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Multidisciplinary Analysis and Optimization

Tolerance Analysis and Cost Optimization
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OptiY

Multidisciplinary Analysis and Optimization

Tolerance Chain Problem

Given and Search: A

= M,=M,-M,-M, 9 Nominal N, with T, and E, ?

= M,=11,8-0,2 = C,=11,70 with T,=0,2 Mg
- M,=1,3-0,1 = C,= 1,25 with T,=0,1 M4

= M;=1,5+0,05= C;=1,50 with T;=0,1
(C,= Nominal / E;= Nominal Deviation / T,=Tolerance)

Analysis-goals: D 4
= Fulfill the given closing dimension?
(Maximum-Minimum-Method)
= Probability Distribution of the closing dimension
(Probability based Method)

Optimization goals:
= Set single tolerances at a given closing tolerance and the failure probability
= Reduce manufacturing cost maximizing the single tolerances
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Multidisciplinary Analysis and Optimization

Workflow for Analysis and Optimization
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* Integrate extern simulation systems
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Multidisciplinary Analysis and Optimization

Maximum-Minimum-Method

Tolerance_T1

Tolerance_TZ
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Worst-Case is considered

100% manufactured parts fall in
closing tolerance

Dimension N, of Nominal N;:
No=-1-(1,5+1,3-11,8)=9,0
Nominal Deviation E_, of E:
E,=-1-(0-0,05+0,1) =-0,05
Tolerance T, of the sum T;:
T,=0,2+0,1+0.1=0,4

Closing Dimension M,=8,95+0,2
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Multidisciplinary Analysis and Optimization

Probability Based Method

Tolerance_T1 Tolerance_T2
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dimension is considered.
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Multidisciplinary Analysis and Optimization

Tolerance-Cost-Optimization
Mo
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imension_M3 L C,= 1,50 with T,=0,05... T, ?

Tolerance T3 — L (C;= Nominal / E;= Nominal Deviation /
T,=Tolerance)

= My=M;-M,-M;
C,=8,75 with T,=0,4 1
C,=11,70 with T,=0,05 ... T, ?

|

Kamusella / Pham www.optiy.de
Slide 6/7



OptiY
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Optimization Process

_Tolerance_TO  Tolerance_T3  Tolerance_TZ  Tolerance_T1 _osk
0,408 0.000305
0,331 0,000255
0.254 0.0002111
0,177 0.0001641
0.1 0.0001172
0 250 S00 750 1000 1 250 =00 750 1000
Opkimization Steps Dptimization Steps
Different cost factors: T1=1, T2=10, T3=20
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