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Decision making under Uncertainty
Risk based test planning procedure
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Institute of Machine Components
Overview

* Research fields: Reliability Engineering, Sealing Technology, Driveline Technology,
Rail Vehicle Technology

» Scientific staff: 2 profs, 5 doctors, about 35 PhD students

* App. 100 bachelor and master theses
* App. 50 publications yearly
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Scope

Reliability research at the University of Stuttgart

Risk based test planning procedure

Case studies

Summary
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Decision Making under Uncertainty
Challenge
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Decision Making under Uncertainty
Challenge

99,9
% a level r 3

90,0 | Life requirement \ /

63,2
50,0 \

30,0 { \\ / N [
200 X220

/ Ve
10,0 _.J/ yd \—
5,0 B

3,0 e
2,0 /

1,0 /
0,5+

0,3 /'/
0,2

Probability of Failure F(t)
N

0.1 /
10 100 1000 10000

Lifetime t R= L@TE ST 'UU\A

7 2022 | University of Stuttgart | Institute of Machine Components | Reliability Department | Martin Dazer
| Y gart| P | yoep ! SOLUTIONS UNI STUTTGART



Decision Making under Uncertainty

Challenge
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Scope

Reliability research at the University of Stuttgart

Decision making under Uncertainty

Summary
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Scope

End-of-Life Test planning
Accelerated End-of-Life Test planning

Zero Failure Testing
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Probability of Failure F(t)

. . Prior knowledge:
Risk based test planning procedure Weibull distribution F+(t)
. . with T and b
End-of-Life Testing
9979 L I I I T g /
% <l_A
0 P t,(1 —R;) T e Sampling of n pseudo- | Iterate
90,0 trea(1—R;.) // random failure times t; h
63,2 < v
50,0
Estimate failure
30,0 distribution F,(t)
20,0 . ’
10,0 -
5,0 CaI(L:Junlgz tfae“tg:; gfusn_tlles Calculate lifetime quantile
- - or i i B
3.0 L Life requirement > ., Fa-R) tinzer_vill'ﬂ'g‘if RH Y
=t, — WHy = r
2,0 / RrHo = ™7 p+-1(1 —R,) !
05 ’/ a level
03 A e
0.2 & PtS - fH1 dth
! - Lerit
0,1 A
10 100 1000 10000

Lifetime t R= @TE ST -'\N\A

2022 | University of Stuttgart | Institute of Machine Components | Reliability Department | Martin Dazer
| Y gart| P | yoep ! SOLUTIONS UNI STUTTGART



Risk based test planning procedure
L *
End-of-Life Testing Case Study _— L
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Lifetime t

Risk based test planning procedure
Accelerated End-of-Life Testing
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Risk based test planning procedure
Accelerated End-of-Life Testing
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Risk based test planning procedure _
Y *"
Accelerated End-of-Life Testing Case Study. = | L
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Probability of Failure F(t)
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Risk based test planning procedure

Zero Failure Testing
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Risk based test planning procedure

Zero Failure Testing . | ;
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Scope

Reliability research at the University of Stuttgart

Decision making under Uncertainty

Risk based test planning procedure

Case studies
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Summary

» Reliability test planning and reliability demonstration always take place under
uncertainty.

» Decisions have to be made with minimum risk
» The P; quantifies the entrepreneurial risk of a failed reliability test
» All known reliability test strategies can be evaluated

» Possibility to identify the best possible test strategy for the individual use case
just before decision making
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: University of Stuttgart
Institute of Machine Components

Reliability Department

Thank you!

Dr.-Ing. Martin Dazer

e-mail dazer@ima.uni-stuttgart.de
phone +49 (0) 711 685-66164

www.ima.uni-stuttgart.de
www.reltest-solutions.com

Pfaffenwaldring 9
70569 Stuttgart

Germany

,Find us on LinkedIn®
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