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- From Customer’s quality perception to design: CRF ap
- Vibration quality index for Target Setting
- Simplified models for Target Deployment

- Full vehicle models for Target Achieving
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? ElFAC’\TIIETRRCS-IE The process: from Customer’s quality perception to design
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8) SICUREZZA : Attiva - Passiva - Preventi

SUBJECTIVE Characterisation \
» Panel Test: non professional drivers in
free driving conditions
* Questionnaire: subjective
assessments expressed on different
levels coherent with the performance

Quality Indexes (Q.l.) for Target Setting

tree

_ * Evaluation on a panel of different
vehicles /

g

OBJECTIVE Characterisation \

* Instrumented Vehicle

» Test Procedure simplified
maneuvers carried out on the
basis of specific requirements:

* Objective Parameters
acquisition and analysis of road
data for the identification of

performance indicators
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Objective vs Subjective

Partial Quality Index 1Qxx

9.0 -
R2=0.94]
I .
8.0 ! L Quality Index 1Q

9,0 - 910 T T T T T T | I |
— I I I
<_>§ 7.0 - R?=0.91 8,5 R?=0,90 | | |
8,0 4 . 7777777777777 o o I
604 - 3 80 i i . |
R N 1 D 754 HE— SR |
Q ' ~“. | | " L4 | |
50 . o 70  om,t 1 1
5.0 6,0 q -7 | o | L] | |
.- 65 | etm | |
6.0 o - | | |
5,0 T T T O+ - b————— 4= |
5,0 6,0 7,0 8,0 o ! ! !
- I I I I
. . 515 T T - T T 0= r-—--- = I |
Sujective Judgment | | | |
5,0 : : : ]

5,0 6,0 7,0 8,0 9,0

Subjective Judgment

Customer orientation in vehicle ride comfort quality design
Massimo Caudano — Lucia Celiberti

VOC

IQ vs Customer Perception
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Representative of
Vibrational

Perceived Quality

Representative
of the main
Road Profiles

Human
4 Vehicle
interface
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? RICERCHE Vibration Quality Index: objective data analysis

RANDOM TESTS:
A.R.CQ.
* RMS in time domain
* RMS in frequency domain in ride-comfort
frequency range, filtered according to BS6841
(human sensitivity to vibrations)
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SHOCK TESTS:

* Impulsive RMS
* Signal Range
» Delta RMS
* Dissipation time
» Max Delta RMS font/rear
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Target Setting Software
It helps to define vibration targets for a new vehicle
taking into account the reference panel

performances and internal correlation of QI partial
indexes.
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g RICERCHE Simplified models for Target Deployment

/i@

Subsystems

Vehicle

The vehicle as a sum of simple models

Ride

Latcial
dynamics aant

Fyant
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g CENTRO Simplified model for the analysis of suspension
FIAT longitudinal filter on obstacle

Body

3 DOF SA rod

hﬂ 1 DOF
1
Tire model

Guide =l _ﬁ*
1 DOF ’::Q- =

Tire model

2

Characteristics of the simplified model.

« Half vehicle (no roll)

» Front and rear suspensions described with Force-Disp. vertical
and longitudinal characteristic + wheelbase variation vs. vertical
displacement.

* Torso-longitudinal tire model (rigid ring approach)

» Simulation of passages over obstacles

. L . . . . 10
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g CENTRO Simplified model for the analysis of suspension
FIAT longitudinal filter on obstacle: example of results

Longitudinal acceleration at seat guide Longitudinal acceleration at seat guide
Range Dissipation time
X Stiffness
X Stiffness
X disp. vs. Z disp. X disp. vs. Z disp.

The same required performance can be obtained with different elastic-kinematic characteristics.
Taking into account their impact on other performances the designer has a tool helping to decide their
definition.
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g CENTRO Full vehicle models for Target Achieving:

FIAT the personalized environment
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MB-SHARC® 5.0

A reliable certified tool for MB simulation in
suspension, handling & ride comfort
analysis based on Adams Car. Distributed
in Fiat Auto, Ferrari, Marelli.

Standardized subsystems and
components model validated through
experimental tests

Database of subsystem layouts and input
data

Simulation procedures and post
processing algorithms identical to the
bench and road test standardized
procedures and outputs

Handling, Braking & Steering Feeling
Objective Quality Indices calculation

Time domain & frequency domain Ride
analysis and post processing

12

May 8th, 2007



g RICERCHE Full vehicle models for Target Achieving

FIAT

* Possibility to simulate mixed
handlind/Ride manoeuvres (i.e. obstacle
during turning) through the use of last

Calculation of vibration quality index objective pa  rameters. generation tire models.
Long. acceleration at seat guide (obstacle passing) » Cosimulation for final tuning of active
systems (in particular CDC for Ride)
Baseline

= == Mod1

----------- Mod 2
Range [mm/s"2] v
Baseline - 11800
Mod 1 - 9600
Mod 2 - 9700
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g RICERCHE Summary and next steps

CRF approach for the vehicle Ride design has been p  resented. It is based
on:

- A Quality Index for Target Setting
- Simplified vehicle models for Target Deployment
- Full vehicle models for Target Achieving

This procedure is practically sustained by a number of personal softwares
for the automatic analysis of experimental data and automatic generation
of calculation models.

The calculation of Vibration Quality Index during t he Target Achieving
phase is still not completely available. There is a lack of models taking into
account the human-venhicle interaction at the seata  nd steering wheel. In
the next future we would like to work to eliminate  this gap.
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