











EXAMPLES OF INDUSTRIAL USE OF TOSCA STRUCTURE

wind turbine mainframe
Optimization with Tosca Structure.topology

For larger wind turbines stiffness and strength requirements are
more difficult to meet. The redesign of the mainframe should
result in an economic design with optimal vibration behavior.

Topology optimization of the mainframe led to a lightweight
structure which met static and dunamic criteria. Manufacturing
constraints were considered during the optimization to
generate a producible design, e.g. to avoid under-cuts. Mass
reduction approaching 40%, a feasible final design, and a faster
development process were achieved.
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The integration of Tosca Structure into the product
development process resulted in a shorter time-to-market
for the mainframe, and a lightweight cast structure with
40% mass reduction.

Rear wheel carrier
Optimization with Tosca Structure.shape

For the weight optimization of the chassis component multiple
criteria such as strength, fatigue, plasticity and stiffness had to
be considered.

Violated stiffness demands required a modified design for the
rear wheel carrier considering damage requirements for multiple
loads and maximum allowed strain for breaking loads. With
Tosca Structure a shape optimization was performed directly on
the existing model without error-prone model simplification or
time consuming parameterization. After 20 automated analysis
steps a redesign was derived with better performance and even a
reduced mass compared to the initial design.
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Damage was reduced by 60% from the initial value. At the
same time formerly violated stiffness constraints were met.

Automotive muffler
Optimization with Tosca Structure.bead

Noise issues motivate engineers to find the optimal dynamic
behavior of the muffler. Key quality factors such as structural
stiffness and vibration behavior should be met.

In order to reduce noise and improve structural stiffness, bead
patterns are formed in sheet metal structures. In an automatic
loop with Tosca Structure.bead the optimal bead layout was
achieved after only three finite element analyses. Manufacturing
requirements were directly applied to achieve a faster
turnaround from analysis to the production process.
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After only three FE analyses, a bead layout was created using
Tosca Structure. The Tst and 2nd eigenfrequencies were
increased significantly—from 280 to 520 Hz, and from 340
to 570 Hz, respectively. A corresponding reduction of noise
was achieved.

Body-in-White
Optimization with Tosca Structure.sizing

A higher eco-efficiency is one of the main targets in the
automotive industry. To realize a significant weight reduction
of a body-in-white, the optimum balance between weight,
stiffness, and dynamic behavior is required.

Targeting weight reductions, Tosca Structure.sizing optimizes
sheet thicknesses clustered together in groups or individually, up
to element level. This way the best static and dynamic behavior
for a body-in-white can be found. Through consideration of
multiple complex load scenarios, stiffness, and manufacturing
requirements, Tosca Structure.sizing helps to meet performance
and production goals for an overall increase in eco-efficiency.

The optimal combination of weight, stiffness, and dynamic behavior

using Tosca Structure.sizing resulted in a weight reduction of
15%—from initial 329 kg to 280 kg. While high stiffness
requirements contribute to an increase in comfort, all other
performance goals are met within a reduced development time.



POWERFUL OPTIMIZATION AUTHORING INTERFACES

Tosca Structure, as an open optimization solution, offers a wide range of graphical user interfaces. Choose from a selection of
fully featured user interfaces to seamlessly fit into your individual CAE environment. Use an intuitive graphical user interface for

easy setup and execution of optimization tasks and workflows.

Optimization module in Abaqus/CAE

- Define optimization tasks interactively on 3D Abaqus Standard models

+ Author, run and post-process directly in familiar Abaqus/CAE

environment

- Automatic consistency checks

- Integrated graphical user interface for optimization and FERA jobs

Tosca ANSA environment (TAe)

- Define optimization tasks interactively on predefined 3D
models supporting Abaqus, ANSYS, MSC Nastran

+ Author (based on ANSA preprocessing technology), run
and post-process — no FE model modifications

- Automatic consistency checks
- Fully automated validation runs

- Tosca Structure.view integrated to visualize results
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Tosca Extension for ANSYS Workbench

Define topology optimization tasks interactively on 3D
ANSYS Workbench models

Author, run and post-process your optimization task within
familiar ANSYS Workbench environment

Automatic consistency checks

Semi-automatic validation runs

ANSA

- Define optimization tasks interactively on 3D models
supporting Abaqus, ANSYS, MSC Nastran

- Author (as integrated part of ANSA), run and post-process—
additional to FE preprocessing

- Automatic consistency checks
- Fully automated validation runs

- Tosca Structure.view integrated to visualize results

Tosca Structue.gui

Define optimization tasks using existing properties and
group definitions of FE models

Form-based optimization authoring

Author and run optimization tasks

Easy and fast wizards for standard tasks

Tosca Structure.view to visualize results

Supports Abaqus, ANSYS, MSC Nastran FE models
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