technical roadmaps into 
strategic business visions and vice versa, building business cases, securing capital 



14 © 2020 The Barnes Global Advisors

and operating funding, protecting and exploiting Intellectual Property, and 
collaborating across the industrial supply chain. For 15 years, she has focused on 
improving metallic alloys and processes, specifically for laser/wire deposition, 
friction stir welding, spin forming, machining, and various wrought processes with 
application to Titanium aerostructures, Aluminum wing skins and inlet lip skins, 
and Copper electrical connectors, coinage, and ammunition.  Laura holds a B.S. in 
Metallurgical Engineering from Missouri S&T.

TIM SIMPSON, PH.D.

Tim has more than 20 years of experience 
using and teaching students, designers, and 
engineers about 3D printing and AM. As Co-
Director of Penn State’s Center for Innovative 
Materials Processing through Direct Digital 
Deposition (CIMP-3D), Tim has been at the 

leading edge of the recent wave of AM innovation and industry adoption, and he 
has extensive experience with powder bed fusion, directed energy deposition, 
and non-destructive inspection technologies. He specializes in Design for Additive 
Manufacturing, and he has helped train and educate more than 600 industry 
practitioners to realize AM’s unique value proposition in aerospace, automotive, 
consumer goods, defense, energy, medical, oil and gas, and space industries. He 
was on the founding team of America Makes and spearheads multiple workforce, 
education, and outreach efforts at all levels across the country. He currently is the 
Paul Morrow Professor of Engineering Design and Manufacturing at Penn State 
and is a monthly contributor to an AM column in Modern Machine Shop. 

KIRK ROGERS

Dr. Rogers has used additive technologies to 
solve manufacturing, repair & supply chain 
problems for the last ten years. He recently led 
the startup of a $40M Additive Manufacturing 
R&D center, the culmination of a nearly 20-
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year career at GE. The majority of Kirk’s career has been in the medical device 
manufacturing realm, where he built manufacturing lines for and qualified 
numerous products. 

Dr. Rogers has 25 years of experience in materials processing and business 
strategy including metal powder production, novel joining methods, metal 
additive manufacturing, novel refractory alloys, sustainable manufacturing, 
carbon composite materials, powder metallurgy, technology portfolio 
management, identification and application of new process methodologies; 
and development of patent and technology strategy. A technical innovator, and 
adept thinker, Kirk has obtained three US patents and has filed more than 20 
trade secrets and patent applications. Kirk received his BS Materials Engineering 
from Case Western Reserve University, and Ph.D. in Materials Science and 
Engineering from Purdue University. He completed postdoctoral work at The 
Ohio State University and is a certified Six Sigma Blackbelt.

KEVIN SLATTERY

Dr. Slattery was most recently the Chief Scientist 
for Additive Manufacturing in Boeing Research 
and Technology (BR&T). He was responsible 
for developing and integrating the technical 
roadmaps and along with building and leading 
a multi-skilled team to execute and deliver AM 

metallics throughout the enterprise. Kevin currently holds 34 US patents, with 
another 15 applications pending. Kevin has BS and MS degrees in Metallurgical 
Engineering from the University of Missouri-Rolla (now Missouri S&T) and a DSc in 
Material Science and Engineering from Washington University in St. Louis.



CHRIS ALDRIDGE

Chris started his career at Lockheed Martin’s 
Skunk Works, focusing initially on additive 
manufacturing (AM) technology development, 
characterization, and implementation for 
composite tooling and flight hardware. While 
at LM, Chris was responsible for optimizing AM 

process parameters, developing an initial database of design allowables, and for 
producing the first internal design for additive manufacturing (DfAM) guidelines. 
He led AM at Arconic (formerly Alcoa) Titanium & Engineered Products, with 
the responsibility of managing research and development activities for additive 
manufacturing. While at Arconic, Chris was deeply involved in all aspects of AM 
process development, machine operation (EOS, SLM, Renishaw, and Arcam), and 
facility build-out as well as production qualification of additively manufactured 
flight hardware.

CHELSEA CUMMINGS

Chelsea began her engineering career at 
Honeywell Aerospace more than five years 
ago, gaining experience in various roles, 
including additive manufacturing. Her AM 
experience has focused on the development 
of metal parts built on powder bed machines 

for aerospace applications. Her experience qualifying production parts for AM 
with the FAA at Honeywell led her to a role in new product engineering at Arconic 
(formerly Alcoa, where she successfully qualified additively manufactured parts 
for aerospace production for a major aircraft manufacturer and others. Her work 
with various manufacturers for flight and space has honed her AM design skills 
for diverse applications. Lean certified by both her alma mater, Arizona State 
University, and Honeywell, she cultivates streamlined AM designs, production, 
and applications.
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ENROLL NOW

ADDITIVE 
MANUFACTURING
CERTIFICATE
FOR ENGINEERS MANAGERS,
AND EXECUTIVES

Enroll and start learning at any time. 

For fee information, please go to
www.barnesglobaladvisors/additive-manufacturing-certificate




