MiL: the beginning of the process

# Superior understanding of the phenomena
# Deployment of the specification framework

# Easyand quick benchmark of different architectures

# Human-centred design from scratch with driving simulators

Numerical
support for
executive design
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Case study: Real-time steering system model

# Development of an Angle-Driven 2 DOF steering system model specific for real-time applications

# Model requirements:
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Accurate steering wheel angle to rack position relation

Accurate power steering assistance modelling
Friction effects properly modelled

Real-time features

High numerical stability

Ease of parametrization
Implementation at the simulator possible

# Modelled key phenomena:
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System elasticities
Power steering effects
Friction hysteresis

Driver model

Steering wheel angle Feedback torque
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# Modelled components:

» Rack

Friction force, viscous coefficient, Stribeck velocity,

inertia
» Torsionbar
Stiffness, damping

»  Steering column
Friction force, viscous coefficient, inertia
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HPS Hydraulic Power Steering:
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Case study: Real-time suitable steering system model

# Model validation: Objective Assessment

# Model comparison

» Proving ground data
» 2DOF Model
» 1DOF Model
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# Results
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Development of a real-time steering system model for driving simulators - Cesare Certosini, Francesco Vinattieri, Renzo Capitani, Claudio Annicchiarico, 2019 (sagepub.com)
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Case study: Real-time suitable steering system model

# Model use: requirements allocation

—Baseline =—Set]1 Set?2

Response window

9
8
Backlash 5 Progressivity
4 T,
3
2
1
0 .
CIQIC
|n
High speedresponse Effort Tfli
61 -
ol
Low speedresponse F, 92\/"@“ DCz@z
2 Fa ~
E, Y n€— *7 E,
<« ! 7977, | «<—
<G-- P Py
T Meccanica42 ﬁz 5‘

Pg.4 :



	Diapositiva 1: MiL: the beginning of the process
	Diapositiva 2: Case study: Real-time steering system model
	Diapositiva 3: Case study: Real-time suitable steering system model
	Diapositiva 4: Case study: Real-time suitable steering system model

