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Robust Design Methodology of a Coupled System
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Abstract

Current trend of design technologies shows engineers to objectify or automate the given decision-making

process.

optimization, the uncertainties are uncontrollable to efficiently objectify or automate the process.

The numerical optimization is an example of such technologies.

However, in numerical
To better

manage these uncertainties, Taguchi method, reliability-based optimization and robust optimization are being
used. Based on the independence axiom of axiomatic design theory that illustrates the relationship between

desired specifications and design parameters, the designs can be classified into three types: uncoupled,

decoupled and coupled. To best approach the target performance with the maximum robustness is one of the

main functional requirements of a mechanical system. Most engineering designs are pertaining to either

coupled or decoupled ones, but these designs cannot currently accomplish a real robustness thus a trade-off

between performance and robustness has to be made.

optimize the trade-off.
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Table 1 L9 orthogonal array

Exp. X1 X) S S
(x0.0254m) (x0.0254m) | (x0.0254m)

1 10 0.1 11.936 3.988
2 10 1.3 0.920 0.024
3 10 2.5 0.479 0.007
4 105 0.1 0.485 1.700
5 105 1.3 0.037 0.010
6 105 2.5 0.019 0.003
7 200 0.1 1.358 9.054
8 200 1.3 0.104 0.054
9 200 2.5 0.054 0.014
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Minimize [f,(X)=0, f(X)=s, fr(X)=weight] (35)
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Table 2 Results of multi-objective optimization

(X1, X2) 5 s Weight
(x0.0254m, ) (x0.0254m) |(x0.0254m) |(x0.4536kg)
1) |62.18,2.38 0.02242 0.00196 158.6
2) 159.25,1.82 0.03071 0.00334 119.7
3) [59.53,1.83 0.03043 0.00331 120.4
4) 164.38,2.47 0.02096 0.00182 166.3
5) |[71.57,0.65 0.07370 0.02698 45.38
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