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Introduction

.....

“Chance favors the prepared mind.”

Louis Pasteur
(1822-1895)
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Reliability : Mission Profile

Car for sale: 10 years old, 25 km
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Reliability : Mission Profile

Context & Problematic

MISSION
PROFILE




Rellablllty Mission Profile

1 Context

2015 Competitive

21 B€

TR

1 assumptions 2014

'|"..'I i |II||.||||. ars produced with warranty costof 2% of sales based on
16 000€ average car prica
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Mission Profile: DEFINITION el |

| Problematic

|IEEE Reliability Society 2006 (2)
“Reliability is a design engineering discipline.uhi

MISSION PROFILE Wy

REAL- USAGE PROFILE &})




Mission Profile: DEFINITION Load-od
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Mission profile is composed of SYSTEM and CRITICAL COMPONENTS.

‘ Mission profile ‘

SYSTEM CRITICAL COMPONENTS

¢

Vehicle in-use conditions

(®)




Mission Profile Lol

| SYSTEM ]

System life cycle profile :
“The system life cycle profile is a description of the various operational service conditions liable to be

experienced by the system at every stage of its life, from factory gate to retirement.

In particular, this description covers:
— all operational usage scenarios (including variants, user profiles, etc.);
— required operational environmental conditions (levels, proportions, durations and occurrence);

— special provisions associated with certain conditions of use;
— service life required for the complete system or for certain specific functions.”

ISSN 0335-3931

normalisation XP X 50-144-2

17 Juillet 2013

francaise i do cassoment X 501442

ICS : 03.120.10 ; 17.020 ; 19.040

Démonstration de la tenue aux environnements —
Conception et réalisation des essais en
environnement — Partie 2 : Guide de la démarche
de personnalisation en environnement

E:D ion of the resi to environmental factors —
Design and execution of environmental tests — Part 2: Guidelines
for the approach of customisation to the envi t
(4) D : Nachweis der Widerstandsfahigkeit gegen Umweltfaktoren —
Ausfihrung und Durchfithrung von Umweltprifungen —
Teil 2: Leitfaden zum Konzept der Anpassung an die Umwelt
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 SYSTEM is characterized by its level and occurrence

SEGMENTS (Level 1)
Factory gate - —— Dealership - — — { Use by customer }~ - —1{ Scrap and recovery
PHASES (Level 2)
Parkingmode |- -— Driving -—— Servicing
SITUATIONS (Level 3)
Mountain driving Urban driving Motorway driving Open road driving
EVENTS (Level 4)
Normal Urban Stop at red

driving braking light
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 SYSTEM is characterized by its level and occurrence

Limits

Thermal F Cycles
Ushock  Lifa

Sine Cy C/e

P -
Vibration [ Random roﬁ/e E
n

EMS
(EME) q EMC

Transient
ESD
Static

Mechanical

Shock  \_Combined Viro m
Salt Gravel Bombardment ent
—  Corrosive Atmospheres
Gases /

Cleaners } QENE1 Environmental

. (IGED
Acid UV

Radiation| IR
EWRF (4

Spilling

Splash Dust

Submersion Humidity

High Pressure Beam

] Neighboring equipment behavior




Mission Profile: SYSTEM st 1]
T s RS,

Mechatronic Transmission Control ModuleM

0L EICHELE GRS Temperature profile Temperature Distribution
vehicle (Ambient temperature  _ g0°C 2%
(EEM on time) of the component at the 23°c 18%
mounting location)? 100°C 70%
130°C 9%
140°C 1%
Humidity ¥ Relative humidity up to 100%
Condensation and icing
Installed in the Temperature Minimum temperature: -40°C
vehicle without Maximum temperature: 140°C
operation Typical temperature: +23°C
(EEM non Humidity Relative humidity up to 100 %;
operating time) Condensation and icing
Mean 65% relative humidity ¥
Transportation Temperature Minimum temperature: -50°C

Maximum temperature: +95°C

Transportation time Max. 24 hrs. Uninterrupted at minimum temperature
Max. 48 hrs. Uninterrupted at maximum temperature

Storage® Temperature Minimum temperature: -10°C
Maximum temperature: +55°C

Storage time 5 years
Humidity Max. 85% relative humidity 6)




Mission Profile: SYSTEM -

7

Example

S ' ;_‘L

Distances driven by single vehicle per day

30 = 100
o , amm—
_________ “‘

— I » " Cumulative numbers
g B A D3
3 ®
§ 20 |- '... 8}
o ’ - .

%% -Weekdays :Weekends c
2 ».* Weekdays 4 |50 8
© ©
- " Weekends e
S 10 £
= 125 S
: :
@ O

r. -. -- r- N l. -

Upto Upto Upto Upto Upto Upto More than
50km  60km  70km 80km  90km 100km  100km

(Based on approx 1.1 million pieces of data)

Source: Car Owner Interview OD Survey, 2005 Road Traffic Census
(Japanese Ministry of Land, Infrastructure, Transport and Tourism)

Upto Upto Upto Upto/ Upto
5km  10km  20km  30km| 40km
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16 588 km

. Source : Le point 24/03/2015
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Mission profile ‘
CRITICAL COMPONENTS

(®)




Mission Profile: CRITICAL COMPONENTS T1ovE9/

 CRITICAL COMPONENTS are characterized by their level and
occurrence and how the Equipment is used.

= The equipment use depends on outside environment or/and
vehicle in-use profile.

= Its occurrence can be: time, number of cycles, number of
revolutions, cumulative angle, or mileage.




Etuve utilisée pour
les essais en T°C

SYSTEM

Courant (A)

Tensions de claquage (V)

Température onduleur (°C) ) 2'{'] 44:1 EU 30 160 1“20. 14{:
Température °C

ANALYSIS

f"‘wﬁ 'ﬂfmpmfﬂﬁ

-----
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[ SYSTEM ] [CRITICALCOMPONENTS

J

{ ! :

[ Mission profile |

/ . SIMULATION .
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- rct Durée
(Répartition en %)
m. - - Constructeurs
¢ 1. Analyse qualiative de risque Equipementiers 20
[ 2. ldenfification des mécanismes physiques, des Equi ii
facteurs endommageants et des moyens de vipemeniers 20

- - e Constructeurs
:: simulation associes
. A . . Equipemenfiers
| 3. Recuperation des donnees disponibles Construct 25*

4. Dimensionnement du plan de validation Equis fiers 25
Constructeurs

5. Estimation de la fiobilité Equipementiers 10
clientéle Constructewrs

*  Aftention, si les profis de sollicitations ne sont pas disponibles, la caracténsation de ces

demiers peut prendre jusqu'd 80% du termnps de I'étude globale [peut nécessiter des
campagnes de mesures Iongu&si‘

fiabilite automobile = 3 3 RE COLT

NALYSIS

Version DRAFT du 10 novembre 2015

Final version : January 2016

Authors : PSA, Renault, Volvo, Hutchinson, Valeo, Sector
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METHODS “3F . oottt LYt

in Automotive Applications

o NF X 50-144-1 o Estimation et validation de la
norme frangalse Dscenere 2000 ¢ fiabilité automobile

Indice de classement : X 50-144-1

ICS :03.120.10 ; 17.020 ; 19.040
Essais

Conception et réalisation des essais —
Essais en environnement

2013

Electronic Components and
Systems Division

Partie 1 : Bases de la démarche

January 2016

E - Tests — Test design and realization — Test in environment —
Part 1: Bases of the process

French & English —

ITﬂ@ITm@[Ingaﬁn@n XP x-|75‘g;]1t424°-1§ (II:I ANNEXE GENERALE CLIMATIQUE TOME 1 PROFIL DE VIE PR ASTE 01-02
frangaise e

ICS : 03.120.10 ; 17.020 ; 19.040 C||mat|c GU|del|ne

Démonstration de la tenue aux environnements —

Conception et réalisation des essais en
environnement — Partie 2 : Guide de la démarche FRIGRMIE
de personnalisation en environnement ANNEXE GENERALE CLIMATIQUE
E : Demonstration of the resist to envi tal factors — E
m and mo:uzm of smlw:nm tests — Part 2: Guidelines P
D : Nachweis der Widerstandsfahigkeit gegen Umweltfaktoren — TOME 1 MINISTERE DE LA DEFENSE {
Tsiz; Lauad": zum K;mpcm ;::“ Anpmmg anGe Uniwelt
: ) PR NORMDEF 0101
: PROFIL DE VIE NORME DEFENSE |
E Edition 01
I JUILLET 2009
¢ 1CS: 95,020
ASSOCIATION POUR LE DEVELOPPEMENT ' TITRE FRANGAIS : Guide d'application de la démarche de personnalisation en i
DES SCIENCES ET TECHNIQUES DE L'ENVIRONNEMENT mécanique |

__Mechanical Guideline _

armament program

inan




Do Not Forget

“..and we
can save 500
lira by not
taking any
soil tests!”

ARS 2010 — Pantelis Vassiliou



Questions

E———

Thank you for your attention.
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System Reliability : Methods & Tools
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