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Increase additive manufacturing efficiencies and  
lower production costs with upfront simulation.

F
alling prices on printer hardware and a plethora of 
new materials and design tools have catapulted 
additive manufacturing (AM) from a part-time proto-
typing resource into a full-scale production method. 
Yet as companies engage in more widespread use 

of the technology, they are actively trying to formulate new 
design for AM (DfAM) practices to address longstand-

ing challenges and to capitalize on the design 
freedom AM affords.

The overall 3D printing segment is 
enjoying explosive growth, but metal AM in 
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particular is a rising star: Research firm Wohlers Associates 
estimates that 1,768 metal AM systems were sold in 2017, 
a leap from 983 units in 2016. Laser sintering is the most 
common metal AM process, and research shows the automo-
tive, aerospace, and biomedical industries are leveraging the 
technology to successfully produce prototypes, tooling and 
end-use parts. (See “AM Success Stories” on page 5.)

Companies are flocking to metal AM for a variety of rea-
sons. The technology, coupled with topology optimization 
software, provides a real opportunity to consolidate parts 
and deliver improved functionality thanks to greater design 
freedom. Unlike traditional forging or casting methods, metal 
AM offers a greater opportunity to produce organic designs 
that are more lightweight, thus saving on material costs. The 
production method also unleashes mass customization and 
on-demand business models simply not possible or practical 
with conventional manufacturing. At the same time, metal 
AM provides an opportunity to more seamlessly sync manu-
facturing with design processes via emerging concepts like 
the digital thread.

While there’s growing recognition of metal AM’s value as 
a full-scale production method, challenges abound, espe-
cially as they relate to DfAM practices, which are still fairly 
nascent. Most companies don’t have on-staff expertise 
versed in metal AM technologies and materials let alone sig-
nificant knowledge of design best practices in newer areas 
like building lattice structures, varying material properties to 
achieve outcomes, or proper orientation of parts to ensure a 
successful and efficient build.

“What’s shifted in the last year or so is that as companies 
go deeper, they realize a lot can go wrong,” explains Brent 

SHIFTING INTO  
DESIGN FREEDOM

          GE’s additively manufactured LEAP  
         aircraft engine nozzle became the 
poster child for industrial additive 

manufacturing when the company 
announced it had used the technology 

to reduce 20 parts into one part that 
weighed 25% less and was 5X more 
durable. IMAGE COURTESY OF GE.
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Stucker, director, additive manufacturing at ANSYS. “They are 
wasting massive amounts of money on trial and error, and 
they need help.”

The cost of running an AM printer, on average, is estimated 
to be around $100 per hour, and a single build can take 
upwards of 20 hours—or closer to 80 hours for highly complex 
parts. That’s $2,000 to $8,000 wasted every time a part fails 
and has to be reprinted.

The DfAM Mindset
What can go wrong can be reversed by a DfAM strategy, 
but it is unfamiliar territory to most engineers. Creating 
complex lattice structures and designing variable wall thick-
nesses for different areas in a part are new requirements 
that need to be considered early in the design process, not 
as an afterthought. Engineers must get schooled in internal 
strategies for producing lightweight parts without sacrific-

SHIFTING INTO  
DESIGN FREEDOM

ing structural integrity or thermal properties—for example, 
knowing how to determine whether a part should be 
designed as a hollow or solid or using variable densities to 
achieve the desired result. Placement of supports is anoth-
er early-stage design consideration that is not part of the 
traditional engineering mindset, nor is proper orientation of 
the build package to avoid post-processing headaches such 
as internal cavities that trap powder or support structures 
that are difficult to remove. 

Because most of these DfAM best practices fall outside 
the bounds of traditional thought processes in engineer-
ing, companies go through extensive trial and error to get 
the process right for producing high-fidelity metal AM parts. 
Between the uptime on expensive printers and the cost of 
raw materials and discarded parts, a trial-by-error DfAM 
strategy is hardly efficient. If supports fail or a part distorts 
near the end of a build, companies can be looking at tens of 

METAL AM’S RAPID INCREASE
According to the Wohlers Report 2018, 
released recently by the 3D printing market 

research consultancy Wohlers Associates, an esti-
mated 1,768 metal AM printers were sold in 2017 
compared to 983 systems in 2016—a significant 
leap of nearly 80%

1,768
METAL AM  

SYSTEMS SOLD  
IN 2017
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thousands of dollars in costs, not to mention weeks of work 
wasted due to immature design practices. At the same time, 
the metal AM discipline is changing so rapidly it’s hard for 
anyone to keep up. Dozens of startups have emerged in the 
last few years to advance hardware and materials choices—
a scenario that promises greater flexibility, but adds layers 
of complexity to an already complex endeavor. As a result, 
manufacturers need to home in on a new, holistic way of 
thinking and novel DfAM practices in order to fully reap the 
benefits of metal AM.

Simulation Helps Solve AM Challenges
Rather than learning from expensive trial-and-error pro-
cesses, simulation, and specifically simulation of additive 
manufacturing processes, is a much more efficient and 
cost effective way to optimize use of metal AM technology. 

AM simulation tools and DfAM practices working in concert 
can help companies avoid the high costs associated with 
outputting parts that don’t meet quality specifications or 
that deform on production.

By employing AM simulation tools, engineering teams 
that include designers and machine operators can gain a 
better understanding of DfAM methods, materials proper-
ties, and machine output for specific designs well before 
they push the button on production. By dramatically 
reducing the number of builds required to get a part right, 
organizations can eliminate non-productive back and forth 
between machine operators and designers as they typically 
iterate designs for AM production on the fly.

One example of the benefit of incorporating simulation 
into a DfAM process can be found at the Rapid Prototyping 
Center at the University of Louisville in Kentucky. Since 
incorporating AM simulation into its DfAM workflows, the 
center has made more effective use of metal AM, accord-
ing to Tim Gornet, operations manager for the center. Given 
that metal AM is a new discipline for the center, it typically 
has taken new users anywhere from 12 months to 16 
months to become fully proficient at utilizing the technology 
and having good first-time build success, he says. 

“Since we’ve been using AM simulation tools, we’ve 
gone from taking four or five builds to dial in support struc-
tures to now having over 90% first time build successes,” 
Gornet says.

BY EMPLOYING AM SIMULATION TOOLS, ENGINEERING TEAMS 
THAT INCLUDE DESIGNERS AND MACHINE OPERATORS CAN GAIN 
A BETTER UNDERSTANDING OF DFAM METHODS, MATERIALS 
PROPERTIES, AND MACHINE OUTPUT FOR SPECIFIC DESIGNS 
WELL BEFORE THEY PUSH THE BUTTON ON PRODUCTION.

Since incorporating AM simulation into its DfAM workflows, 
the Rapid Prototyping Center at the University of Louisville 
in Kentucky has made more effective use of metal AM, 
according to Tim Gornet, operations manager for the center. 
Watch the video: youtu.be/qGBC2ziu6Mg

THE COST OF FAILURE
The cost of running an AM printer, on average, is estimated 
to be around $100 per hour, and a single build can take 
upwards of 20 hours—or closer to 80 hours for highly com-
plex parts. That’s $2,000 to $8,000 wasted every time a part 
fails and has to be reprinted.

$100
AM PRINTER 
ESTIMATED  

HOURLY COST

$2,000-$8,000 
ESTIMATED WASTE  

DUE TO PART  
FAILURES

CASE STUDY

http://youtu.be/qGBC2ziu6Mg
https://youtu.be/qGBC2ziu6Mg
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AM SUCCESS STORIES

• Additive Rocket Corporation (ARC) 
is using ANSYS simulation solutions 
to reinvent rocket engines using 3D 
printing based on bioinspired geom-
etries. It has designed, 3D printed 
and tested a rocket engine.

• Optisys, a provider of 3D-printed 
metal micro-antenna products for 
aerospace and defense applications, 
redesigned a large, 100-piece anten-
na assembly into a palm-sized, lighter, 
one-piece, 3D-printed metal antenna 
that resulted in 95% weight savings, 
and a 9-month lead time reduction.  

• GE already 3D prints several air-
craft parts and aims to turn its AM 
business into a $1 billion external 
sales business by 2020. GE Additive 
chief Mohammad Ehteshami told 
reporters last year that he believes an 
entire jet engine will be able to be 3D 
printed in the future.

• Lockheed Martin is additively 
manufacturing 4-ft.-diameter titanium 
domes to cap off satellite fuel tanks. 
The tank consists of three parts weld-
ed together: two 3D printed domes 
that serve as caps, plus a variable-
length, traditionally-manufactured tita-
nium cylinder that forms the body. 3D 
printing the domes save 80% of mate-
rial waste and considerable costs.

• Audi AG is opening a 3D printing 
center in Ingolstadt, Germany, to 
expand its current use of AM for die 
casting mold inserts, prototypes, and 
end use parts. 

• Volkswagen subsidiary Bugatti 
Automobiles has produced what it 

claims is the single largest 3D-printed 
vehicle component made of titanium 
– an 8-piston brake caliper for the 
front axle of the Chiron sports car. 
The 16-in., 6.4-lb. component is 40% 
lighter than the existing part made 
using traditional casting methods. 

• German medical device manufac-
turer Emerging Implant Technologies, 
recently supplied the first anatomical-
ly adapted, 3D-printed titanium fusion 
implant to a patient with a degenera-
tive cervical spine condition.

• “Just in time implants,” an 
Australian project that involves gov-
ernment, academia, medical and 
technology industries together, is a 
$12.1 million research effort to com-
bine 3D printing, robotic surgery, and 
advanced manufacturing to create 
tailored implants for patients with 
bone cancer.

• Boeing has been working in the 
additive manufacturing space for 
more than two decades, and has 
roughly 50,000 3D-printed parts 
currently installed on commercial, 
space and defense vehicles. Its 787 
Dreamliner includes the first FAA-
qualified 3D-printed structural tita-
nium part in commercial aviation. 

• Siemens has tested 3D-printed metal 
turbine blades that could be used in 
production for power-generation. The 
blades survived testing under full-load 
engine conditions and reduced design-
to-test time from years to months.

• Huntington Ingalls’ Newport News 
shipyard, which builds U.S. Navy 
aircraft carriers, is working to qualify 
metal AM technology to produce 
replacement parts for casting, valves, 
housings and brackets for nuclear-
powered vessels.

          Below are just a few recent examples of metal additive manufacturing advancements in automotive,  
          aerospace and healthcare. More and more companies are using AM to improve products and lives, lower 
costs and expand their businesses every day.

See how Additive Rocket Corporation (ARC) used ANSYS simulation solutions 
to prove its designs were optimized: youtube.com/watch?v=e63J555UKuA.

http://youtu.be/qGBC2ziu6Mg
http://youtube.com/watch?v=e63J555UKuA
http://youtube.com/watch?v=e63J555UKuA
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O
rganizations leveraging AM for production, not 
just prototyping, are reliant on a mix of software 
tools to get the job done, including computer-aided 
design (CAD), various computer-aided-engineering 
(CAE) packages, and new topology optimization 

capabilities. For example, topology optimization software 
helps discover new organic shapes and lattice structures 
that are lightweight, but don’t sacrifice structural integrity. 
Other tools are engaged to map out and visualize placement 
of support structures and to facilitate post-processing work. 
Additional software is used to simulate the print process to 
explore how temperature changes, deformations, and stress-
es will impact the final build and serve as a predictor of poten-
tial distortions and print failures.

While each is powerful in its own right, this medley of 
AM-related design tools typically operates as silos, employ-

AS INDUSTRY TAPS METAL ADDITIVE MANUFACTURING (AM) as a means for full-scale production, engineers  

are striving to embrace a design for AM (DfAM) mentality at the onset of product development, yet the workflow  

is still highly fragmented and disjointed.

ing different file formats and requiring a lot of manual 
effort to share design data between them. “The workflow 
today is really clunky—sometimes customers are using 
eight or nine software products to fully explore what to do 
with their metal 3D print,” explains Brent Stucker, director, 
Additive Manufacturing at ANSYS. “That’s clearly unsatisfy-
ing to the user.”

ANSYS aims to streamline the workflow with two products: 
Additive Print, which was created for designers and machine 
operators, and Workbench Additive for analysts, which adds 
metal powder-bed additive simulation capabilities inside 
Mechanical Workbench. The different tools allow companies 
to take on additive manufacturing simulation from two differ-
ent perspectives: the analyst’s viewpoint and the designer/
operator’s viewpoint. 

The new products are part of ANSYS Additive Suite, a 

A COMPLETE
SIMULATION WORKFLOW

AN EFFICIENT DESIGN FOR ADDITIVE MANUFACTURING WORKFLOW
A product design and development workflow that considers additive manufacturing as an option right from the start can 
turn an over-engineered, heavy part into an lightweight, optimized part while ensuring it can be validated and additively 
manufactured.

Over Designed Topology  
Optimized Validated Physics-Based  

Supports
Print Process  
Simulation

https://www.ansys.com/products/structures/additive-manufacturing


unified platform that streamlines DfAM processes and 
specifically, AM simulation. The solution, available as an 
add-on to the ANSYS Mechanical Enterprise license, spans 
the entire workflow—from DfAM through validation, print 
design, process simulation, and exploration of materials. 
By simulating the entire DfAM process, engineers are able 
to determine the best machine as well as the optimal part 
set-up and material configuration before they physically 
print anything. By doing so, they can substantially reduce, 
if not eliminate, costly trial and error workflows that have 
characterized metal AM and been a deterrent to wide-
spread adoption.

ANSYS Additive Suite starts with the topology and lat-
tice optimization capabilities of ANSYS Mechanical, which 
lets engineers specify supports and loads on a volume 
of material, enlisting the software to find the best shape 
while flagging areas where material can be removed for 
lightweighting purposes. Built-in SpaceClaim functionality 
lets engineers work directly on faceted data and scanned 
STL files, allowing them to easily repair and manipulate 
geometry, create lattice structures, and clean up parts. 
There is also the full complement of ANSYS structural, 
thermal and fluids analysis modules to assist engineers 
in modeling complex engineering problems and reducing 
reliance on costly physical prototyping and testing.

Getting the Right Build
New to the mix is Additive Print, simulation capabilities gar-
nered through last year’s acquisition of 3DSim, which facili-
tates the setup and solving of print builds as part of the early 
design process. Available as an integrated part of the ANSYS 
Mechanical suite or as a standalone product, Additive Print 
simulates the thermal-mechanical build process to accurate-
ly predict part shapes, potential distortions, and stress areas 
prior to printing. It helps engineers get the build right the first 
time while avoiding costly rework.

Topology optimization empowers engineers with the 
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A COMPLETE
SIMULATION WORKFLOW

MAKING THE CASE  
TO THE CTO

The chief technology officer’s role continues to 
evolve as new digitization initiatives are added to 

their long list of responsibilities. It’s understandable they 
might not have time to fully grasp the importance of simu-
lation for additive manufacturing (AM). Make your case to 
them  by addressing time- and cost-saving benefits: 

• Trial-and-error AM wastes time and money 
directly in the form of productivity 
loss by some of the organiza-
tion’s highly paid experts and 
expensive materials, as 
well as indirectly through 
the lost opportunities 
those employees and 
AM machines could be 
engaged in if they weren’t 
reworking ruined prints.

• The cost-savings of simula-
tion vs. trial-and-error can be 
compounded by simulation that 
avoids blade crashes, which require 
expensive repairs and interrupt the machine’s productiv-
ity—and therefor the productivity of multiple depart-
ments—while it is down for repairs.

• ANSYS Additive is available as an add-on to the ANSYS 
Mechanical Enterprise license. ANSYS Additive Suite 
provides tools customized for the needs of your design-
ers, AM machine operators and die-hard engineering 
analysts—all under the ANSYS umbrella.
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design freedom to create organic shapes and support 
structures, but it doesn’t necessarily ensure consistent 
part quality without trial and error because there is no 
accounting for the different variables involved in the metal 
AM process. For example, each laser sintering 3D printer 
manufacturer employs different scan pattern logic, which 
results in a unique thermal history that can vary levels of 
strain and stress as well as defects in a part—even those 
produced on the same type of machine with the same set-
tings. The same scenario could also change mechanical 
properties from machine to machine, which complicates 

the build process and potentially raises quality issues with 
part consistency. 

Additive Print addresses those issues via analysis and 
graphical visualizations of distortions, layer-by-layer stress 
accumulations, and high-strain areas so engineers can 
evaluate their assumptions and iterate designs to address 
potential problems before initiating a build. The toolset can 
also leverage ANSYS Workbench to run parametric studies, 
enabling engineers to virtually evaluate hundreds or thou-
sands of criteria on build scenarios without wasting costs, 
materials, and time on non-productive print jobs.

Optimize and Fine Tuning
The other major component to the ANSYS Additive Suite is 
Additive Science, also foundational technology obtained 
through the 3DSIM acquisition. This set of capabilities, 
aimed at materials scientists and metallurgists, helps 
optimize and fine tune machine and material parameters 
to ensure output of the highest integrity parts as well as 
those that adhere to expected microstructure and physi-
cal properties. Using proprietary mathematical algorithms, 
simulations based on exact scan vectors from a build file or 

DISTORTION PREDICTION & COMPENSATION FOR A CROFT FILTER
An example where ANSYS Additive Print was used to determine where a part will distort. This filter from Croft Filters would 
be impossible to manufacture using traditional techniques in a single component. However, the filter bulged near the top 
during printing. This was predicted by Additive Print and a distortion compensated STL file was automatically created and fed 
into the metal AM machine. During the build, the under-sized component bulges to the correct shape.

ADDITIVE PRINT ADDRESSES ISSUES VIA ANALYSIS  
AND GRAPHICAL VISUALIZATIONS OF DISTORTIONS,  
LAYER-BY-LAYER STRESS ACCUMULATIONS, AND HIGH-STRAIN 
AREAS SO ENGINEERS CAN EVALUATE THEIR ASSUMPTIONS  
AND ITERATE DESIGNS TO ADDRESS POTENTIAL PROBLEMS 
BEFORE INITIATING A BUILD. 

Original Geometry Compensated Geometry
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user-defined scan patterns along with custom-curated data-
bases for each material, Additive Science helps specialists 
understand the interaction of machine and material param-
eters as well as control microstructure and thermomechani-
cal material properties. 

Additive Science can be used to analyze porosity and 
meltpools and predict sensor measurements, thermal 
history, and microstructures with a high degree of accu-
racy, leading to optimal performance of metal AM printers 
and fueling AM material and machine innovation. As with 
Additive Print, Additive Science can run outside or inside 
ANSYS Workbench Additive, the latter configuration provid-
ing seamless integration among all of the relevant DfAM 
functionality. By allowing simulation experts access 
to DfAM simulation capabilities within the familiar 
Workbench environment, ANSYS is helping to 
facilitate ease of use and eliminate traditional 
disjointed AM workflows.

Leveraging  
Simulation Capabilities
ANSYS Additive Suite takes significant 
steps to address the longstanding chal-
lenges surrounding Metal AM. By merging 
typical DfAM capabilities with advanced 
simulation, the platform helps engineers 
avoid wasted time and costs associated with 
trial-and-error 3D printing. Over the next 12 to 
18 months, ANSYS plans to advance the suite with 
new capabilities for predicting microstructures and 
machine properties, allowing engineers to eventually 
leverage simulation capabilities to predict and compare 
performance between AM-produced and casted and 
forged parts prior to actual production.

“The first need was accuracy, and we’ve gone after that 
problem really hard,” Stucker explains. “The next is the prop-
erty problem and we’ll be releasing more and more function-
ality to address that over the next year.”

“SIMULATION IS A MUST-HAVE FOR AM, NOT A NICE-
TO-HAVE. ADDITIVE SCIENCE WAS BORN BECAUSE 
WE WANTED TO CREATE A TOOL THAT WOULD ALLOW 
ENGINEERS TO ONE DAY SPECIFY WHAT MECHANICAL 
PROPERTIES THEY WANTED IN A PRINTED PART, AND 
THEN TUNE THEIR MACHINE AND MATERIALS TO PRODUCE 
A PART WITH THOSE CUSTOMIZED PROPERTIES.” 
— BRENT STUCKER, ANSYS, director, Additive Manufacturing

MAKING THE CASE  
TO THE ENGINEERING 
MANAGER

The engineering manager likely already under-
stands the promise of additive manufacturing 

(AM), but may be frustrated by integrating it effi-
ciently into the larger engineering workflow. Make 
your case to the engineering manager by pointing 
out the many ways that simulation helps improve 
product design and development workflows and 
increases collaboration. 

• Simulation helps to flatten out the learning curve of 
design for additive manufacturing because ideas can 
be explored and mistakes can be made in pixels on 
the screen, rather than in materials in the machine.

• Simulations can be created by design engineers 
and visualized for non-simulation experts, such 
as machine operators or post-processing experts 
so that potential production and post-processing 

problems can be corrected before they 
are made. This early collaboration 

reduces the amount of engi-
neering change orders that 

wreak havoc on produc-
tion cycles.

• Standards and 
compliance agencies 
are working with 
industries to integrate 

simulation results for 
additive manufacturing 

into compliance and 
certification. Simulations 

can help prove you’re 
creating parts to meet agreed-

upon standards. The Food and Drug 
Administration (FDA) and FAA, for example, have 
already released draft guidelines for 3D printing, and 
the National Institute of Standards and Technology 
(NIST) is actively pursuing a number of projects 
related to AM. 

https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/3DPrintingofMedicalDevices/default.htm
https://www.nist.gov/laboratories/projects-programs?combine=&term_node_tid_depth%5B%5D=248871&field_campus_tid=All&term_node_tid_depth_1=All&items_per_page=25&=Search&combine=&term_node_tid_depth%5B%5D=248871&field_campus_tid=All&term_node_tid_depth_1=All&items_per_page=25
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N
o longer the stuff of science fiction movies 
or future technology roadmaps, additive 
manufacturing has become a viable production 
method for many manufacturers.

While the technology has made significant 
inroads in recent years, metal AM is not yet a staple of the 
mainstream engineering toolbox. Users are still struggling 
to get their arms around the particulars of the technology 
while modifying workflows to support new DfAM practices. 
Moreover, most engineering teams lack sufficient expertise 
and knowledge of metal AM materials, machines, and build 
best practices—and an even greater number haven’t yet 
reached the stage where they are able to factor the unique 
design considerations into their initial engineering plans. 
The lack of AM maturity has resulted in a lot of trial-and-error 
work and part printing do-overs, which injects unnecessary 
costs and time into the equation while diluting metal AM’s 
promise of greater design freedom and on-demand flexibility.

Integrating simulation with metal AM practices is a way 
to address those challenges and give manufacturers a leg 
up over their competition. AM simulation offers a way to 
better understand 3D print processes early in the design 
cycle, allowing engineering teams to create parts that 
are optimized for the production approach from the very 
beginning, not modified after-the-fact and not susceptible 

Unlock the benefits of additive manufacturing.

Simulation of heat exchanger displacement before being 
additively manufactured. Image courtesy of Additive 
Industries via ANSYS.

SIMULATION & AM:  
A WINNING COMBO
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to costly rework. In addition to mapping design goals to 
DfAM requirements, simulation also helps organizations 
make better use of AM capabilities, boosting ROI. With 
less time and materials wasted, organizations save on 
production costs.

Manufacturers are getting the message and hopping on 
board with metal AM technologies, fueling its impressive 
growth trajectory. Not only does the technology open up 
new avenues of design freedom and cost efficiencies, it is 
also key driver to manufacturing digitalization, providing a 
seamless connection to the digital thread and other drivers 
of transformation.

“There’s been a clear demonstration that there’s 
money to be made and value to be had from metal AM,” 
says Brent Stucker, director, Additive Manufacturing at 
ANSYS. “Companies recognize from a business standpoint, 
they need to pay attention or they’ll fall behind.” 

HIGHLIGHTS ANSYS 
WORKBENCH

The ANSYS Workbench platform provides 
access to industry’s broadest and deepest 

suite of advanced engineering simulation technology, 
while focusing on user experience. An innovative proj-
ect schematic view ties together the entire simulation 
process, guiding the user through even complex multi-
physics analyses with drag-and-drop simplicity. 

With bi-directional CAD connectivity, an automated proj-
ect level update mechanism, pervasive parameter man-
agement and integrated optimization tools, the ANSYS 
Workbench Platform delivers unprecedented productiv-
ity, enabling simulation-driven product development.

For more information, visit ANSYS.com

SIMULATION & AM:  
A WINNING COMBO

MANUFACTURERS ARE GETTING THE MESSAGE AND 
HOPPING ON BOARD WITH METAL AM TECHNOLOGIES, 
FUELING ITS IMPRESSIVE GROWTH TRAJECTORY. NOT 
ONLY DOES THE TECHNOLOGY OPEN UP NEW AVENUES 
OF DESIGN FREEDOM AND COST EFFICIENCIES, IT IS 
ALSO KEY DRIVER TO MANUFACTURING DIGITALIZATION, 
PROVIDING A SEAMLESS CONNECTION TO THE DIGITAL 
THREAD AND OTHER DRIVERS OF TRANSFORMATION.

For more information, visit ANSYS.com/Additive.
An example of the print process simulated with ANSYS 
Workbench Additive. Image courtesy of ANSYS.

https://www.ansys.com
https://www.ansys.com/additive

