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Model-Based Design of Mechatronic Systems SCHAEFFLER
Technological Transition of Schaeffler

Technological transition of Schaeffler portfolio can be described in three dimensions:
1. Simple to Complex products
2.  Mechanical to Mechatronic products

3. Components to Systems
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Model-Based Design of Mechatronic Systems

Mechatronic Development in Schaeffler

V-Cycle as a spine of systems development

Mechatronic
Product

Require ments

Verification and
Validation

ASPICE process

SYS  System Engineering

EYEN | SWE  Software Engineering
HWE  Hardware Engineering®

MEE  Mechanical Engineering*

* not developed by VDA;
Not included in
Automotive SPICE®v3.0
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Modeling and Analysis
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Power electronics

KO actuator
(MCA)

KO central
slave
cylinder

Housing with
cooling channels
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Model-Based Design of Mechatronic Systems

SCHAEFFLER
Mechatronic Powertrain Systems

Several elements of vehicles
are within the interest of our

POWERTRAIN MATRIX
development in Schaeffler:

e Chassis

Micro HEV

e Engines
¢ Transmissions

¢ Electric drives

Transmission

5 The Schaefil matrix - for alt
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Model-Based Design of Mechatronic Systems

Model-Based Design in System Development
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System
analysis

Technical Computing Camp

Differential
equations

Verify and

optimize

¥ Build simulink

model
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The aim is to create a
mathematical model of a
mechatronic system that allows
us to design complex control
algorithms with a prediction for:

— Electric motors
— Power electronics

— Clutches

Cooling systems

— Electro-hydraulic actuators

Electro-mechanical
actuators etc.

Domain-wise, various effects
have to treated:

— Mechanical wear
— Thermal influence

— Hydraulic effects etc.
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Model-Based Design of Mechatronic Systems

Model-Based Design in Software Development

Finally, a robust control algorithm
based on analytical knowledge of the

system have to be implemented to the
brain of the system — the controller

Appropriate model
simplification have to be
made — because of the
hardware limitations

Simulink model code
generation is used to
produce the C code for
the specific controller

SCHAEFFLER

Related xIL tests
as a part of the IV&V
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SCHAEFFLER

Thank You!
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