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« WHAT IS SIMPLE IS ALWAYS ERRONEOQOUS,
WHAT IS NOT IS UNSERVICEABLE »

Paul VALERY (1871-1945) 5’%
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1. Mechatronic Automotive Context
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*David Scutt, Business Insider Australia - Jan. 19, 2017

Source : www.statistica.com
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1. Mechatronic Automotive Context

Problematic

“+45% of Japan Recall are due to optimistic evaluation criteria. The need for good Testing Criteria to
Verify Design Approaches” — Japan Domestic Cars (1)
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http://www.automotiveworld.com/megatrends-articles/life-times-automotive-recalls/
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(*) : assumptions 2016
88 million cars produced worldwide with warranty cost of 2,28%
of sales based on 15.000€ average car price
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1. Mechatronic Automotive Context
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2. Mechatronic Reliability Tool : HALT

Reveal more quickly the latent defects

Detect more quickly the production process
faults

Identify the defects that may not have been
revealed by a “conventional ESS” operation

Reinforce the product maturity and
Robustness

a2

(2) : source ASTE : “HA-ESS Guideline” =
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2. Mechatronic Reliability Tool : HALT
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HALT : High Aggraved Limit Test
ARS 2016 — Alan Perkins - Qualmark
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2. Mechatronic Reliability Tool : HALT
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3. Fatigue Damage Computation: HALT vs Real Usage
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3. Fatigue Damage Computation: system equivalent to 1 Degree Of Freedom
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3. Fatigue Damage Computation: what is the Fatigue Damage Spectrum ?

Process to draw the Fatigue Damage Spectrum (FDS)

Acceleration (g)

40

30

10

--10

20 40 60 80

Time (s)

Fatigue Damage Spectrum

"4
110 Hl [ 1]

- | i

110°

1108

lle

250-400

11020

It

(4) 1 10 100

Filter frequency (Hz)

11t

12.5

10

SDOF Transfer Function (fn) Fn Stress (Mpa)

60
40
20
0
-20
1000 q'ooo 3000 4000 20 40 60 80
Frequeincy (H2) Time (s)
f, |
Fn Rainflow cycles
count acceleration
FATIGUE CURVE
SAC305 solder (5)
14 4 u C,/fT,=2
o o=t
12 4 A TT,=5
= — v g,/1,=6
¢o{ 'b=10
7 . Cycles
2 Count
_é 44 A
o - — — -
10t 1 10 107
(b) Number of cycles to a failure [ N | Range (MPa)

v

Centre Francais Fiabilité

>,




3. Fatigue Damage Computation: benefit of FDS

HALT failure : ie 45gRMS capacitor
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3. Fatigue Damage Computation: FDS of the HALT test
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3. Fatigue Damage Computation: HALT vs Vehicle
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3. Fatigue Damage Computation: HALT vs Real Usage
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3. Fatigue Damage Computation: Design Change Criteria
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3. Fatigue Damage Computation: Risk evaluation theory
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3. Fatigue Damage Computation: Risk Evaluation on the capacitor
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3. Fatigue Damage Computation: Overview
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4. Conclusion : Save Time & Money with Reliability Testing of Mechatronic Systems

Reliability Engineering must take into account :
° Product life cycle
* Complexity of Systems
° Design at the right cost
* Environmental Engineering

1. Deep understanding of Vehicle needs (e : Mission profile)

2. Deep knowledge of product behaviour (ie : Fatigue)

3. Strong methodologies (Test tailoring approach)

4. Expert and Expertise (Humans competences)
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