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to 3D Printing
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3D Printing Technology
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Introduction

 
The adoption of 
3D printing as an 
engine for growth 
and innovation is 
reaching levels 
where the potential 
for disruption is 
becoming very real.”
Dr. Phil Reeves

Vice President, Stratasys Expert Services

From rapid prototyping to manufacturing to realistic medical modeling, 
3D printing opens the door to increased efficiencies and broader 
business opportunities.

3D printing frees you from traditional manufacturability constraints 
because your designs aren’t limited by the restrictions of conventional 
machine and mold tools. In some cases, things that simply can’t be 
made with conventional tools can be made with a 3D printer. This 
lets you optimize and create prototypes, tools, medical models and 
functional parts much more quickly and for a lower cost.

As you begin your search for the right 3D printing solution, this guide will 
help you understand the questions you’ll need to ask as well as provide 
insight into the technologies, materials and services available to you.

What is 3D Printing?

3D printing is a process that creates three-dimensional objects from a 
digital model. It’s often called additive manufacturing (AM) because the 
objects are built by adding successive layers of material, one on top of 
the next. Conventional manufacturing uses subtractive methods, where 
an object is made by cutting material away from a solid block to create 
the desired shape. 3D printing is less wasteful because material is only 
added where it’s needed to create the part. 

A 3D printer is the machine that builds the part. 3D printers differ based 
on the type of printing technology used and the size of the parts they 
can build. To make the part, the printer gets its “instructions” from a 
CAD model and software “slices” the CAD model into virtual layers. 
The printer then applies material where it’s needed to build each layer 
until the object is completed.

IMAGE
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Questions to Guide
Your Research

What is Your Goal? 
Stratasys professional 3D printing encompasses 
multiple technologies and capabilities along with a 
wide range of materials. Being clear about your goals 
will help you zero in on the right solution. 
Some objectives you might consider include:
• Shorten the design cycle 

• Test more design ideas in less time 

• Illustrate ideas to colleagues or investors 
 more clearly 

• Improve customization for products 
 already produced 

• Produce functional prototypes to catch and 
 correct errors earlier

• Develop job-ready students for tomorrow’s 
 technical careers

• Improve patient outcomes using realistic 
 surgical planning models

What Does It Need to Look Like? 
Does it need to be realistic? Do you need to print 
in multiple colors and materials? Do you need to 
achieve a glossy surface finish? If aesthetics are 
important, full-color, multimaterial PolyJet printing 
technology should be a top consideration. If 
functional performance is a priority, FDM® printers 
that use durable thermoplastics are an 
appropriate choice.  

What Does It Need to Do? 
Will it simply communicate an aesthetic concept, 
function like your finished product, or actually be the 
finished product? The use may dictate the need for 
tighter tolerances or tougher materials. 

Where Will It Be Used? 
Will it need to stand up to heat or pressure? Will it 
be used outdoors? Will it be exposed to chemicals? 
These are just a few factors that will determine 
your need for specialized material properties like 
UV resistance, biocompatibility, high heat deflection 
temperatures and chemical-resistance properties. 

How Long Does It Need to Last? 
Will you use the part one time, or will it need to 
withstand repeated use? Some 3D printing materials 
are very functional over a short period of time and 
others can maintain their mechanical properties 
for years. 

What Skills Do You Have In-House?  
Depending on the specific 3D printing technology 
you choose, some orientation and training may 
be required. For FDM and PolyJet technologies, 
Stratasys offers training online or in person 
through instructor-led courses, webinars and 
e-learning modules. 

If you don’t have the resources to manage a lab, 
or the expertise to operate or design for a certain 
technology, outsourcing production is a good way 
to minimize risk and learn more before dedicating 
permanent resources. 

What Type of Work Do You Have?  
Some systems are more office-friendly than others, 
but even if you don’t have the floor space or the 
ventilation requirements, you can still take advantage 
of the more demanding technologies through service 
bureaus, like Stratasys Direct Manufacturing, that can 
provide 3D printing services.

What is Your Budget and Timeline?  
If you have a project with a predetermined budget 
and timeline, you may just be looking for the fastest 
solution at the lowest cost. Purchasing parts through 
a service bureau might be your best option. 
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Stratasys 
Technologies

Find out how each Stratasys 3D printing 
technology works, where it excels and what 
materials are available. 
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FDM systems and related technologies are by far the most accessible 
and widely used form of 3D printing. 3D printers based on FDM 
technology build parts layer-by-layer from the bottom up by heating 
and extruding thermoplastic filament. 

Production-level systems can work with a range of thermoplastics 
with specialized properties like toughness, electrostatic dissipation, 
translucence, biocompatibility, UV resistance and high-heat deflection. 
This makes FDM ideal for a variety of applications ranging from basic 
proof-of-concept models to functional prototypes to lightweight 
ductwork on commercial aircraft.

FDM
Technology

PRODUCTION 
PARTS

FUNCTIONAL 
PROTOTYPES

MOLDS AND 
PATTERNS

CONCEPT 
MODELS

JIGS AND 
FIXTURES

6
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COMPATIBLE MATERIALS

• Standard thermoplastics

• Engineering thermoplastics

• High-performance thermoplastics

SYNONYMS AND SIMILAR TECHNOLOGIES

• Filament extrusion

• Fused deposition modeling 

• Fused filament deposition

• Fused filament fabrication

• Material deposition

• Plastic jet printing

TRAINING REQUIREMENTS 
Knowledge of build setup, minor maintenance, machine operation 
and finishing.

FACILITY REQUIREMENTS 
Any air-conditioned environment and a dedicated space with 
ventilation and compressed air for larger 3D production systems 
that process engineering and high-performance plastics.

ANCILLARY EQUIPMENT 
Support removal system and optional finishing system.

 
To keep Ducati at the forefront 
of engine design, we sought 
a technology that could make 
accurate, durable prototypes 
quickly. FDM was the only 
solution that could meet our 
requirements. The machines 
were as easy to install as a (2D) 
printer and they now constitute 
an integral part of our design 
and manufacturing process.”

Piero Giusti

R&D CAD Manager, Ducati
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PolyJet technology is renowned for its outstanding realism and 
breathtaking aesthetics. The technology works similarly to traditional 
inkjet printing, but instead of jetting ink onto paper, a print head jets 
liquid photopolymers onto a build tray where each droplet cures 
under ultraviolet (UV) light. 

Every PolyJet 3D printer offers sharp precision, smooth surfaces and 
ultra-fine details. And by combining a variety of photopolymers in 
specific concentrations and microstructures, the most sophisticated 
PolyJet systems can simulate everything from thermoplastics and 
rubber to human tissue, in a broad gamut of colors.

Product designers use PolyJet technology to make models and 
prototypes with final-product realism to quickly gain critical feedback 
from clients, investors and other stakeholders. PolyJet’s versatility 
also makes it an optimal choice for specialized applications ranging 
from injection molding to surgical-planning models.

PolyJet
Technology

MOLDS AND 
PATTERNS

CONCEPT 
MODELS

JIGS AND 
FIXTURES

FULL-COLOR 
MODELS

MULTI-MATERIAL 
MODELS
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COMPATIBLE MATERIALS

• Photopolymers

SYNONYMS AND SIMILAR TECHNOLOGIES

• Multijet printing

• Photopolymer jetting

TRAINING REQUIREMENTS 
Knowledge of build setup, minor maintenance, machine operation 
and finishing.

FACILITY REQUIREMENTS 
Any air-conditioned environment and a dedicated space for 
larger systems.

ANCILLARY EQUIPMENT 
Support removal system.

 
“We use 3D printing 
technology and 
materials to create 
a lifelike vascular 
environment that 
isn’t achievable any 
other way.”

Mike Springer

Director of Operations and 
Entrepreneurship, Jacobs Institute
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Stereolithography (SL) was the world’s first 3D printing technology, 
and it remains a great option for highly detailed prototypes that 
require tight tolerances and smooth surfaces. Product designers opt 
for SL models when a quick build time is crucial, and they can invest 
time and resources into additional finishing processes. SL can also 
produce master patterns for urethane casting, as well as investment 
casting patterns that are used to produce metal parts for aerospace, 
automotive, power generation and medical applications.

SL is great for prototyping parts that will ultimately be painted or 
coated because the models can be finished using the same materials 
and processes as the end product. Transparent, heat-resistant and 
moisture-resistant materials can also be used when there’s a need for 
flow visualization, light transmittance or thermostability.

Stereolithography

MOLDS AND 
PATTERNS

CONCEPT 
MODELS

FUNCTIONAL 
PROTOTYPES

10
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COMPATIBLE MATERIALS

• Photopolymers

SYNONYMS AND SIMILAR TECHNOLOGIES

• SLA

• SL

• Vat photopolymerization

TRAINING REQUIREMENTS 
Knowledge of build setup, moderate maintenance, machine operation 
and finishing, optical delivery systems, and proper hazardous material 
handling.

FACILITY REQUIREMENTS 
A dedicated manufacturing space for machine(s), ventilation and a 
specialty multi-stage alcohol treatment bath station with containment.

ANCILLARY EQUIPMENT 
Post-cure oven, wash stations, hazardous waste disposal and 
containment, hand finishing tools and equipment, and isopropyl 
alcohol recycling system.

 
The great thing about SL 
plastics is that they are 
strong enough to endure 
vibration testing to a 
certain point. We used 
the SL [camera housing] 
prototype for water, 
precision of alignment and 
vibration testing.”

Marcel Tremblay

Director of Mechanical Engineering, FLIR
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Technology
Comparison

Whether it’s FDM, PolyJet or SL, Stratasys 
3D printing solves specific design and 
manufacturing challenges. Compare the optimal 
characteristics of each technology.
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FDM
Technology

Layer Resolution 

OK
� �

Thin Walls 

OK
� �

Surface Finish 

GOOD
� � �

Ease of Use 

OUTSTANDING
� � � � �

Strengths 
Durability, reliability, familiar 
materials, easy support 
removal, office-friendly 
operation

Weaknesses 
Visible layer lines, 
anisotropic strength (weaker 
along layer lines)

13
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PolyJet
Technology

Layer Resolution 

OUTSTANDING
� � � � �

Thin Walls 

OUTSTANDING
� � � � �

Surface Finish 

OUTSTANDING
� � � � �

Ease of Use 

VERY GOOD
� � � �

Strengths 
Realism, versatility, easy 
support removal, office-
friendly operation

Weaknesses 
UV-sensitive, not optimal for 
functional prototyping

14
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Stereolithography

Layer Resolution 

VERY GOOD
� � � �

Thin Walls 

OUTSTANDING
� � � � �

Surface Finish 

OUTSTANDING
� � � � �

Ease of Use 

GOOD
� � �

Strengths 
Precision, surface 
smoothness

Weaknesses 
UV-sensitive, extra 
post-curing steps, not 
as office-friendly as 
FDM and PolyJet

15
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Materials

Learn about the most commonly used 3D 
printing materials for professional prototyping 
and production applications.
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Standard Plastics 
The most widely used category of 3D printing materials includes 
some of the same general-purpose plastics found in mass-
production processes like injection molding. And since 3D printed 
parts bear many similarities to their injection-molded counterparts, 
you can accurately test form, fit and function before investing in 
expensive tooling.  

Engineering Plastics  
For applications that require higher heat resistance, chemical 
resistance, impact strength, fire retardancy or mechanical strength, 
production-level 3D printers work with specialized plastics that meet 
stringent engineering requirements.

High-Performance Plastics 
High-performance plastics offer the greatest temperature stability, 
chemical stability and mechanical strength for the most 
demanding applications.  

Printing 
Methods

FDM 
Technology

Thermoplastics
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Photopolymers are liquid resins that cure upon exposure to UV light. 
They’re available in clear, grey and white opaque as well as a special 
formulation for investment casting patterns, and produce a smooth, 
beautiful finish. However, they are UV-sensitive and not as durable as 
production-grade thermoplastics.

Printing 
Methods

Polyjet 
Technology

Stereolithography

Photopolymers
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Cost of
Ownership
If you’re considering bringing 3D printing in-house, 
learn about each of the factors that contribute to 
the total cost of ownership.
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3D Printer 
Stratasys professional 3D printers range in price depending on 
capability. Consider your current and future 3D printing goals to 
determine an appropriate printer choice. 

Materials  
The cost of materials and the amount you’ll consume will be a big 
contributor to your total cost of ownership. If you don’t need high-
performance thermoplastics or full-color multimaterial capability, 
lower-priced printers will be your best option.

Equipment and Facilities  
FDM and PolyJet 3D printers can be installed in any office 
environment, while SL printers have special requirements. 

Labor 
All FDM and PolyJet printers are easy to use and don’t require 
extensive training. SL printers may require more training and/or the 
need for personnel trained in this type of 3D printing technology.

Support and Maintenance  
An annual service contract can help minimize downtime, maintain 
production schedules, and keep costs stable and predictable. 

The Cost of Doing Nothing  
Show decision makers the cost of inaction — whether that’s too 
many change orders or a stagnating product line.

The Six
Cost Factors

 
For our first FDM 
machine purchase, 
we projected ROI in 4 
years, but it took only 
18 months. For our 
second FDM machine 
purchase, we saw ROI 
in only 9 months.”

Mitchell Weatherly 

Sheppard Air Force Base 

20
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Cost
Comparison

Material Costs

$ $$

$ $$ $$$

$ $$

Under $10K $10  -50K $50-200K $200-500K

FDM Printer � � � �

PolyJet Printer � � �

SL Printer �

FDM Printer

PolyJet Printer

SL Printer

Time and Labor 
Requirements

$ $$

$ $$ $$$

$ $$ $$$

Facilities and 
Equipment

$ $$ $$$

$ $$ $$$

$ $$ $$$

IMAGE
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Support and
Services

When you make the decision to embrace 3D printing, 
consider all you’re getting. Look for companies with 
the capability to provide the support you’ll need, now 
and in the future. From consulting to rapid prototyping 
to on-demand parts, Stratasys offers a wide range of 
3D printing services at every stage of the process.
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Stratasys 
Direct Manufacturing

Whether you’re looking for turnkey prototyping or want to use more demanding 3D printing technologies 
but don’t have the space or budget for it, Stratasys Direct Manufacturing can provide a team of experts to 
support you at every stage of the product development and manufacturing process.

3D Printing
Receive rapid prototyping and production parts by uploading your CAD design online. We’ll print the part 
for you using your choice of 3D printing process and material. If you’re not sure what the best 3D printing 
technology is, you can rely on our extensive expertise with additive technology to help you choose the most 
appropriate process.

Stratasys Direct Manufacturing also specializes in traditional manufacturing technologies should you 
ultimately decide that 3D printing is not the appropriate option. These include:

Learn more or 
request a quote at 
stratasysdirect.com.

Urethane Casting 
Achieve quality, 
consistent parts using 
our low-mid volume 
urethane casting 
process and get fast 
turnarounds and 
consistent delivery with 
our innovative master 
pattern production.

CNC Machining  
Get CNC-machined 
parts quickly with the 
help of our experienced 
CNC machinists and 
streamlined operations.

Injection Molding  
Get large or small 
quantities of injection 
molded parts using our 
fast tooling methods and 
near-unlimited 
material choices.

Design Services 
Achieve designs 
that leverage the 
power of the additive 
manufacturing process. 
We’ll help you modify 
CAD files for optimized 
results and an expedited 
time-to-market.

http://www.stratasysdirect.com
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1 Holtzman St., Science Park,  
PO Box 2496  
Rehovot 76124, Israel  
+972 74 745 4000
+972 74 745 5000 (Fax)

©2019 Stratasys Ltd. All rights reserved. Stratasys, Stratasys signet, FDM and PolyJet are trademarks are trademarks or registered trademarks of Stratasys Ltd. and/or its 
subsidiaries or affiliates and may be registered in certain jurisdictions. All other trademarks belong to their respective owners. Product specifications subject to change without 
notice. Printed in the USA. BG_DU_2019BuyersGuide_0619a

Stratasys Headquarters 
7665 Commerce Way,  
Eden Prairie, MN 55344
+1 800 801 6491 (US Toll Free)
+1 952 937-3000 (Intl)
+1 952 937-0070 (Fax)

stratasys.com  
ISO 9001:2008 Certified

If you’re considering large-scale adoption, the 
Stratasys Blueprint Consulting™ team can help 
you identify and scope opportunities unique to 
your company and industry. 

Strategy Consulting 
We can assist in identifying and implementing new 3D printing 
solutions and processes that will help drive long-term growth 
and productivity. 

Operations Consulting 
We’ll help you figure out how additive manufacturing fits into your 
workflow, drive efficiencies in the production process, and create 
new applications for the 3D printers you have or plan to add.

Applications Consulting 
From validating product designs to understanding how to 
implement new processes and materials as they hit the market, 
we can help guide your additive manufacturing design process.

Learn more at stratasys.com/expert-services.

Stratasys 
Consulting Services

Contact 
A Reseller 
Our resellers act as true 

partners and advisors, 

providing best-in-class 

solutions and reliable expertise. 

An authorized reseller in your 

region will help you select 

the right 3D printer for your 

application and budget as 

well as offer more detailed 

pricing information.

Find a reseller at 
stratasys.com.

http://www.stratasys.com/?utm_source=logos&utm_medium=pdf&utm_content=footer-domain-link
http://www.stratasys.com
http://www.stratasys.com/?utm_source=logos&utm_medium=pdf&utm_content=s-logo
http://stratasys.com/expert-services
http://stratasys.com

