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Objectives ...

e Decrease vehicle movement to increase comfort and safety

e Safety should be maintained when active suspension system
fails

* Balance between function/performance and
energy consumption
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Simulation with system targets to generate force-velocity couples

Current situation (e.g. primary ride  Defined heave, pitch and roll
on road ISO 8608 Class D) targets for primary ride
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Also targets defined for secondary and NVH
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Safety Integrity and criterion

Analysis
& Design

Vehicle no longer
controllable

System reaction
dangerous
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Safety criterion
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Architecture

Analysis
& Design

Electrical and software Hydraulic analyses (e.g. slalom
architecture manouver)

Load Line in function of Actuator Characteristics and adapted
Valve Characteristics for 25/35 Actuator Rear Left
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Safety functions in software architecture

Error Handler

Signal out of range
accelerometers

Gradient monitoring body
accelerations

Gradient monitoring rattle
velocities

Valve current limits

Signal out of range Gradient monitoring rattle
displacement sensors displacements

Instability monitoring Valve power monitoring

RPT power stage

Offsets monitoring errors/warnings

Vehicle CAN interrupted
Private CAN interrupted

Safety function CAN signal quality checks

RPT input module errors
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Key Components

Analysis

a. The hydraulic actuator in the suspension.
Safety is maintained when system fails.
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Key Components
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Key Components
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Key Components

d. The state estimator

» Estimation of wheel forces via wheel
displacements and accellero’s
* Derivation of modal velocities as input for sky hook control
* Reduction of needed sensors
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Integration test

Pressure Response on Base
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System test

Successful outdoor road test on rough road

Current situation New Vehicle behavior

Normal suspension Active suspension in same vehicle type
and same road section

“TENNECO™

©2011 Flanders’ DRIVE all rights reserved




