Vehicle Dynamics and Control



Overview of Current Vehicle Dynamics
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Mechanical complexity has grown exponentially
The first cars had about 2,000 parts
Modern cars have about 14,000 parts

1966 Mustang 2003 Mustang




Electronics augment Growth in Microcontroller Use
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ABS The Paradigm Shift

* Pre ABS control paradigm

— Brake force apply in accordance with brake pedal
force

e Post ABS control paradigm
— Brake force may be reduced during braking

— There are times when the controller knows batter
than the driver

— The controller can control more things at once.



Why Have ABS ?
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Jensen FF — 7 litre 1968 (Dunlop Maxaret ABS (aviation))
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Lucas Stop Control System (SCS) 1984
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—
for less

No-skid stops at bargain prices are the promise of a new anti-lock braking

Popular Science Oct 1987
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Bosch ABS https://youtu.be/mKiTAcXK6M4
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ABS The Paradigm Shift

* The ability to sense, compute and actuate
means that we can change the behaviour of
the car to suit the driving conditions.

e This places responsibility on the automotive
systems engineers.

— Design for known driving conditions
— Have tolerance for the unknown



Electronics Influence All Vehicle
Dynamics
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Advanced Safety
Technology Stream .
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Vehicle Dynamics Simulation
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Testing and Simulation

Stand alone

Software runs simulation as fast as possible.

Software in the loop

Simulation incorporates control software afap

Hardware in the loop

eg ECUs, actuators etc. Runs real time
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SIL example — Simulink controller
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HIL example — Braking system

Software
—machine
interface

Brake Hardware Corner Module

CarSim 3D Vehicle Dynamics Model

Brake pad friction hard to model
Brakes on dynamometer
Model interacts with brakes for a variety of manoeuvres



Moose test
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Real World V-V Communication Performance

Draft SAE Message Set

- Longitude - Throttle Position

- Latitude - Brake Applied Status
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Other stuff

https://www.mscsoftware.com/en-uk/node/654

Adams Mechatronics
https://youtu.be/DbGTwvyT_Co

Mathworks Vehicle Dynamics
https://uk.mathworks.com/products/vehicle-dynamics.html



https://www.mscsoftware.com/en-uk/node/654
https://uk.mathworks.com/products/vehicle-dynamics.html
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