
Summary
The next large expansion of additive 
manufacturing (AM) will be in industrial 
printing as companies work to produce 
final parts at scale. However, many 
manufacturers are struggling to expand 
AM beyond simple prototypes or low-
volume custom parts. One large 
impediment to industrializing additive 
manufacturing is the difficulty with 
achieving a first-time-right print. In 
most cases, manufacturers are required 
to print multiple times, often at high 
cost, before achieving an acceptable 
result.

Standard methods for metal 3D printing 
fuse the layers of the print using heat. 
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Benefits
• Achieve a quality print the first time, 

saving significant resources, costs 
and time

• Enable user to adjust the printing pro-
cess, improving the quality of the 
final print

• Automatically generate corrected 
geometry to compensate for antici-
pated distortions resulting from the 
printing process 

• Provide enhanced precision with 
exact meshing of the underlying build 
tray geometry, including parts, sup-
port structures and residual powder

• Improve print quality with a feedback 
loop between design, simulation and 
manufacturing enabled by integrating 
a full AM design/prep/print software 
system

Simcenter 3D Additive 
Manufacturing

Achieving a first-time quality print while saving 
resources, costs and time

As the layers build up, the residual heat 
can cause the part to distort inside the 
printer. This can cause various prob-
lems, from structural issues to print 
stoppage if the mechanics of the printer 
happen to contact a warped area of the 
part. Issues such as these cause many 
prints to fail, making it difficult to get a 
first-time-right print. Simulating the 
printing process has the potential to 
alleviate many of these problems.

The Simcenter™ 3D Additive 
Manufacturing solution can help manu-
facturers achieve a quality print the first 
time, saving enormous amounts of 
resources, cost and time. This solution 
uses a digital twin of the build tray, 
including parts, support structures and 
residual powder, to simulate the metal 
deposition process. This allows indus-
trial manufacturers to adjust the 
printing process, improving the quality 
of the final print.

The benefits of an integrated solution
The Simcenter 3D Additive 
Manufacturing solution is part of the 

Figure 1: Simulation workflow.
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Features
• Provide a flexible and open interface 

that enables you to select the simula-
tion type and have access to all 
simulation parameters

• Accurately simulate metal powder 
bed digital twin using a combination 
of empirical and computational 
methods

• Leverage multiple available simula-
tion methods, including a Siemens 
patented method

• Calculate intermediate stiffness and 
anticipate shrink lines

Siemens end-to-end additive manufac-
turing solution. The new simulation 
solution has been integrated into the 
powder bed fusion process chain in the 
Siemens PLM Software additive manu-
facturing portfolio. The product 
provides a guided workflow that 
enables the user to assess anticipated 
distortions and shrink lines, predict 
recoater collisions and recognize poten-
tial areas of overheating. The 
deformation results from the simulation 
can be used to calculate a pre-deformed 
or compensated part shape, and that 
new shape can be easily fed back into 
the digital twin of the build tray for 
printing correctly the first time.

One of the strengths of having process 
simulation built in to the computer-
aided design (CAD)/computer-aided 
manufacturing (CAM)/computer-aided 
engineering (CAE) system is the ability 
to iterate on a solution between the 
build tray setup and simulation steps of 
the workflow. This means as simulation 
results are acquired, the data can then 
be fed back at the design and manufac-
turing stages of the workflow.

The inputs and outputs of the simula-
tion of the printing process are part of a 
continuous digital thread, from initial 

requirements to final printed part 
validation. This unbroken digital thread 
is what allows the system to generate 
precompensated models, and more 
importantly, to feed those seamlessly 
back into the model design and manu-
facturing processes without any data 
translations being necessary. This 
direct, lossless feedback loop is only 
possible because of the tightly inte-
grated nature of the Siemens solution. 
The result is a digital twin of the highest 
fidelity possible, which is used through-
out the AM process. This high level of 
integration and data integrity is neces-
sary for successfully designing and 
printing useful parts at scale.

A unique approach
The Simcenter 3D Additive 
Manufacturing simulation solution 
integrates many innovative methodolo-
gies, providing improved predictions for 
print accuracy. An enhanced inherent 
strain method considers shrinkage of 
the layer and the part temperature. 
However, this enhanced inherent strain 
method also considers the components’ 
stiffness and other material properties. 
This allows the system to accurately 
predict shrink lines and other defects 
during the printing process.
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Figure 2: Simcenter 3D Additive Manufacturing.



Many AM parts have complex geometry 
such as thin walls or intricate internal 
cooling channels. However, many 
process simulation products simplify the 
model using a rough voxelization pro-
cess before simulation. In the Simcenter 
3D Additive Manufacturing solution, the 
components and support structures on 
the build tray are accurately meshed 
and a powerful slicing tool is used to 
feed thermal and mechanical analyses, 
generating results that fit precisely with 
the underlying geometry. Since an 
accurate mesh model of the underlying 
geometry is created, the simulation also 
takes into consideration intricate geo-
metrical details like thin walls and 
cooling channels that are sometimes 
ignored in competing products that use 
the voxelization approach. This means 
the final simulation results can achieve 
new levels of accuracy unseen in other 
products.

Figure 3: Accuracy of simulation.

The Simcenter 3D Additive Manufactur-
ing solution also uses both analytical 
and empirical results in the final simula-
tion. In fact, Siemens’ additive manufac- 
turing process simulation includes 
multiple methods for simulating the AM 
process in a single solution. Siemens 
has a new method for simulating the 
build process, but the solution also 
includes the ability to use the more 
standard cantilever method. 

Furthermore, the parameters of the 
simulation are fully exposed, so there is 
no black box functionality.  The user has 
complete control over the parameters 
and method used in the simulation and 
can adjust them to achieve results that 
match their real-world experience.

Better simulation through innovation
To achieve a first-time-right print is no 
small feat using current AM software. 
The Simcenter 3D Additive 
Manufacturing solution improves the 
outcome of 3D printing by simulating 
the print to alleviate the need for test 
prints, which are commonly required to 
improve the quality of the final printed 
part. To industrialize additive manufac-
turing, companies must be able to 
design and print high-quality, useful 
parts at scale. Currently this process 
results in a high failure rate that could 
be reduced with proper simulation. 

Figure 4: Simcenter 3D Additive Manufacturing swirler model.
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The Simcenter 3D Additive 
Manufacturing solution uses sophisti-
cated techniques to achieve the highest 
accuracy possible so that simulations 
are more likely to represent real-world 
results. Integrating this process with the 
base NX™ software CAD/CAM/CAE 
system also means the manufacturer 
benefits from an unbroken digital 
thread of data from design to final part 
validation. This enables the Simcenter 
3D Additive Manufacturing solution to 
be used to achieve a virtuous feedback 
loop between design, simulation and 
manufacturing. The result is a system 
that gives manufacturers the best 
opportunity to achieve a first-time-right 
print with their metal powder bed 
processes, unlocking the full potential 
of industrialized AM.
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