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We help designers, engineers and 

manufacturers across virtually every industry 

transform their capabilities and accelerate 

their progress.
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3D Printing Applications

» Additive manufacturing now enables the economic manufacturing of low-volume parts

» Complex geometries are no longer a barrier

» Digital production reduces lead times and the need for tooling, jigs and fixtures

» Supply chains are simplified, changing the economies of production

Production Parts
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Benefits of 3D Printing
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Benefits of 3D Printing

• Speed to Market

• Design Freedom

• Transforming Workflows

• Customization and Short-Run Production
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Stratasys Solutions
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Stratasys Solutions

Stratasys offers a full range of 3D printers for every industry and application, 

including the world’s most advanced 3D printing technologies, materials and 

support.

3D Printers and Production 3D Printers
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Stratasys Solutions

» A Stratasys-patented 3D printing technology

» Builds durable, accurate parts 

» Used for concept models, functional prototypes, manufacturing tools, jigs, 

fixtures and end-use parts

» Uses standard, engineering-grade and high-performance thermoplastics

» Systems range from desktop 3D printers to in-line production systems

FDM     ®
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FDM Systems

FORTUS 380mc

FORTUS 450mc

FORTUS 900mc

FORTUS 250mcDimension 1200es

Dimension Elite

MojouPrint SE uPrint Plus
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Stratasys Solutions

» PolyJet technology produces smooth, fine-featured prototypes, 

production parts and tooling

» Widest range of materials includes triple-jetting, digital ABS, color, rigid 

opaque and rubber-like resins in hundreds of colors, translucent shades and 

Shore A values

» Special photopolymers are available for dental and medical applications

» Multiple materials can be printed in a single part

PolyJet
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Objet24

Objet30

Objet30 Prime

Objet30 Pro

PolyJet Systems

Objet1000 Plus

Objet500 Connex3

Objet350 Connex3

Objet260 Connex3

Stratasys J750
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STRATASYS INVENTS 
3D PRINTING. AGAIN. 
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Introducing the Stratasys J750
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3rd Generation Multi-Material Technology

2004. Eden 

1 Material

Highly accurate, finely 

detailed models with ultra-

thin walls.

2007. Connex 

2 Materials

The world's first multi-

material 3D printer.

2014. Connex 1/2/3

3 Materials

Stratasys introduces the 

first-ever color and multi-

material 3D printer.

2016. J750 

6 Materials

The world’s only full color, 

multi-material, high resolution 

3D printer.
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Innovative New 
Software

Advanced 
Photopolymer 

Materials

Groundbreaking 
Technology

Introducing 
Stratasys J750

The Best Gets Better – Innovation to drive adoption

PolyJet Studio:

Unlock new 
capabilities
Easy workflow
New UX

Digital Materials

Rubber

Transparent

Over 360,000 colors

Most Advanced, 
Highest Performance, 
6 Channel Multi-Material Platform
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Connex3 
Objet Studio

3 materials
Shell-based colors

Rigid and flexible materials

Double the Material Channels - Unprecedented Realism

Connex3 
Stratasys Creative Colors

3 materials
Texture mapping 
Gradient colors

Stratasys J750
PolyJet Studio

6 materials
Texture mapping

Full color
Mix of color, and different levels of opacity
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Breakthrough Realism

Stratasys J750



19 STRATASYS  /  THE 3D PRINTING SOLUTIONS COMPANY

Replace several, single capability machines & processes with one versatile 
system:

J750

Covers all your application needs

Color Printing 
/Painting

Engineering grade  
Plastic Printing

Fine detail/High 
Resolution Printing

Urethane/Rubber 
molding

CNC Sanding and 
Finishing

X
• High resolution detail, and accuracy

• Combine color, images  and transparent 

materials

• High performance engineering grade plastics 

and rubbers
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Synergy

Reinventing invention

“Now our customers can make instant decisions about the 

ergonomics of a product − about the touch and feel − 

as well as test how it fits into its environment.” 
- Tamar Fleisher , Synergy art director

• A single print eliminates the need 

to outsource: 

• CNC machining

• Water printing

• Casting

• Sanding

• Silicone Engraving

• Pad printing 

• Time was cut from two weeks to a few hours

• Cost of prototype was cut by over 70%
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6 MATERIAL CHANNELS 
ENDLESS POSSIBILITIES
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• Engineering-grade plastic (Digital ABS™) 
to general-use plastics

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

• Fine to large features

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

• Fine to large features

• Hard to soft

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

• Fine to large features

• Hard to soft

• Smooth to rough

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

• Fine to large features

• Hard to soft

• Smooth to rough

• Opaque to transparent to clear-tinted

Only Plastic Printing System That Simulates Virtually Anything
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• Engineering-grade plastic (Digital ABS) 
to general-use plastics

• Single-material parts to over-molded 
parts

• Flexible to rigid

• Matte to glossy

• Fine to large features

• Hard to soft

• Smooth to rough

• Opaque to transparent to clear-tinted

• Solid color to images and textures

Only Plastic Printing System That Simulates Virtually Anything
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“Our designers quickly picked up PolyJet Studio 

and have been producing their own prototypes with 

great ease.”

The most

VERSATILE
SYSTEM

“One system to cover all our application needs”

EASE-OF-USE

The highest
“For the first time, we can produce 

full color, life-like, plastic models”

The most

REALISTIC
models in the 3D printing industry
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Stratasys J750:
Mature technology, Ground-
breaking Capability
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Fastest Time to Part in Hand: 

2X Print Speed, Multi Material &  full color in one step 

Improved high resolution detail:

Up to 14μm/1800DPI

Repeatable and accurate true color 3D Printing:

Precise drop placement & CMYKW - over 360K colors available

J750: Proven 4th Generation PolyJet technology

6 Materials, 4x the number of jets & smaller drop size
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Stratasys J750 Materials

• Dial in material properties & durometers with plastic or rubber digital 
material composites 

• Access additional combinations with easy, low waste material 
change overs and hot-swap capabilities

Simple Access To 6 Materials

• Vero family: opaque, rigid materials, including various neutral shades 
and vibrant colors

• Tango family : rubber-like flexible materials

• Digital ABS & ABS2

• VeroClear and RGD720: Transparent materials 

Wide array of advanced base materials

•Digital ABS: ABS like engineering grade plastics
•Rubber-like Shore A value

materials with selectable durometers

•Translucent with variable color tints

Thousands of combinations of composite materials
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Import from design and CAD software and preserve images and color 

Dial in material properties & durometers with plastic or rubber digital material 
composites 

Make parts transparent, and define levels of  translucent color & opacity

Combine Digital-Materials, translucent, rubber, & color – in a single part or job

Import and save custom color palettes

Apply matte or glossy finishes

Copy/paste settings from one part to another

What You See Is What You Get (WYSIWYG) print previews

PolyJet Studio: Innovative capabilities with uncompromising user experience
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Unprecedented ease of use 

and accessibility

True-to-life, multi-material, 

full color, high detail models

Six base materials - thousands of 

colors and material combinations 

The world’s only full color, multi-material, high resolution 3D printer
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Materials Science Enable 

Advanced Applications of 3D 

Printing
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Material Capabilities are Characterized by How Well They Answer 
These 3 Main Applications:

Functional Concept Molding  Jigs & fixtures End use parts
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Clear transparency Multi-material realism

Smooth surface finish

Molding & tooling Digital ABS functionality

Polypropylene-like

Thin walls & cavitiesColor range Choice of flexibility

Medical & dental

Strong, durable ABS Economic sparse fill

Tough, aesthetic colors

Versatile Nylon 12

High performance end use parts

ULTEM 1010 for medical 

and food contact 

PolyJet Advantages FDM Advantages 

https://www.google.co.il/imgres?imgurl=http://blog.stratasys.com/wp-content/uploads/2014/01/3d-printed-surgical-guide.jpg&imgrefurl=http://blog.stratasys.com/2014/01/20/digital-dentistry-avi-cohen-3d-printing/&h=176&w=223&tbnid=ZVV0Kq1ScK3NgM:&docid=np71arNYiEFR7M&ei=hemLVoPhK4jjmAH8h6egAw&tbm=isch&ved=0ahUKEwjDt5KghpPKAhWIMSYKHfzDCTQQMwgnKAwwDA
https://www.google.co.il/imgres?imgurl=http://blog.stratasys.com/wp-content/uploads/2014/01/3d-printed-surgical-guide.jpg&imgrefurl=http://blog.stratasys.com/2014/01/20/digital-dentistry-avi-cohen-3d-printing/&h=176&w=223&tbnid=ZVV0Kq1ScK3NgM:&docid=np71arNYiEFR7M&ei=hemLVoPhK4jjmAH8h6egAw&tbm=isch&ved=0ahUKEwjDt5KghpPKAhWIMSYKHfzDCTQQMwgnKAwwDA
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FDM & PolyJet Materials – Technical Capabilities 
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PolyJet
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Form, Fit & Assembly

Function & End Use Parts 
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Digital ABS
after PT

Digital ABS
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PC-ABS
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PolyCarbonate

ULTEM 9085
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ULTEM 1010/CG
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FDM Materials by Performance Category

Engineering

• PC

• PC-ABS

• PC-ISO

• Nylon 12

General

• ABSplus

• ABS-M30

• ABS-M30i

• ABS-ESD7

• ABSi

• ASA

High Performance

• ULTEM™ 1010*

• ULTEM™ 9085*

• PPSF / PPSU

Specialty Products

• Xtend™ 184

• Xtend™ 500

• ST-130

*ULTEM™ is a registered trademark of SABIC or affiliates.

FDM ‘Basic’ and ‘Advanced’ Categories 

Basic 

Material 

Advanced 

Material 

Engineering 

Material 
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FDM Materials by Performance Category

Engineering

• Digital ABS

• High Temperature

General Flexible

• Tango+

• Tango Black+

• Tango Black

• Tango Gray 

PolyJet ‘Basic’ and ‘Advanced’ Categories

General Rigid 

• RGD720

• Vero White+

• Vero Black+

• Vero Gray

• Vero Blue

• Durus

• Vero Clear

• Vero Y/C/M

• Rigur

Specialty/Dental

• MED610 biocompatible

• Dental Materials 

Basic 

Material 

Advanced 

Material 
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PolyJet: Jetting Multiple Materials to Create: 

Digital Materials

On-the-fly generation 

of composite materials

Mixed Part

A part made of 

multiple model 

materials 

Mixed Tray

Parts made of different model 

materials, on the same tray
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Example: Digital ABS is a composite material made up of two base materials :

What Are Digital Materials?

High Temperature

RGD535

High Toughness

RGD515

Digital ABS Green 
RGD5160-DM

High Temperature

RGD531

High Toughness

RGD515

Digital ABS Ivory 
RGD5130-DM
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Tango Black+ & Vero White+ Digital Materials

Primary flexible

Vero White+

Tango Black+

New mechanical properties

Shore Scale A range

Secondary rigid

Hardness Range: 

From Shore Scale A 27 - 95
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Vero Clear Gaskets and Seals

Lens seal

Shore 60

Camera housing 

gasket & 

dampening pad 

Shore 40

Bottle cap 

O-ring

Shore 70
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Connex 3 versus Stratasys J750

Vero Clear + Vero Magenta + Vero Cyan Vero Clear + Vero Yellow + Vero Cyan

6 Vero Materials loaded
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PolyJet ‘Triple’ Game Changer with NEW Soluble Support 

Hands-Free

Semi-Manual

Water Jet 

- Cleaning solution for 2hr-24hr 

- Followed by tap water washing

- Cleaning solution for 1hr-4hr 

- Followed by tap water washing

- Faster easier removal (vs. SUP705)

Thin delicate parts  Internal GeometriesMultiple small parts 
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Advanced Materials Applications
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Injection molding is the most commonly used manufacturing process for producing high precision, 

complex plastic parts.

Challenges with traditional IM Application

• Molds are made from metal (either steel or aluminum)

• Many iterations are required to reach the desired outcome

• Each iteration: 

• Can take up to a few weeks

• Is expensive, requires re-producing the metal mold

• Metal Injection molding tools can take from weeks to months to build

Injection Molding – the Opportunity 

//upload.wikimedia.org/wikipedia/commons/1/15/PlasticsInjectionMoulder-die.jpg
//upload.wikimedia.org/wikipedia/commons/1/15/PlasticsInjectionMoulder-die.jpg


51 STRATASYS  /  THE 3D PRINTING SOLUTIONS COMPANY

A mold with PolyJet technology using Digital ABS material allows:

Short series production ~ 100 pieces

Prototyping from the real plastic material

Drastically reduced time and costs-

- Cost of Digital ABS mold is significantly cheaper 

- Each iteration takes just a few hours 

Advantages of Injection Molding with Digital ABS
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Breaking the ROI Ceiling of Traditional Mold Tooling

Material injected: PP (Polypropylene) at 220-230ᵒC (428-446ᵒF)

600 parts (100 injection cycles) were successfully injected No degradation to the mold, still totally functional

Cost (US$) Turnaround (days)

Aluminum 1400 30

P20 Steel 3200 30

Digital ABS 785 7 hr. (1 day)

Time saving: 97%
Cost savings: 
• 44% over aluminum
• 75% over steel
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Blow molding

• EBM or IBM

Small quantities (1 to 1,000)

• Prototypes for evaluation

• Short-run production

Small to mid-sized parts

• 1 ml to 1 liter ( 0.03 to 35 oz.)

Iterations/modifications likely

• A Digital ABS mold was printed and used to produce blow molded prototypes 

• With the molded prototypes Plasel was able to secure the customer’s approval.
• Validated the fit, function, and appearance 

• Validate compatibility with the conveyor system.

• 89% cost reduction

• 90% lead time reduction

Blow Molding with Digital ABS 
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The Importance of Jigs, Fixtures and Manufacturing Tools 

Assembly / 

Manufacturing

Testing / 

Inspection

Transportation / 

Inventory

• Jigs

• Fixtures

• Assembly aids

• Alignment fixtures

• Holding fixtures

• Nesting fixtures

• Workbook holders

• Custom equipment 

guards

• Mechanical test 

fixtures

• Electrical test fixtures

• Lifecycle test fixtures

• CMM part fixtures

• Check gauges

• Go/no-go gauges

• Part holders/carriers

• Kitting Fixtures

• End of arm tools

• Assembly line pallets

• Production inventory 

org.

• Part protectors

• Factory efficiency 

• Tool 

holders/organizers 

(5S)
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Metal castings from sand molds

• Many metal alloys

• Small to very large castings

Typically machined

• Time & cost is dependent on complexity

Pattern making

• Matchplate inserts

• Split patterns 

• Loose patterns

• Resin pattern masters

Pattern components

• Core boxes

• Interchangeable gate & runner systems

Advantages of using FDM:

• Lower cost and faster

• Resists ramming forces

• Withstands abrasion 

Sand Casting with FDM Materials  
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• ST-130 sacrificial tooling material

• Improved performance at moderate cure temperatures

• tuned specifically for sacrificial tooling applications

• higher strengths than prior offerings

• New T20B tip (.13” slice) 

• Designed for optimal sacrificial tooling builds

• Optimized to run ST-130 material, resulting in faster build times

• New permeable triangle pattern, the default fill pattern when running 
ST-130 in Insight™ v10.8 

• Higher crush strength with improved fluid flow

• Capable of withstanding common cure temperatures

• Permeable tubular fill pattern also available

• Sacrificial Tooling Design Guide, developed by the VBU

• Available only on Fortus
®

450mc and Fortus 900mc
™

3D Printers

2016 - New ST-130 Sacrificial Tooling Solution

New Permeable 

Triangle Fill 

Pattern

T20B tip
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Direct benefits:

• Lower cost 

• Shorter lead time

• Speed to market

• Part consolidation

Indirect benefits:

• Design freedom

• Change freedom (Continuous product improvement)

• Supports lean initiatives

• True JIT (just-in-time) manufacturing

• Reduced warehouse space/inventory cost

• Decreased obsolescence

End-use Parts – Summary of Benefits of FDM
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Thank You
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Case Studies
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High Requirement, Low Volume

» 70 parts on each of a small test fleet of human-

supporting land rovers are 3D printed

» Parts include flame-retardant vents, housings, 

doors and custom fixtures

» FDM components endure mechanical stress, 

extreme temperatures and vibration

» Complex geometries would be prohibitively 

expensive without additive manufacturing

NASA Mars Rover
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Powering Innovation

» Startup company aims to rethink renewable 

energy with portable solar

» Functional prototypes boosted investor 

confidence

» FDM housing is durable enough for rugged 

testing

» Functional prototyping inspired simpler user 

interface and ergonomic improvements

» Second iteration revealed a .25-inch design flaw 

to avoid a $250,000 tooling error

Peppermint Energy
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Airtight Performance

» Iconic brand maintains leadership by 

continuously improving weight and usability

» Highly tactile product with precise components 

requires accurate prototyping

» PolyJet provides multi-material realism while 

FDM delivers cost-performance

» Turnaround time reduced from 3-5 days to just 

minutes or hours

Thermos
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Modeling Human Tissue

» To enhance neurosurgery training, Centre 3D 

printed anatomical models with lifelike textures

» Soft and rigid tissues and embedded pathologies 

are printed in one build, without slow secondary 

processes

» Increased production capacity by 40%

» Developed jigs and guides for surgical planning

Centre for Biomedical and Technology Integration
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Efficient Customization

» Customizing automotive accessories based on 

regional preferences made more efficient

» Sped products to market by developing 

accessories simultaneously with the vehicle

» Designs improved due to real-time feedback

» PolyJet 3D Printer is cleaner, quieter, safer and 

easier to use than previous CNC method

Honda Access
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FDM soluble cores allowed for:

• Consolidation of multi-piece cores

• Design of complex geometry 

• Reduction in production time

• Reduction in production cost

SR- 30 Soluble Tool Material:

• Produce 180°F cured composite parts 

• 80 psi pressure

• Supports complex geometries

Champion Motorsports Uses FDM for Soluble Cores Production 

http://www.6speedonline.com/forums/attachment.php?attachmentid=121413&d=1271449172
http://www.6speedonline.com/forums/attachment.php?attachmentid=121413&d=1271449172
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Toroid Housing in turn and bank avionics instrument

• 500 parts in single batch on Fortus 900mc

• Overnight production

• Achieved tight tolerances of 0.003” (0.0762 mm)

Kelley Manufacturing Company using FDM for End Use Parts 

“The lead time for 500 units has been 

shortened to three days. In the aircraft world, 

that’s quick for certified production parts.”

Justin Kelly, Kelly Manufacturing 

Company

Method Cost 

Estimate

Time 

Estimate

Urethane casting X 6 weeks

Fortus FDM 0.95x 3 days

Savings 5% 93%
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FDM fixes ergonomic issues

Organic shapes maximize performance

Convoluted tube bends around obstructions

Sparse-build method cut weight 72%

Conventional methods to build fixtures

High cost and time requirements

Lack of design freedom reduced productivity 

Fortus machines now used to produce fixtures

• Built over 400 FDM fixtures

BMW Using FDM ABS M30 for Jigs and Fixtures 

Before

After

Method Cost Time

CNC machining 

aluminum
$420 18.0 days

Fortus system ABS-M30 $176 1.5 days

Savings $244 (58%) 16.5 days (92%)
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55-70 assembly & inspection fixtures per vacuum

• Made by molding and casting

• Expensive and long lead times

Fortus machines make fixtures

• Fixtures produced in-house

• Holds tolerances of +/- 0.005 inch

FDM provides large cost savings 

• Typical cost reduced by $65,000

• Machine paid for itself in a few projects

FDM reduces downtime

• Fixture components quickly replaced

• Streamlined inspection process

Oreck Optimizes Factory Floor Efficiency with FDM ABS M30

Process Cost Estimate

Traditional Molding & 

Casting

$100,000

Direct digital manufacturing $35,000

Savings $65,000 (65%)
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The World’s First Jet 
Powered 3D Printed 
Aircraft Built with 
ULTEM 9085

Low weight & high 

strength parts

Economical one-off parts for 

mission-specific aircraft Complex geometries 

50% off the 

usual 

design and 

build time 

https://scitools.com/company/aurora-flight-sciences/
https://scitools.com/company/aurora-flight-sciences/
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FDM end-use parts allowed for:

• Flexibility when designing complex parts

• Manufacture of less expensive part

• Weight saving solutions

• Production of Ultem parts that met FAA 

regulatory requirements to be installed

on aircraft 

• Low volume production

• No tooling

Taylor-Deal Aviation Uses Ultem9085 for End Use Parts 
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ULTEM 1010’s excellent strength enabled UTC to design a nozzle to solve a fume 

control issue at a fraction of cost & time of traditional manufacturing. 



72 STRATASYS  /  THE 3D PRINTING SOLUTIONS COMPANY

Jigs and Fixtures | PJ Case Study
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Jigs and Fixtures | FDM Case Study


