
Next-generation design refers to several 
new capabilities in the latest version of 
Solid Edge® software, which expands its 
design and product development capa-
bilities. These technologies include 
generative design, reverse engineering 
and additive manufacturing, and are 
made possible by using Siemens PLM 
Software’s convergent modeling capa-
bilities. These core technologies in Solid 
Edge ST10 enable designers to work 
more flexibly with mesh (or facet) 
based geometry alongside the Boundary 
Representation (b-rep) modeling that is 
the foundation for 3D modeling in Solid 
Edge and most other CAD software.

Generative design

What is “generative design”? 
The term generative design refers to the 
merger of design and topology optimi-
zation, in which the goal of the analysis 
is to minimize part mass while produc-
ing a component which will meet 
design criteria for strength. The opti-
mized geometry can either be immedi-
ately manufactured via additive 
processes, or further edited in  
Solid Edge. 

What can I expect from this process? 
The designer defines the space in which 
the optimized part will reside, specifies 
a set of mass reduction cases, and 
applies loads and constraints to faces 
on a Solid Edge model. With these 
parameters, the software will iterate all 
of the cases at once and return a series 
of lightweight geometric solutions  
optimized for stiffness and strength.  

What can I do with the results? 
The resulting faceted parts will contain 
smooth and blended surfaces that can 
be sent directly to a 3D printer. If 
further design refinement is required, 
Solid Edge convergent modeling and 
reverse engineering tools can be used 
to change and/or supplement the  
optimized geometry.

What design cases benefit from 
generative design?   
Generative design is well suited for 
development of lightweight parts that 
undergo constant, reciprocal motion. 
Often, spatial and environmental 
restrictions require complex shapes that 
are challenging to model with tradi-
tional 3D CAD features. Using genera-
tive design is an excellent way to 
overcome these challenges. 

What is available in Solid Edge? 
In Solid Edge, topology optimization 
will produce organic geometry for view-
ing. Solid Edge Generative Design Pro is 
an add-on to Solid Edge Classic and 
Solid Edge Premium, providing smooth, 
organic shapes optimized for mass and 
strength and ready for 3D printing. Or 
the user can perform further modifica-
tions using the reverse engineering and 
traditional 3D modeling tools in Solid 
Edge.

Reverse engineering

How does Solid Edge deliver 
productivity improvements in reverse 
engineering? 
The reverse engineering toolset focuses 
robust editing capabilities on mesh 
(faceted) models. Included are 
commands simplifying mesh cleanup, 
identification and categorization of 
mesh regions and surface extraction.  
All of these commands maximize use of 
the shapes born out of 3D scanning or 
generative design processes in prepara-
tion for immediate manufacturing or 
further design evolution.
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Additive manufacturing

What is additive manufacturing?
Additive manufacturing (AM) is an 
appropriate name to describe the  
technologies that are used to build 3D 
objects by adding layer-upon-layer of 
material, and that can use a wide  
variety of materials, including plastics, 
metal and ceramics. AM equipment 
reads in data from a 3D CAD file and 
lays down or adds successive layers of 
liquid, powder, sheet material or other 
substance, in a layer-upon-layer fashion 
to fabricate a 3D object.

How does next-generation design 
impact additive manufacturing? 
Next-generation design in Solid Edge 
gives designers more flexibility for 
creating the mesh models that are used 
for additive manufacturing. These 
models can be created using generative 
design or reverse engineering, or can be 
saved from the traditional b-rep Solid 
Edge 3D models. Both .stl and .3mf 
format mesh models can be created 
using Solid Edge. Solid Edge also 
includes tools for preparing your CAD 
models for additive manufacturing, 
including a direct interface to Microsoft 
3D Builder. Solid Edge also has a direct 
interface to a cloud-based additive 
manufacturing service bureau. You 
upload your Solid Edge model to the 
cloud and get quotes for manufacturing 
the part in a variety of materials, and 
then the part is shipped to your door.  

Convergent modeling

What is meant by “convergent 
modeling”? 
Convergent refers to the underlying 
Parasolid technology built into Solid 
Edge, which seamlessly combines  
traditional b-rep solid models with  
triangular mesh (or facet) models with-
out time-consuming and error-prone 
conversions.

Why all the focus on facet bodies? 
3D scanning operations produce faceted 
bodies, and the cost of high precision, 
sophisticated scanners is more afford-
able for many companies. The medical 
field is driving a good portion of the 
growth of 3D scanning in which 
anatomical scans drive the design of 
prosthetic devices and implants. 
Generative design outputs triangular 
mesh bodies as well. At the same time, 
3D printing forms the backbone for the 
manufacture of complex shapes derived 
from the aforementioned processes, 
and high-resolution 3D printers are 
becoming more prolific in both indus-
trial and consumer product develop-
ment facilities.

Why is convergent important?  
Today’s 3D digital design environment 
incorporates both models native to your 
CAD system as well as scanned models, 
even generative design data. Scanned 
and generative bodies are composed 
entirely of facets, or triangles, models 
previously incompatible with the b-rep 
modeling tools inherent in 3D CAD 
systems. A time-consuming, error-prone 
translation process was necessary to 
convert these shapes into b-rep equiva-
lents. Convergent modeling makes 
triangular facet bodies available for 
b-rep modeling operations without 
translation. Together with reverse  
engineering, large gains in 3D product 
development productivity will be 
realized. 
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