
Hello,
My Name is 
Mike Wilson

I am the Director of the APSU GIS Center. I 
am also a Maker and 3D Printing 
Enthusiast.
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Additive vs 
Subtractive 

Manufacturing
Some Boring Definitions…..



Subtractive Manufacturing
Subtractive manufacturing is a process 
that removes material from a solid block 
or sheet to create an object.

Subtractive manufacturing is often the 
best option for low-complexity, high-
volume situations.

Ideal for applications that require tight 
tolerances and geometries that are 
difficult to mold, cast, or produce with 
other traditional manufacturing methods.



Additive Manufacturing
Additive manufacturing, commonly known 
as 3D printing, is the process of adding 
material to create an object. 

Additive manufacturing currently 
considered the best option for prototyping 
and short production runs of complex 
parts.

Additive manufacturing is cheaper for 
plastic parts. Unfortunately, as production 
scales up, subtractive methods offer more 
cost-effectiveness, especially for larger, 
simpler designs.







The 
History of 
3D 
Printing





The Infancy Stage:

1981 - 1999



Vat 
Polymerization

Powder Bed 
Fusion

Directed Energy 
Deposition

Material 
Extrusion

Common 3D Printers of the Era



Inventor of SLA 3D Printing
First Successful 3D Print in 1983. Co-Creator of STL 
format

Rapid Prototyping Machine
Created in order to speed up the lengthy time-frame it 
took to have prototypes of products created. It would 
take approximately 6-8 weeks using one-off tooling 
processes back in the early ’80s, so a machine that 
could print a part in just hours was a major 
breakthrough within the manufacturing industry.

Chuck Hull’s 3D Printer



SLS Not to Be Confused with SLM Printing…
Funded via DARPA First Successful 3D Print mid 
1980’s a DTM.

Selective Lase Sintering
Laser Sintering is the process of using a a high-
powered laser to force a powdered material coalesce 
into a solid structure. No actual melting occurs. SLM 
melts the power.

Dr. Joe Beaman and Dr. Carl Deckard



The Adolescence Stage

1999 - 2010



Why 1999?

BLADDER GROWN 
FROM 3D BIOPRINTED 

TISSUE AND 
TRANSPLANTED IN 

2004  CONTINUES TO 
FUNCTION AFTER 14 

YEARS



Other Medical Advances

Incorporated all parts of 
a biological limb, was 
printed ‘as is’, without 
the need for any latter 

assembly.    

3D Printer Prosthetic 
Limb (2008)

First Successful 
3D printed kidney 

transplant

3D Printed 
Kidney (2002)



Open-Source 3D Printing

The RepRap was one of 
these early low-cost 3D 

printers. It was made 
primarily from plastic parts 
and its creators envisaged 

that it could be used to 
print the parts for other 

printers.

RepRap Project (2005)

200 3D Printing Patent Expired (2002 -2014)
Affordable Consumer and Hobbyist focused 3D printers are Born



3D 
Printing 
Today

The Adult Stage:

2011 - Present



Open Source 
and Consumer 
3D Printers

2010s Present

• Average Cost of 
$15,000 in 2012

• RepRap Kits sold for 
$500

• Numerous 3D Printers 
and 3D Printer 
Companies derived 
innovation from RepRap

• Cost of FDM Printers is 
down to ~$200

• Metal 3D Printing still 
remains the domain of 
government and large 
corporations



Modern 3D 
Printing

• Aerospace
• NASA
• Bioprinting
• Construction
• Makers



NASA



COVID-19 

The global rise of 3D printing during the COVID-19 pandemic

https://www.nature.com/articles/s41578-020-00234-3


COVID-19 



Prototype 
Your Life



Prototyping in 3D Printing



Free Models

Thingiverse

Printables

Thangs

Cults3D



3D 
Printing 
in the 
Future.. 

1. 3D printing will become a mainstream technology for 
serial production

2. Design software for additive will become more 
integrated and easier to use

3. Focusing on education will enable more 3D printing 
applications and adoption

4. Dental will adopt 3D printing as a dominant production 
technology

5. 3D printing will become smarter
6. The 3D printing service bureau market will continue to 

expand
7. Metal 3D printing will continue to mature
8. Composite 3D printing will offer a huge market 

opportunity
9. Automation will become a key focus for the industry
10.The additive manufacturing landscape will become 

more competitive
Autonomous Manufacturing (2019)



Getting 
Started with 
3D Printing

• Create your Own
• Online

Models

• Cura
• PrusaSlicer
• Orca Slicer

Software

• Too Many to Name

Printers

Print....



Questions?



THANK YOU




