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2 Growth in Metal AM 

For Metal Additive 
Manufacturing,  

All Systems Are Go! 
During the last decade, Additive 
Manufacturing (AM), also known as 3D 
printing, has come into its own. Its growth 
opportunities are increasing exponentially, 
particularly in the aerospace, automotive 
and medical industries, where they are 
successfully integrating the technology 
into their operations. 

Metal AM in particular is high-growth 
3D technology that not only is allowing 
manufacturers to increase speed to 
market, it’s also helping them produce 
stronger and lighter parts, improve 
efficiency, reduce waste, lower emissions,

Today, the global AM market is a $7.336 
billion a year industry and expected 
to expand. And interest in metal AM, 
used to produce everything from joint 
replacements to airplane components,  
is on the rise. So are its business results.

2017 saw a sharp increase in metal 
additive machines sold.1  An estimated 
1,768 metal AM systems were sold in 2017, 
compared with 983 systems in 2016, an 
increase of nearly 80 percent.2

The overall additive manufacturing 
industry grew 21 percent in 2017, as the 
industry expanded by more than $1.25 
billion. and create new products and 
geometries that couldn’t be done before.³

Wohlers Associates, Wohlers Report 2018

Injector head manufactured from Inconel 718  
using powder bed fusion. Courtesy of EOS.

2 Growth in Metal AM 
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Calculating the growth in global AM 
During the 1980s and 1990s, early adopters 
tapped into AM to produce prototypes, design 
aids and tooling equipment. Today, a number 
of companies are leveraging the unique 
capabilities to create complex structures, 
reducing the weight of components, 
simplifying assembly by combining multiple 
components into one, and customizing or 
matching to a specific need. It is allowing  
them to move toward on-demand 
manufacturing, leverage cloud computing to 
create more efficient designs while  
optimizing production schedules. 

As a result, new businesses, like AM system 
manufacturers, material producers and 
software developers, are finding their way into 
the market. For those in product development 
and manufacturing, the possibilities seem 
endless. The only thing that could slow that 
success is the inability to hire and train skilled 
employees to take the technology to the next 
innovative level.

To ensure continued growth and innovation, 
educators and industry must join forces to 
train and hire skilled professionals to work in 
metal AM.

This white paper, developed by SME, will 
discuss the opportunities and challenges 
existing in metal AM and explain the necessity 
for a skilled workforce to shepherd the 
industry into the future. 

3 decades of AM development have created 
a foundation for the technology to help 
grow the nearly $13 trillion a year global 
manufacturing economy. It’s an exciting time to 
be involved in the industry, and to contribute 
to the innovations changing the way the world 
conducts business.  

Polymers

Ceramics

Metals

Biological 
Materials (Cells)

Gooseneck Bracket built with Selective Laser Melting in 
Titanium (Ti6AI4V) Courtesy of SLM Solutions
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BY THE NUMBERS:

(21%)

$7.336 
billion

(21%)

(80%)

OVERALL AM/3D PRINTING GROWTH

OF EMPLOYMENT

14%

OF GLOBAL GDP

16%
Say Corporate/General Management 
should lead the effort for the successful 
adoption of smart manufacturing

2017 AM market size

Market Growth Over 2016

Growth in sales of metal AM  
machines in 2017 vs. 2016

About AM Technology 
Why the rise? Some say it is the result of improved process monitoring and quality assurance 
measures. And there are other key factors driving the growth: the Internet of Things (IoT), more 
variety of 3D/AM equipment, additional material options, cloud and design software tools, test 
standards, workforce development and an expanded body of industry knowledge. 

Metal AM machines generated an estimated $721 million in worldwide sales last year.⁵  The 
average sale price per metal AM machine in 2017 was $407,883, considerably lower than 
the $551,585 it cost in 2016.⁶  Why? Several factors have contributed to the rise including 
investment in metals systems from aerospace and medical companies as well as the US 
Department of Defense and the increase in the number of smaller, more affordable, desktop 
versions now on the market.

Yet, metal AM materials and machinery are still costly, which makes them more difficult for 
smaller companies to invest in. 

Three decades of AM development have created a foundation for the technology to help  
grow the nearly $13 trillion a year global manufacturing economy. It’s an exciting time to be 
involved in the industry, and to contribute to the innovations changing the way the world 
conducts business.⁴ 
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About AM Technology 
Components that couldn’t have been 
possible even a few years ago can now be 
made by using a variety of metal powders 
and other metal feedstock. Up until about 10 
years ago, AM was used mostly to develop 
prototypes with industrial uses rather than 
for full-scale production. Today, because of 
advances in the technology and lower costs,  
the number of users has increased.

Right now, metal AM still isn’t suitable for 
the mass production of millions of identical 
simple parts. However, as systems and 
technologies advance and processing time 
is reduced, its use may become more viable. 
So, where does it  
work best?  
 
Here are four examples:

1.  Production of models and prototypes  
during a product’s development phase

2.  Parts for pilot series production in the 
medical, automotive and aerospace 
industries

3.  Short-series production, where tooling  
for casting or injection molding  
would be too costly

4.  Parts of high geometrical complexity,  
where products can’t be manufactured 
through conventional processes, such  
as molding, grinding, milling or casting 

The significance of complex geometries  
(sidebar or callout box)

In the aerospace, tooling and medical industries, 
complex geometries allow component design 
to be optimized, which minimizes material use 
(and weight) while maintaining strength and other 
functionality of the part.

In medical applications, it enables creation of 
implants in one step, instead of multiple steps, to 
achieve needed porous surface structures and 
other complex geometries. In the aerospace sector, 
it helps drive advances in the design of engine 
components that maximize system performance.

Detailed view of metallic porous surface on acetabular  
cup for hip replacement.
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Metal AM Technology 
In metal AM today, several different 
technologies are used. Systems are classified 
by the energy source used or the way the 
material is joined —  
by using a binder, laser or heated nozzle, 
among other things.  
 
Here are some of the technologies used:

Powder Bed Fusion. Composed of various 
techniques, such as direct metal laser sintering or 
electron beam melting, where a laser or electron 
beam melts and fuses metal powder together.

Binder Jetting: Similar to powder bed fusion, but 
using a liquid bonding agent to join metal powders. 
This requires a secondary step to melt the binder 
and infuse additional metal powder in the space let 
by the binder. 

Material Jetting: Layer by layer, droplets of liquid 
metal are selectively deposited. 

Material Extrusion: Material is drawn through a 
nozzle where it is heated and deposited layer 
by layer. The nozzle moves horizontally while a 
platform moves up and down vertically after each 
new layer is deposited.

Directed Energy Deposition: This is a range of 
processes, such as laser-engineered net shaping 
and 3D laser cladding, both used to repair or add 
additional material to existing components. 

Availability of Metal AM Materials

One of the challenges associated with 
the technology is the amount of available 
material and the high prices associated with it. 
Currently, more metals are available than ever 
before. Powder metal available for AM include 
tool steels, stainless steels, titanium and alloys, 
aluminum alloys, nickel-based alloys, copper-
based alloys, and cobalt chromium. 

The overall market for 
precious alloys in AM will 
become a major segment 
in metal AM, with materials 
revenues topping $250 
million by 2028 and overall 
related revenues nearing  
$2 billion.⁷ 

Images of flow splitters manufactured from titanium alloy with Selective Laser Melting. 
Courtesy of RMIT’s Advanced Manufacturing Precinct, Melbourne, Australia.
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Application areas for Metal AM 
The automotive, aerospace and biomedical industries are the largest users of metal AM. 
Automotive uses it primarily in the development and testing phases, while aerospace 
engages mostly during the end-use production phase. Biomedical uses it largely for 
orthopedic devices like bone plates, hip and knee joint replacements and spinal cages.

 
 
Aerospace: This industry recognized and 
took advantage of opportunities available to 
consolidate and reduce the weight of parts 
and assemblies on aircraft and spacecraft. 
Companies such as Airbus, Boeing, GE 
Aviation and Honeywell Aerospace are among 
those that invest resources in developing and 
industrializing the technology. 

Medical: The ability to produce organic 
shapes from biocompatible materials makes 
AM an attractive way of manufacturing parts 
that mimic the body’s anatomy and allow for 
creating complex surface structures needed 
for in-bone growth of many implants. Today, 
manufacturers are making large investments 
in the technology and using it to produce a 
range of orthopedic products.

Automotive: Car and truck manufacturers 
are using it to reduce spare part inventories 
for older model vehicles. Producing parts on-
demand reduces the need to stock parts that 
are no longer in production. But use is still not 
widespread due to the cost of the materials 
and machines, coupled with supply chain 
considerations. Still, Daimler Trucks recently 
announced it is creating a digital warehouse 
of spare parts for its fleet, and BMW is using 
the technology to produce the mounting for 
the top cover of its i8 Roadster model.⁸

Aerospace Combuster manufactured from Inconel Alloy 718 
using powder bed fusion. Courtesy of EOS.

Lattice bone implant manufactured from titanium alloy 
using Selective Laser Melting. Courtesy of RMIT’s Advanced 
Manufacturing Precinct, Melbourne, Australia.

Repaired sections of a Cummins engine block after 
completing 1 million miles of extreme conditions. Engine 
block was manufactured using  Inconel Alloy 718 through 
Direct Metal Deposition, to create the part to reduce thermal 
conductivity increase efficiency. Courtesy of ORNL



Co-founder and CEO  
of Precision ADM 
Winnipeg/Manitoba,  
Canada
Martin Petrak is optimistic about AM’s growth, particularly in the 
biomedical industry. But educating the future workforce will be critical to 
its success. 

The co-founder and CEO of Precision ADM, a service center for metal AM, says his company’s 
work with various metals, like cobalt and titanium, to create orthopedic products, is helping 
change the way surgical tools and products effect patient outcomes. He also says metal AM is 
making manufacturing better and more effective.

According to Petrak, the technology allows companies to produce multiple, complex structures 
that can’t easily be made in another way with a patient specific, mass-customized approach.

“We can see component taken from an MRI image that is patient-specific and the commonality 
of instruments that are going to be used that are similar,” he says.

In the medical industry, big strides have been made regarding customization. Over the last 
20 years, AM has been used to produce Polymer cutting guides that accompany orthopedic 
implants and hearing aid cases, along with many other products.

“I do think the medical industry will lead that mass customization,” he says. “There is a trend 
towards it, but it will take us time to prove that clinically there are significant benefits. Medical 
and dental applications have been leaders in using AM for mass customization with polymers.

He also emphasizes that improvements in software systems, give companies the ability to 
replicate products consistently. 

“In the last five to 10 years, there’s definitely been an improvement in precision and the 
repeatability of parts and products that come out of metal AM systems,” he says.

But there are challenges as well. Petrak notes that inspection processes challenge regulatory 
bodies. “How do you inspect parts that once had 16 different components, but now have been 
consolidated into one?” he asks.

Another challenge is education. Petrak indicates there are too few people who know how to 
use the technology; they also don’t know how to leverage its benefits.

“Engineers now have to get trained in a new platform environment they weren’t originally 
trained on,” he says. “There is a need for industrial manufacturing engineers, process 
engineers and quality engineers who understand AM from front to back. This is not sector 
specific; the challenge is sector agnostic.”

8 Smart Manufacturing

Case Study:  
Using mettle to find success  
with metal |  Martin Petrak

Spinal disc manufactured using SLM in material; implanted into 
an Australian patient in 2015.  Courtesy of RMIT’s Advanced 
Manufacturing Precinct, Melbourne, Australia.
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Case Study:  
AM soaring to new heights in  
aerospace industry |  Daniel J. Braley

U.S. Navy/U.S. Marine Corps  
flight control surfaces and  
wings technical integrator  
Boeing Global Services 
St. Louis, MO
Airbus Vertical Teil Plant bracket manufactured using powder bed fusion 
of Aluminum AlSi10Mg on an EOS machine. Courtesy of EOS. 

AM is going to play a major role in the upgrading and maintaining of aircraft, and that is one 
reason why the aerospace industry is integrating it into its operations, says Boeing Global 
Service’s Dan Braley

Braley, who leads the company’s innovative technologies in the sustainment of its F-18 
fleet, says the fighter/attack aircraft was designed in the 1970s and many of the original 
manufacturing approaches used are either hard to come by or not necessarily the best 
approaches anymore. Because of that, Boeing is working on finding the best technologies and 
new approaches, so metal AM is a good fit, he says.

“If you look at the industry in general, it has relied on technologies that are currently nil,” he 
says. “It relies on castings, on having to machine very large, complex parts where the buy-to-
fly ratio may be extremely high and not cost-effective. Now you can additive manufacture the 
castings, which, historically, has been pretty expensive  
to do.”

According to Braley, AM offers his industry more cost-effective and realistic designs, along with 
uniformity.

“The biggest thing is that with some of the components that are machined down, you don’t 
know if you’re going to get the same thing every time,” he says. “AM gives you a peak ability 
to know that if you’re building something to a model, that model is going to be the same every 
time.”

He says that hiring skilled workers is incredibly important to the industry’s continued embrace 
of the technology. Boeing’s technicians not only have to have a standard understanding of 
how to turn materials into a part, they also must know how to read drawings. In addition, they 
must also understand how to operate AM equipment, program and maintain the machines, and 
design-in support material into the build and then remove it. For engineers, materials science 
stress design, manufacturing engineering and statics all come into play.

“We’re all fighting for the talent pool. If we’re going to recruit into AM, we have to start relying 
on schools to help us and teach these new and evolving critical skills.”

 

Airbus Vertical Teil Plant bracket manufactured using 
powder bed fusion of Aluminum AlSi10Mg.
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Factors Contributing to Metal AM Increases
Here are some of the factors that are driving metal  
AM’s current growth:

Challenges for Metal AM’s Growth
While these advances are increasing use and applications,  
the industry does face some challenges. They include:

Technology development: 
New software is helping to optimize complex designs and print parts that are lighter and stronger. Machines with 
multiple lasers are speeding up the manufacturing process. 

Materials development: 
 Advanced materials, such as titanium and a number of alloys are being used in the process. Prices are expected 
to become more cost-effective in future as more of them are incorporated into production.

Standards development: 
The Additive Manufacturing Standardization Collaborative (AMSC) is working to accelerate the development of 
cross-sector industry standards. Led by America Makes and ANSI, more than 200 AM/3DP experts and several 
Standards Development Organizations (SDOs) including ASTM, ASME, SAE, AWS, MITA, and AAMI, are working 
together to identify needed standards and priorities for development. In February 2017, the AMSC published a 
standardization roadmap identifying existing standards and specifications, those in development, and existing gaps 
along with recommendations for priority and potential SDOs for development. The roadmap identified 89 total 
gaps with many of them specific to metal. 

Active with AMSC, ASTM International is a leader in developing standards for AM and collaborates with ISO to 
accelerate development. ASTM recently announced its Center of Excellence program with Auburn University/NASA 
and EWI to conduct AM research to provide the critical date needed for some standards development.

Regulatory environment: 
Legal issues are still emerging as the understanding of AM technology and related processes grow. Areas 
 to watch include intellectual property issues, environmental liability, health and safety, availability of insurance  
for AM manufacturing processes, data protection and cyber-security.

Funding, capital: 
While prices are dropping, metal AM materials and machinery are costly, making it difficult for smaller  
companies to invest in. 

Technology: 
Process speed still needs improvement, especially in production of large-sized parts. Depending on the size,  
it can be relatively slow, compared to conventional machining. 

Qualified workforce: 
It is critical that the existing workforce is trained in AM technologies. Furthermore, that training must be updated 
frequently. It is the only way that manufacturing will continue to evolve and remain competitive and productive.  
That said more undergraduate academic programs in AM also are necessary so our future workforce  
is prepared for success.
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OPPORTUNITY: 
Skilled Professionals Needed
The industry sector has evolved in terms of skilled labor needs in response to growth of metal additive manufacturing 
(AM) technology adoption. More and more companies are hiring Mechanical and Materials Engineers with a specialized 
background in AM processes and material science, AM Application and Design Engineers that can understand 
customer needs and leverage the AM design and manufacturing space effectively, and Manufacturing Engineers with 
a new mindset regarding the AM manufacturing deployment and supply chain logistics. For some smaller companies, 
positions may be combined (i.e. Design Engineer and Application Engineer) 

There are emerging specialized roles on the shop floor and in the field, such as skilled Technicians and Machine 
Operators and Field Service Technicians that support AM process deployment and continuous improvement. In 
addition, management roles in this sector require a shift in vision and strategic planning. Current job descriptions 
require that candidates have additional knowledge and training to cover the specialized combination of skills necessary 
for the metal AM segment. 

To build a common language among employers and job candidates, as well as identify the necessary training 
competencies needed for each job requirement, the SME AM Community advisors, composed of: C-level, additive 
manufacturers, technology providers, research and development and faculty/educators have developed a Competency 
Model that spans several positions.

University of Waterloo student, Alysan, working on troubleshooting the build requirements for an experimental metal binder jetting 
system. Multi-Scale Additive Manufacturing Laboratory 
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OPPORTUNITY: 
Skilled Professionals Needed (Cont.)

Application Engineer: Responsible for metal additive process development based 
on powder bed platforms utilizing powder melting, sintering, fusion and bonding, and 
a strong theoretical and working knowledge of these applications. Responsible for 
interfacing with internal teams and clients to facilitate material and process selection, 
collection and dissemination of product design requirements, deployment of cost models 
for AM components, and planning and timelines for part production.  Knowledge of part 
quality and performance measurement techniques and assessment to facilitate quality 
assurance specifications and metrics; depending on the industry, a materials science 
background may facilitate the evaluation of mechanical and metallurgical properties. 

Design Engineer:  Responsible for translating customer requirements and leveraging 
AM technology capabilities into innovative designs to improve product performance, 
reduce part count and cost. Defines design optimization strategies and interfaces with 
materials specialists and/or manufacturing engineers, as well as leverages process 
simulation software tools, to validate design decisions based on AM process, part build 
layout and material selection. Involved with planning and executing 3D scanning and 
reverse engineering, assembly consolidation of components, as well as incorporating data 
visualization to facilitate planning for manufacturing deployment and for cost estimates.  

Executive/Management: Responsible for defining the corporate vision and strategy, 
as well as company direction based on an intimate knowledge of the AM industry sector 
and AM technology business case. Executive/Management role is responsible for the 
development of functional or business unit strategy for the entire organization, sees 
the transformative impact AM can have on products and the market, and evaluates the 
economic impact of deployment of existing and emerging AM technologies. Develops 
ideas for AM products or enhancements and oversees the creation and improvement 
of products researched by the engineering department. Provides approval for capital 
expenditures, facilities and staffing. 

Manufacturing Engineer: Responsible for the adoption of metal AM technologies  
in production facilities in terms of supply chain, production chain, planning and scheduling, 
QA requirements as well as coordinating the manufacturing workflow to meet production 
deadlines. Performs planning and scheduling operations related to AM technology 
deployment including metal powder handling maintenance assignments, post machining 
and inspection, safety and security responsibilities.  Implements manufacturing plans 
collaboratively with materials specialists for establishing optimal build parameters and 
troubleshooting production quality issues. 
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Field Service Technician: Responsible for supporting customer requirements as 
it relates to installation, troubleshooting, maintenance and service of metallic additive 
systems at customers’ sites. These activities contribute to, implementation, maintenance 
and repair of existing products, as well as deployment of hardware and software upgrades 
of such systems. Field service technicians will also visit customer sites to perform periodic 
calibration and diagnostics of systems. Field service technicians should maintain service 
records and field service reports. Responsible for following safety measures, as they 
relate to the manufacturing process and material handling.   

Technician Operator: Responsible for the metal additive machine set up, 
consolidating part designs into build files and deployment of machine builds, as well as 
validation of parts after the manufacturing steps have completed.  Responsible for parts 
removal and machine setup for new builds, and able to perform material changeover 
safely. Responsible for everyday maintenance of equipment, and troubleshooting and 
responding to process errors or anomalies.  Basic understanding of QA processes for 
additive manufactured parts. The technician may be required to operate, maintain and 
troubleshoot AM processes from CAD file to finished part.  

CORPORATE 
VISION AND 
STRATEGY

 METAL ADDITIVE 
PROCESS 

DEVELOPMENT

ADOPTION 
OF METAL AM 

TECHNOLOGIES 

TRANSLATING 
CUSTOMER 

REQUIREMENTS

SUPPORTING 
CUSTOMER 

REQUIREMENTS

METAL  
ADDITIVE  
MACHINE  

SET UP

AM METALS
MANUFACTURING
FUNCTIONS
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Building the Talent Pipeline
The Competency Model is part of efforts by industry 
and educational institutions to create clear career 
pathways for those entering the metal AM field as 
well as provide templates for creating positions and 
building training programs.

As metal AM technology continues to change 
and evolve, more education is necessary. More 
degree programs that focus on AM are needed. 
Engineering applications, development experience 
and experiential AM experience in a project-based 
environment also are necessary.

Some of the Knowledge, Skills and Abilities (KSAs) 
included in the SME Metal AM competency model are:

•  Design for metal AM principles

•  Planning and executing 3D scanning and 
printing/AM processes

•  Metal AM process validation

•  Advanced troubleshooting of AM machines

•  Metal additive process development 

•  Part quality measurement and assessment, 
including part properties geometry and 
tolerances

•  Basic knowledge of materials selection

•  Cost estimation of metal additive parts

The Competency Model helps with the development 
of job descriptions as well as curriculums and  
job-training programs, and is part of the process  
for ensuring consistency for engineers and 
technologists pursuing careers in metal AM. The next 
step for the AM Community is to use the Competency 
Model to build a detailed Body of Knowledge (BOK). 
Building on SME’s existing BOK for all of AM, the 
metals AM BOK will serve as a detailed roadmap  
for training, curriculum, and potentially certification.

University of Waterloo student, Phil, applications engineer, working on setting 
up the build files for metal laser powder bed fusion systems. Multi-scale 
Additive Manufacturing Laboratory
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Professor, Manufacturing, Materials 
and Mechatronics RMIT University, 
Melbourne, Australia
Metal AM is booming, and career opportunities for technicians and 
mechanical engineers who understand the technology are on the 
rise, says Milan Brandt, professor of advanced manufacturing at RMIT 
University.

Even though metal AM has been around for decades, its popularity 
really started to grow about five or six years ago, with the development of both laser-based 
powder bed systems as well as electron beam technology. In the beginning, it was used 
primarily in prototyping, but today the digital production allows manufacturers more flexibility. 

Brandt cites three key advantages to using additive technology. Here is why:

Innovation: The technology allows enormous freedom to design complex structures that 
couldn’t be produced in any other way. It also allows you to lightweight the structure by taking 
the mass out of the component while maintaining the design properties of the part.

Efficiency: AM allows for the streamlining of production. By unitizing the part, you can make 
the part in one piece rather than creating it in sections and then bolting or welding them 
together.

Sustainability: There is very little waste in the manufacture of the parts. Often, you can recycle 
the material – the powder – that is not used.

“Incorporating AM into manufacturing could help companies compete more effectively in 
an era of globalization,” he says. To do it, “They must hire skilled employees to develop the 
products and operate the systems that design and make them. That’s why colleges and 
universities must all “sing from the same sheet” to train this future workforce, focusing on both 
the materials and design aspects of the technology.

“We are all interested in training the next generation properly, educating them so they’ll be 
able to adopt the technologies and use them at the companies they work for, or at least be 
aware of what their benefits and limitations are,” he continues. ”The aerospace, biomedical 
and automotive industries are all hiring people who have the skills because they want to 
implement the technologies into their production systems.”

The current batch of engineers with AM knowledge are in demand, he says, because they can 
design the parts for additive manufacture and understand the technology at the same time, he 
says. “They’re engineers with a specific understanding of the materials and microstructure of 
the parts being additively manufactured. They have an understanding of the properties as well 
as the process.”

Case Study:  
Teaching the next generation with steely 
determination |  Milan Brandt

Lattice bone implant manufactured 
from titanium alloy using Selective 
Laser Melting. Courtesy of RMIT’s 
Advanced Manufacturing Precinct, 
Melbourne, Australia.
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University AM Engineering Programs 
Providing consistent curriculum at the university level is part of the movement to build a talent pipeline of 
AM engineers. Today, more schools are offering advanced degrees in the field of AM to meet the growing 
need for skilled professionals in the industry.

Among the schools focusing on this course of study are Penn State, University of Maryland, University of 
Texas at El Paso, and RMIT in Melbourne, Australia. Here is a closer look at what they offer:

•  Penn State offers 30-credit graduate programs in AM. Focus is on analytical and practical skills to 
design, development, modeling, fabrication and inspection of components using AM technologies. 
Hands-on lab work with electives, allowing graduates to specialize in desired sub-sectors.

•  University of Maryland offers graduate programs in AM, giving students hands-on training in  
design, production systems and fabrication.

•  University of Texas at El Paso offers a graduate certificate, through its mechanical engineering 
department, in 3-D engineering and additive manufacturing. The 12-month program is open to 
graduate students and professionals who are already in the field and looking to expand their 
knowledge.  

•  RMIT offers undergraduate and graduate coursework in AM. Areas of study include Computer  
Aided Design (CAD), design, materials and actual manufacturing.

Manufacturers also have opened internal innovation centers to help spur development, and train and 
educate employees. Those companies include Stryker, which opened a global AM hub in Cork, Ireland,  
and General Electric, which founded the GE Additive Education Program. It is investing $10 million over  
five years to develop future talent in the field.



Creates Need for Experts 17

Building a community of practice 
Creating a home for additive 
manufacturing/3D printing users 

More than 25 years ago, SME’s rich history of 
supporting manufacturers led the pioneers and 
innovators of 3D technologies to make SME the  
home for their new Rapid Prototyping technical group. 

SME’s additive manufacturing community advisors

The AM Community was created to promote and 
accelerate adoption of Additive Manufacturing within 
the global manufacturing community. SME’s Additive 
Manufacturing Community Advisors provide oversight 
and support to develop and promote professional 
development products and services, technical papers, 
webinars, and address industry gaps. SME’s Additive 
Manufacturing Community advisors approached 
ASTM to develop standards leading to the 
establishment of the F42 Committee. Special thanks 
to the advisors (listed below) for their contribution to 
this initiative

•  Jeff DeGrange, Chair, Chief Commercial Officer, 
Impossible Objects, Inc - 3D Composites

•  John Barnes, Founder of Metal Powder Works, 
Managing Director of The Barnes Group Advisors

•  Milan Brandt, PhD, Professor of Advanced 
Manufacturing and Technical Director, Advanced 
Manufacturing Precinct at RMIT University

•  Denis Cormier, PhD, Earl W. Brinkman Professor, 
Industrial and Systems Engineering, Rochester 
Institute of Technology

•  Bryan Crutchfield, Vice President and General 
Manager – NA, Materialise

•  Jennifer Fielding, PhD, Technical Advisor, Propulsion, 
Structures, and Manufacturing Enterprise Branch, Air 
Force Research Laboratory

•  Rob Gorham, Executive Director of America Makes, 
the National Additive Manufacturing Innovation 
Institute at the National Center for Defense 
Manufacturing and Machining

•  Tim Heller, Director of 3D Printing, Americas, HP Inc

•  Francesco Iorio, Director of research on 
computational science, Autodesk Research

•  Jason Jones, PhD, co-founder and CEO, Hybrid 
Manufacturing Technologies

•  Eric Klemp, PhD, COO at the Voestalpine Additive 
Manufacturing Center GmbH in Düsseldorf, 
Germany.

•  Jay Murray, Midwest Channel Manager, 
EnvisionTEC’s MCAD division

•  Brian K. Post, PhD, Associate research staff member 
with the Manufacturing Systems Research Group at 
Oak Ridge National Laboratory.

•  Mihaela Vlasea, PhD, Assistant Professor, 
Department of Mechanical and Mechatronics 
Engineering University of Waterloo

•  Christopher B. Williams, PhD, Electro Mechanical 
Corporation Senior Faculty Fellow, Associate 
Professor; Department of Mechanical 
Engineering, Virginia Polytechnic Institute and 
State University

Today, SME connects some 200,000 people in 
additive manufacturing, continuing the original 
group’s vision of — and commitment to — 
creating an extensive community.  
www.sme.org/3D

SME’s Additive Manufacturing Community Advisors at SME headquarters. 
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Metal AM’s Growth  
Creates Demand for  
Skilled Workers 
Metal AM is revolutionizing the 
manufacturing industry by improving 
design and production of parts and 
products in the aerospace, automotive 
and biomedical industries, while increasing 
efficiency and lowering costs.

To meet the current opportunities — and that of 
the future — skilled professionals with knowledge 
and training in both engineering and AM, are urgently 
needed to imagine, design and produce complex and 
innovative materials enabled by AM technology.

In order to accelerate the recruiting process, manufacturers 
in the aerospace, automotive and biomedical sectors, in 
partnership with technology providers and educators, are 
teaming up to create clear career pathways with an industry 
Competency Model for those entering the metal AM field.

With this in place, the future of metal AM holds a remarkable 
opportunity to benefit industry, drive business results and 
create good jobs.
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METAL ADDITIVE 
MANUFACTURING 
University of Waterloo students Sera and Issa, 
applications engineers, are working on design 
strategies to minimize support features in nested 
complex surfaces such as the concentric lightweight 
spheres, design of weight-optimized manifold 
conduits, and metal brackets. The graduate students 
are reviewing their manufactured builds from metal 
laser powder bed fusion machines. Multi-Scale 
Additive Manufacturing Laboratory
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CONTACT
For more information about Metal 

AM/3D Printing, please call Suzy 
Marzano, Product Development 

Manager, SME at 313-425-3237 or 
email smarzano@sme.org

About SME  
SME connects all those who are passionate 
about making things that improve our 
world. As a nonprofit organization, SME has 
served practitioners, companies, educators, 
government and communities across the 
manufacturing spectrum for more than 
80 years. Through its strategic areas of 
events, media, membership, training and 
development, and the SME Education 
Foundation, SME is uniquely dedicated 
to the advancement of manufacturing by 
addressing both knowledge and skills 
needed for the industry. Learn more at sme.
org, follow @SME_MFG on  
Twitter or facebook.com/SMEmfg.   
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