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High Tech System Supplier and EMS specialist  

 Industry
Medical & Diagnose
Defense & Security

High quality standards: 
 ISO 9001
 ISO 13485
 AQAP 2110
 IPC-A-610 / 620 / 630
 ISO 26000 (MVO) & ISO 14001 (environment)
 Work according OHSAS 18001
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Competences
System supplier & EMS
Smart Custimization
Product Life Cycle Management (LCM)
Development & Engineering
Early Involvement
Design for eXcellence (DfX)

Reliability & Robustness
Technical support of product certification
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Definitions

 Quality (kwaliteit) = De productprestaties in relatie tot de functionele eisen direct na levering.

 Reliability (betrouwbaarheid) = Het vermogen van een systeem om consequent de bedoelde 
functie uit te voeren zonder verslechtering of uitval. Kwaliteit na verloop van tijd.

 Robustness (robuustheid) = Het vermogen van een systeem om te blijven functioneren onder 
de aanwezigheid van ongeldige inputs of stressvolle omgevingscondities.

 Innovation (Innovatie) = De ontwikkeling en succesvolle invoering van nieuwe of verbeterde 
goederen en diensten.



Design Producing Testing Use End of life

Quality Reliability & Robustness

Deliver

Innovation



Definitions
Hoeveel tijd besteedt u aan waardecreatie (innovatie) voor de dag na morgen?

Design Producing Testing Use End of life

Quality Reliability & Robustness

Deliver

Bron: bnox.be & P. Hinsen, 2017, The day after tomorrow
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Why reliability? 
 Avoid “Shit of Yesterday”

 Failure in the field 

 Damaged image, claims

 High costs for service and repair

 The customer will find it!

 Keep you focussed at innovation
 Opportunity for new business models

 Service & repair

 Product upgrade

 Spare parts

 Product costs reduction





When? 

Life
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Design
Requirements

Concept
POC FuMo Detaillering TestProto NPI SeriesO serie

Detailled

Realisation

Integration test

Unit test

Requirements

Design

NPI

Acceptance test

temp. vibration
pollution etc.

architecture, housing 
interconnection, etc.

component selection, 
tolerances, overdimensioning HALT, ALT



How? 

Predicted Reliability:

1. Physics of Failure (PoF, “How stuff fails”)

• Voorgaande producten, QA database, Weibull-verdeling

2. Data sheets

• MTBF, FIT, calculating , simulation and measure

3. Reliability Standards (empirical models)

• IPC-A 6x0, MIL, SR-332

4. Testing

• HALT, ALT, MEOST



How? Physics of Failure 
 Register failure data

when, show time, interval, serial number, environment, conditions, …

1. Effect, Expected function not available
No output, No connection, No coffee, …

2. Mode, Type of failure
shutting down, degraded functionality, …

3. Mechanism, Physical explanation
corrosion, fracture, fatigue, …

4. Initiator, Physical root cause
Temperature, Moisture, Vibration, Voltage, Salt, ..





How? Physics of Failure 


Beta <1: Infant Mortality

Beta=1: random failure

Beta 1…4: Early Wear out

Beta>4: age rapid wear out Weibull plot

@ β=1, Ƞ=t
F = 1 – 0,368
Failure = 63,2%
R = 1 - F
Reliability = 36,8% 

 Analyze the data; Weibull Distribution





Beta <1: Infant Mortality

Beta=1: random failure

Beta 1…4: Early Wear out

Beta>4: age rapid wear out Weibull plotBathtub curve

How? Physics of Failure 
 Analyze the data; Weibull Distribution



How? Data sheets




How? Data sheets


Lifetime multiplier

I A
/I

R

calculating , simulation and measure



How? Data sheets
calculating , simulation and measure



How? Data sheets
calculating , simulation and measure

Durability = 1500 



How? Data sheets


MTBF = 300.000h -> 34 Years ?



MTBF (mean operating time between failures)

@  t = MTBF -> Reliability R(t) = 36,8%

Power Unit: R(t) = 36.8% @ 300.000h (34 Years)

R(t) @ 3 Years: R(t) = 92%

Calculation of spare parts
Q = N * (T / MTBF) Q = # of spare units

N = # of operating units
T = expected live time

T = 3 Year, N = 100 units
Q = 100 * (26.280 / 300.000) = 9 units

10 degrees decrease in temperature makes the lifetime double

How? MTBF


Bathtub curve



How? Reliability Standards 


 
MIL-HDBK-217 FIDES SR-332 

Origin US Army European tech industry US telecom industry 

Publisher 
DoD, model is not 

supported anymore 
Fides group (Thales, 

Eurocopter, Airbus, others) 
Telcordia (subsidiary 

of Ericsson) 

Modelling Components only Components and process Components only 

Required input Relatively much Relatively much Relatively few 

Supported 
components 

Many components, 
some are obsolete 

Relatively few components Many components 

Quality 
assessment 

Very complex Complex Easy 

 
Reliability software:
-ReliaSoft
-RAMS (Reliability, Availability, Maintainability and Safety)

Derating diagram 



How? Reliability Standards 
 Failure Rate λ = 1 / MTBF

FIT , Failures In Time (109h)
FIT = 109 / MTBF



How? Test

 HALT (Highly Accelerated Life Testing)
 “smoking out failures”
 Testing for Failure  and Robustness
 Define weak components for improvements

 ALT (Accelerated Life Testing)
 Testing for live
 Reliability
 Predict lifetime

 MEOST (Multiple Environmental Over Stress Testing)

 Determine or Demonstrate field failures
 Combined more stresses
 No Standards





Summary
Reliability is determined at the design stage

 Beware of the environment

 Keep a QA database

 Design for eXcellence checks (Variass DfX tool)
 Read the  datasheet

 Use standards to predict

 Calculating , Simulation and Measure

 10 degrees decrease in temperature makes the lifetime double

 Test (HALT, ALT, MEOST)

 Carefully determine your product specifications

Reducing your “Shit of Yesterday” and focus at new innovations



Life support
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We enable your success!

Learn how we can help 
you to avoid Shit of 

Yesterday


