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Design process

Platforme & modules

Smart Car

Project managment




Vehicle Design

To sell cars in a very competitive market

To satisfy the customer

Build a huge number of vehicle

To innovate, to differ from others

Optimize expenses

Respect regulation



Summary

1- V-model lifecycle
2 — Platform and modules
3 — Project organization

4 - Main vehicle design phases
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Mechanical parameters of vehicle design

Type de train AR

Hauteur

Largeur

v

Mote de choc

Roue de secours

Volume de réservoir g

Silhouette

—

Prestation habitacle

(nb de place , note, distance essieu
pedale, distance entre rangs)

\ Suspensions
(prieurnatique,
ressort+amortisseur)
Type de train AV
| prieurnatiques L
EBerceau
(court, long, ralongé)
\ —
Type de BY ==
(BVM, BVP, BV A, PAF AV PAF AR
nombre de vitesse)
L
v ongueur |
_ Implantation BV ‘f
"l (en long, transversale. ) Empattement

Fayon de braquage ()

Prix

Type de moteur
(énergie, nb de
cylindres, cylindrée,
puissance)

distance entre feuillures

» Vole AR Vole AV

Traction, propulsion,
dxzd

Imnplantation moteur
( en long, transversal)

T

Fization du moteur
(inffsup aux brancards,
type de fization)

[

I

Brancards
(distance inter, tarage}

Longeronnet

(distance inter)

Alignement Brancard-

longeron- longeronnet ?
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V-Model lifecycle

Product specificatiopg POnnées containte
(stratégie,

prmalisation des atter réglementation
des clients au travelisdoniraintes industriefles,
des prestations clienfganier d ‘innovations) ...)
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Technique
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Definition & gains

A plateform is defined by :

= By a set of parts and components carried over on several
projects

= By fonctionals scenarios

= By mechanical or geometrical limits

Benefits of a plateform policy :

= Economocal profits
= Design timing
= Quality improvement



Platforme perimeter

- Power train

- Body structure

- Seats frame

- Steering

- pedals

- Heating and air conditionning
unit

- Engine cooling

- Suspension and transmission

- Exhaust system

- Tank

- Electrical architecture




Platform policy and vehicle architecture

b ‘ The base modularity fits with tophats

e Su— 60 60 D0

Low Driving position Low D.P. High D.P. High D.P.
Rear Synthesis VP1 Rear Synthesis VP2 Rear Synthesis LCV
Short wheel base Long wheel base

7y Base
Base



Fonctional scenario

Fonctional strategy (crash, NVH, cabin an engine cooling,
aerodynamics under-body...) the same for every vehicle.
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Mechanical an geometrical limits

Mechanical limits = component limit

Example :

e Weight of the vehicle: braking system, axle and frame sizing, crash sizing,
dynamic performances.

e Torqgue and weight of the engine : transmission, tires, PWT suspension

Geometrical limits= Possible dimensions on the plateform

Example :

e Seat Height : posture settings. Ergonomics et interfaces on dash panel

e Base Wheel: length of the vehicle

14
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Exemple VAG

Difference between break and sedan

Added or streched parts

15



Politique Modulaire

Sub-assembled parts that facilitate the assembly
and to reduce the costs of design.

Example Smart Forfour:
-Module dash board

-Module rear carter window

16



Summary

1- V-model lifecycle
2 — Platform and modules

3 - Project organization
a- Why a specific organization ?
b- Schedule / quotation
c- Operational managment

4 — Main vehicle design phases
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Starting point...

— A codein the strategic plan or an exploration demand

YAKA 88

- Aclue

MPV 8 seats

Middle range
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An other example of starting point...

Product demand

et
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From a same starting point, each entity as a vision

Comp. Engineering
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Product vision...

Verriére panoramique
électrochrome

Boite a Caméra de
recul

Rang 2 typé « hédoniste
satisfaction »

Faux

Caméra de
teck

recul\4
(2 Lunette
1( A arriere
‘ panoramique

Aile et
réacteur, (¢ca
peut servir )

Aide au AP - - o AT > Une porte par
parking passager (la
classe)
Pare
brise ' Mais gardez les
‘é'ss'zn Marche pied Suspension roues (on sait
asse ergonomique surc;fz:-"fs'” jamais)

électrisable sur niv 3
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Style vision

Garde au toit rang 2 et rang 3 OK

(3 ans de conver%ej\ce Style cc
I

Techniqug !)

Porte papillon Recouvrement

N o Style
orme respecté
Nouvelle norme ;qipijits style P
retroviseur
Style respectée~
635/05 R60
- (chainable
mais y'a pas
besoin)

(-
Fin du
Plaque / \ projecteur
de police \ Enveloppe avant
Style 485/05R50 ~ deroue
OK Norme Garde au (non chainable) Style
sol Style respectée

respectée



Aerodynamic vision

Stabilisateur Aérofrein « grande
SCz viTesT »

>

Aérofrein « petite
vitesse » N\

Peigne vortex
generator

8 places en \4 »

tande
Volant

Stabilisateur
arriere

o Prise d'air carenee

/4 Naca qui sert
” a rien
« Petit » \ \ Stabilisateur

I t
STGb"'S:;fCU'" 035/50 Rayon de br‘a%\{icc%e 28 km (entre
ava

R25 trottoirs)



Dynamic vision

Réglage stabilisateur
ABS arriere
ASR
N

Véhicule

Train avant réglé
aux petits oignohs

e 235/90 R5
¢lastique

Réglage
stabilisateur
avant droit

Pneumatique

recouvert de

Réglage stabilisateur colle
avant gauche
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Crash security vision

Absorbeurs Choc piéton
phase III

Absorbeurs
retournement

Choc piéton
phase II
Brancard
renforcé
intégrant 25 voies

d'efforts

Absorbeurs

Absorbeurs latéraux
frontaux
Pied milieu
costaud
Renfort de ,
portiére Ecarteur choc
Choc piéton Renfort poteau auto

adaptatif 0° a

numérique
q 900

phase I
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On board attributes vision

Garde au toit
variable
réglable

électriqgueme 2=

nt

3500 L

Visibilité
haute « tip

top »
Note

visibilité &
essuyage de

95 ‘
Note '
rétrovisio < \
n « pas
mal » ’

Confort
postural

« tres bien »
Indice genou
« pas mal »

Visibilité Marche pied
basse Rétroviseu ¢lectrique
« parfaite » r borne réglable en
béton hauteur
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Economic vision

Mono feux
Mono phare

N

Pare-brise plat mini
réglementaire

Volant .
siege
o réglable a
Essuie vitre une position
mono balai
reconduit
Mono vis
135/80 R10

Mono

' Poignée
clignotant

Pemead reconduite

(louis XIV)

Mono roue 2



Quality vision

Pas de probléme de

Ung seule joint d'assemblage

Fabriquée
dans une des
trois usines

(au choix)

Ca brille

28
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Sum up

A compromise has to be find to propose a synthesis that satified every-body :
Transversal animation and project managment
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Operational development process

4 phases, 7 main activities

| Concept analysis | Preliminary | Dvip Industrial phase '

2h
Jop phase: 10 Phase ] ase o Jovs

i l o ]
|
1 |
Project Concept Mile Style Mile o Mile Mile Mile
opening step stone step Stone, COLED StoneJ (Stone Stone,

,Reviewl& Mile stone I
|
| Global I Detailed

target target

|
|

Contract I i |Engineering plan J
|

a

i

Needs

Concept analysis Convergence — Style -

Technical - Product Test equipement manufacturing | #9r¢¢ " date 1

1

I

I

I

I

I

I

I

I

I

1 and Product tuning : r r

: 1
I

I

I

I

I

I

I

I

Launching

|
|
|
|
! Design .
: Global specification Detailed design & Production
|
|
|
|
|

1 1 Industrialisation

|
|
|
i
|
|
]
: & Process tuning
|
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Project team

Project director

Quality Manager

Cost Manager Brand Manager

Schedule Manager

Style Manager

Vehicule Engineering
Manager

Technical Manager

~— Industrial Manager .....

Product division

Production division

il Style division

31



Operational managment

Global project team

Development team
60 - 100 pers

Heart of the project
20 - 30 pers

Full time skills

Project
200 - 1000 pers

Shared sKills

32



Summary

1- V-model lifecycle
2 — Platform and modules
3 — Project organization

4 - Main vehicle design phases
a- Specification phase
b- Style phase
c- Detailed design
d- Integration phase
e- Industrialisation

33



Specification phase

Contributors: Marketing /product , Synthesis manager for each
field, product/process manager

Pilot: Performances Manager

Inputs:

e Product demand, reference vehicle

Outputs:

e Need specification : mesurables customer requirement

e Technical specification : Engineer requirements for technical
division. a4



Phase de spécifications

Definition of vehicle performances

Preparation Development
Jop Joc Jc JO Jc J1

. Note| _..-JwNpote |F------------ b erfo. |--------- e T CEEr T |

Marketing CCA [T __] oNgt:?/ ________________ Targets | | Rerfo.contracy 1
+ Brand 7 p -‘ agreed {

N
MOA __|startoff-----mmmmaooo | Contract |-------- J--__________. _______________ :
Project ] ~=20l | contractJ ................. - signed | _______ - 99["3@??@ ___________ :

O The initialization of the projectis the description of the vehicule concept that is required. This demand is agreed by
group and brand marketing.

U The Brand marketing manage the quantification of vehicle performances, controlled by group marketing.
» note OPCCV

U The Brand marketing take the lead at JO on the detailed description of performances for fonctional and components
» Performances contract at J1

» Diversity reference at launch

35



Need specification phase:

AS

Prestations / Objectifs Produit

Perfo 80-120 DV4TD
Perfo 80-120 TU1 \
Changement de vitesse DV \ )
\ \ \
Changement de vitesse TU ’ )

PRIORITE 4

\ \
\

\
. \
Bruit de fermeture portes :
X
. . > N \ \
Manipulation des ouvrants h

Rayon de braquage TU5-DV4TED4 X

Rayon de braquage TU1-TU3-DVATD __ )

Confort Thermique -~ -~~~ |

Puissance Fiscale”

Autonomie autoroute essence 7
e s
- - Z
. P s /
Consommation Essence e K
L ’ // //

S e s i’ ’ / /
Accessibilité des commandes o / /

/ /

’ / /

Visibilité )/ !
PRIORITE 3

/
Agrément de direction !
Classe d'Assurance

Freinage

‘ Etat du projet
O Potentiel projet

PRIORITE 1

== Objectif
Volume coffre I Zone acceptable
I Habitabilité AV et Espace intérieur Il 7one critique
i J Habitabilité AR et Espace intérieur
! /

Espaces de rangement
7/

Position de conduite

Consommation Diesel

__ Autonomie autoroute Diesel

_— - Confort des assises

Facilité a entrer/sortir a I'AV
"7~ Facilité & entrer/sortir & 'AR

. "~ EURONCAP sans AB Lat.

EURONCAP avec AB Lat.

NCAP Piétons

et confort auditif

Confort de suspension

Tenue de route et stabilité (pneu 185)
Tenue de route et stabilité (pneu 165)

PRIORITE 2
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Technical specification phase :

CRITERES P.5.A.

SIMITLATEUR. DE ROUTE Velizy (tel.:20-23-04)
DPTA/DMEV/PHV/ACY-VY

m/s2

Balayage sinus {-4507 +/-Imm

Essielmmmnsnnsnnnnnnnat AV EN PHASE
Vehicnlesmamenmnrenna AS1 PR 19111 / EP19168
Confignration.....: 2pld

Sl

i

Prnepmatiques.....2 TU3 = 165/70R14 - TUS/DV = 185/60R15
Pression AV/AR.:
Observations........ Place AVD
1241200
) | I [ I | | | [ I I I I | | | i P

A8 TU3JP Cale séche

o i

P
.

A8 TUSIP4 CaleHydro

———

I
a0 12

1

Riding quality"
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Style creation phase

Contributors: Style trade, technical designers
Pilot: Architect (packaging)
Inputs:

Technical constraints (1/5éme, carry over of platform parts,
technical spécification) and product inputs

Outputs:

3D outline drawing for a detailed design of the vehicule matching
with project targets (perfomances, cost, quality, mounting, ...).

38



Operational development plan

Style / Technical / Performances Convergence

- ’ |

Orientation Chofix

i ! i
1 ! 1
, des concepts du concept ; !
i Sélgction \ChOiX du Choix Approbation Validation
! J al O n S Styl e 2 themes héme de Style du Style de Style PF2
1 1
' Brief de Style i v v v v
1 !
1 EXPLORATION CONCEPTS CREATION INDUSTRIALISATION ™
1 e —— —
! Test de Concept Sélection' ! Test de Stylg !
\ | \ 1 I
: |1 — : 11— :
.| Cohérence ' i
| Volumes style / Génération | |
: Concepts architecture/ de Marissement Finalisation ! Mise au point Validation continug, _
! Prestations / themes ' 1 the de sty = T et gels progressifs
| Quaepercue 2 themes & Imér,
: —— - . Extér. & Intér.
: ! 100 %
i E Pieces
1 I
1 . 1
i Livrables : Plans de Forme (PF) @ PF PF2 @
! ' Volumes et contours Style créé avec Style Style Défini
! ' Cohérents avec Faisabilité Intégrant et totalement
E Prestations / architecture prévisionnelle  la Faisabilité Faisable

des Définitions

Conception produit & process L—} Etudes numérigues Lﬁm RO




Style design phase

« 1/5éme de carrosserie »

LIMITE D EQUIPEMENTS
DANS L AXE D ASSISE

894 SOUS TOLE
883 SOUS GARNISSAG
DANS | AXE D ASSI

ai6s

E
E

892.5 SOUS TOLE
881.3 SOUS GARNISSAGE
DANS | AXE D ASSISE

Qlﬁﬁ\

POINT OEIL:X1341.2 .
LIMITE PARE-BRISE DANS Y-335
L'AXE D'ASSISE R835 /
o AN
\ )
t 1 s I
\EI = f -
-
Y
S 7 v :)
e Z 0 g
— [ —_—
g —
915 (V1) <
VT 2 |
[m)
oy X2454. 8 X810 s
[ 3l 7794 ]
5| i
i i 3
514.6 2 ] / o o
\ o o
=1
v 2 COFFRE H 5
=l
~ .| |
- / 8 o
] RAR N
o < [is
)® : 9 U ! \% g, i
W /
i) E or——1 i}
< g o P o[ 0 -
| o g o LR ol s 3 xe208 w &
fe) Y ~
83 . @ X 2712.4
23 Z -9.4
ENVELOPPE G.A.S 360. |1 X 26863
70 P~ S i % 8 N PeNTE BLPIECE RIGIE)
/] TroTfOIR PENTE 0%
- g 20%
g epane] PRI ="
— 2550.2 RAMPE
-60
7 e — e 4
418 .5 14
1624 | ONGUFUR D'HARITABIL [TE
048. 6 418.4

750 PORTE A FAUX AV.

460 EMPATTEMENT

640 PORTE A FAUX AR

0 | ONGUFUR HORS TOUT MAXT
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Style design phase

Outside style sketchs

41



Style design phase

style/technical convergence

o

/.
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Style design phase

Style/technical convergence

Roominess / Aerodynamic /
Security

Rear visibility /
Aerodynamic

»\/is%tymw /

i Thermal confort

~
[y
3

repair cpability

Fﬁ Engine cooling /

|

|

|
s

A

C "'\'T,:'i’ —

|
|
|
|
|
|
|

|

|

|

|
|
r

Rear visibility / Trunk
valume / NVH

~
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Style design phase

Inside style sketchs

44



Style design phase

Drive station design

windshield ~ Visibility

Screen

Ari conditioning
syst.

45



Style design phase

46



Style design phase

Pre-sizing

CAD model

47



Style design phase

Final 3D outline drawing

48



Components product / process design phase

Contributors : Product/Process designers, mounting et logistic, suppliers.

Inputs: - Technical specification
- 3D outline drawings
- Target manufacturing synopsis

- Quality, Cost, timing targets

Outputs: -3 D & 2 D of the parts
- Parts list of all vehicle versions
- Manufacturing synopsis
- Mounting process sheet

- Logistic organisation

49



Components product / process design phase

General processus

Inputs: 3D outline drawings + Operational Digital Mock-up

® Progressive freeze of interfaces

® Product /process co-design

® Officialization of the models and
launch of tools

® Digital reassembly with parts list

Modification managment process

50
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Components product / process design phase

Digital mockup

Tree table mockup

Open Modeles ~— with | CATEA =

| /6 selected objects

51



Components product / process design phase

A R

52



Components product / process design phase

Detailed design

PSA PEUGEOT CITROEN

COTE CONDUCTEUR

COTE PASSAGER

VITESSES d'41R {nv's)

u-f.- === ':-m

FITESSES AIR {mf)

D-i B ]

139

B a8 +U
8.41g+02
5.08e+02
5.77e+02
5458402
5.138+02

 4.81e+02
- 4.48+02

| 4.17e+02
3.85e+02

3.53e+02

| B
o

&

VITESSES d'AIR (mvs5)

13.5
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Components product / process designh phase

Model bundle

54



Parts validation phase

Contributors: Design teams, suppliers

Pilot: Produt/Process Manager

Inputs: Technical specification, Engineering standards

Outputs: validation of each part and sub-system

55



Parts validation phase

Example : test of an anti-torque link

Example : Test of front airbags

56



Vehicle validation phase

Contributors: Field Manager(Safety, NVH, Dynamic, Crash,
Electricity Electronic,...)

Pilots: Performances manager/ EE Architect/ Safety Manager
Inputs: Need specification, Validation plan

Outputs: Vehicle synthesis results (onboard life, NVH, dynamic,
sécurity,...), homologations, quality ride, EE validation.

57



Vehicle validation phase

Key figures

Number of models:
39 Representative Prototypes
6 Models
62 Test
200 partial models
Mors than 1100 validations

58



Vehicle validation phase

59

Examples

Wind tunnel

test:ld— 3- 2|

., |
TOTAL PRESSURE COEFF -

Sonda PF141

114- 362

i0n Z(mm
:0n
1668
= )
=
e N
: J A 2]
4'// \;“
/i \\ @
7 N
./ L
—-l60@  -1286 —388 —46860 5] 486 8u8 1208 16688
¥ (mm) PININFARINA WIND TUMMEL
Ch tot ppupmmags gummg o PRNeS3ss
maronTaM=ganT Mrif  : 4238 Mprova : 13
te ¥sonda :  lBB  Bsta .8




Vehicle validation phase

60

Examples

A
.

Tri-axial bench for rear axle (durabi

lity)



Vehicle validation phase

Examples

&

\ N\ e 4

—————

Cold Mission : Snow get in engine compartment
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Vehicle validation phase

Examples

Engine thermal measurement

62



Vehicle validation phase

Examples

Driving test

63



Vehicle validation phase

64

Examples




Industrial launch phase

Contributors : Design teams, suppliers, fitter, logistic, industrial teams.

Données d’entrée :

e Product definition
» Model bundle
» Parts list
® Process standard
» Detailed synopsis
» Assembly process
» Technical documentation
» Industrial facilities

Outputs :

e A vehicle and a plant matching the product/process reference system

65



Industrial launch phase Quality KPI

IQA : indicateur de qualité d’aspect a neuf
L'Indicateur Qualité d'Aspect (IQA) = level of quality for new vehicle coming off the plant.

An operator inspect all the apspect defaults on a new car from customer point of view.
45 minutes examination with a specific scale :

e Default A : non acceptable default that need an immediat job (+ 30 points)
e Default B : Important default the customer will criticize and ask for a repair. (+ 10 pts)
e Default C : annoying default the cutomer will notice and should ask for repair (+ 5 pts)

e Default D : Anomaly that can be notice by the customer without (+ 3 pts)

66



Industrial launch phase Quality KPI : adjustment
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Industrial launch phase Quality KPI : adjustment
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Industrial launch phase Quality KPI

IQF : « indicateur de qualité fonctionnel » this KPl is linked to the fonctional use of the new vehicle
An operator inspects all fonctional through 3 main tests :

e Using test(close the doors, the windows, seats settings , Steerwheel settings, engine compartment,
dynamic test, ...)

e An engine drivability test
e A waterproofness test
With the following scale :
e Default S : Security default (+ 120 points)
e Default P : Breakdown (+ 100 points)
« Defaul t A : non acceptable default that need an immediat job (+ 30 points)
e Default B : Important default the customer will criticize and ask for a repair. (+ 10 pts)
e Default C : annoying default the cutomer will notice and should ask for repair (+ 5 pts)

e Default D : Anomaly that can be notice by the customer without (+ 3 pts)
69



Industrial launch phase Tuning

70



Industrial launch phase Tuning

Cataphorese

Painting workshop

71



Industrial launch phase Tuning

Mounting Synopsis

72



Industrial launch phase Tuning

. Body in
Mounting workshop,/ white prep.

Mechanical

preparation [l
Drive
station
preparation

Skid prep

Body / chassis Marrige

Doors prep

End of plant test §i* r
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Plate forme Organisation
Module d’un projet

Lancement commercial: le moment de vérité !
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