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Å Company Overview

Å Introduction

Å Multiphysics Solutions

Å Solver Languages

Å Master Model Approach

Å Designer / Analyst Collaboration

Å Design Embedded Analysis / CAE Experts Collaboration

Å Data Management

Agenda

Recent Approaches of CAD CAE
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Fields of expertise

Company Overview

Recent Approaches of CAD CAE

ïYour NX CAE Experts ï

Integration Solutions 

Training for Engineers

Technical Simulation

Independent Consulting

Structural

Mechanics

Rigid Body 

Mechanics

Fluid 

Mechanics

Thermo-

dynamics

Electro-

dynamics

FEM MBD CFD FEM/CFD FEM
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Å Integrated CAD/CAE in former times: 

Å Limited to linear FEA and kinematic MBD

Å Focus on designers: Easy, fast, less abstraction, A-B comparisons, mechanical only

Å Analysts never used that. Need more abstraction, self made codes. Stand alone codes.

Å Today: 

Å Broad spectrum of requirements from large OEMs Ÿ Multiphysics

Å Need for Technology-Integration and PDM Ÿ Interfaces, Collaboration

Introduction

Recent Approaches of CAD CAE
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Thermal / Structural one Way

Å First compute for temperature fields and then apply those temperature fields as loads to 

structural models.

Å Needed in all fields of strength analysis cases where thermal expansions plays a role. 

An example are motor housings.

Å not difficult to perform 

if boundary conditions are clear.

Source: Siemens PLM

Multiphysics Solutions

Recent Approaches of CAD CAE
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Thermal / Structural two Ways

Å Temperature loads lead to structural deformation. 

Å takes into account that deformed models may lead to different thermal conditions.

Å Examples: Brake-Disk, Screwed container seals in nuclear plants.

Å much more sophisticated to solve.

Structural Stresses Temperature

Multiphysics Solutions

Recent Approaches of CAD CAE
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Thermal / Fluid two Ways

Å combined analysis of thermal and fluid separately in rigid body regions and in fluid 

regions.

Å At all interfaces there must be solved for heat transfer conditions.

Å Example applications are coolings of electronic systems.

Å Still not common for most CAD CAE systems.

temperatures on electronic device

Source: Maya HTT

Multiphysics Solutions

Recent Approaches of CAD CAE
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Fluid / Structure one Way

Å Forces and pressures arising from fluid lead to deformations.

Å First analyzing for flow, then mapping pressures to following structural analysis.

Å Mapping between different meshes must be carried out.

Å Application: stationary aircraft wing investigations.

Å Some of the integrated CAD/CAE systems allow this analysis type.

1. CFD flow analysis

2. mapping

3. FEA structural analysis

Multiphysics Solutions

Recent Approaches of CAD CAE
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Electromagnetic / Structural one Way

Å Electromagnetic forces, for example Lorentz-forces, are computed in the EM solver and 

transferred to structural models to be solved for deformation, stress and strength.

Å Applications are high-voltage conductors at short circuit.

Å possible in few systems only.

Task: current

carrying

conductors result: deformation

Multiphysics Solutions

Recent Approaches of CAD CAE
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Electromagnetic / Thermal one Way

Å Losses that result from electromagnetic 

eddy-currents and hysteresis effects, are 

computed in EM solvers and then used as 

thermal loads in following temperature studies.

Å Application is transformer thermal analysis.

Å possible in few systems only.

CAE-model eddy currents temperature

Multiphysics Solutions

Recent Approaches of CAD CAE


