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PAGE 2Introduction ïANSYS Workbench Overview

Å What is ANSYS Workbench?
ïANSYS Workbench provides powerful methods for interacting with

the ANSYS family of solvers. This environment provides a unique
integration with CAD systems, and your design process.
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Å ANSYS Workbench is comprised of various
applications (some examples):

ïMechanical for performing structural and
thermal analyses using the ANSYS solver
ÖMeshing is also included within the

Mechanical application

ïMechanical APDL for performing advanced
mechanical and multiphysics analyses
using the traditional ANSYS user interface.

ïGeometry (DesignModeler and SC) for
creating and modifying CAD geometry to
prepare the solid model for use in
Mechanical.

ïEngineering Data for defining material
properties.
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Å Analysis types available in Mechanical:

ïStructural (static and transient):
ÖLinear and nonlinear structural analyses.

ïDynamic Capabilities:
Ömodal, harmonic, random vibration, flexible and rigid dynamics.

ïHeat Transfer (steady state and transient):
ÖSolve for temperature field and heat flux. Temperature-dependent

conductivity, convection and materials allowed.
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PAGE 6CASE 1: Fatigue Analysis of a Kaplan Turbine (PCS)
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This work presents a study of possible fatigue failure at the elements of a

Kaplan Turbine Pitch Angle Control System.

The objectives are:

Å Determine if there is a critical condition for which the bolt shows a

fatigue failure.

Å Analyze the physics of the system and check the settings: the

hypothesis, material properties, contacts, supports and loads.

Å Find the stress distributions (static structural analysis).

Å Estimate the bolt fatigue life.

Bolt
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In order to reduce the computational cost of the analysis, the model has

been reduced by applying symmetry conditions. So, only 1/5 of the

turbine has been modeled.
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In order to improve the detail of the model on the regions of interest for a

fatigue analysis, changes on geometry have been performed using

ANSYS DesignModeler. The modified parts are:

Å The bolt: diameter, radios and fillets.

Å The rod: holes and fillets have been added.

Å The crank angle was changed as well.
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Å Geometry Å Contacts

Å Materials

Å Mesh

Å Loads

Å Supports

Å Analysis Settings

Å Solution

Å Results


