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Response Surface Approximation for
Fatigue Life Prediction Using Chebyshev
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Parameterized geometric model

45
Response surface design selection

-
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First order Second order

<L
1st RSM
: Response surface model for maximum
von-Mises stress

==

Stress correction by 1st RSM

and notch analysis considering K, , K;

<45

Calculation of fatigue life using

appropriate S-N data

.
2nd RSM
- Response surface model for fatigue life
<45

Evaluation of fatigue life constraints

Fig. 1 Flow chart for fatigue life prediction
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Fig. 2 View of the fractured end beam
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Fig. 3 Example of finite element analysis result
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component and boundary conditions, and
(b), (¢) Von-Mises stress distribution of

braking load
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Section A-A

Fig. 4 Design variables of end beam

Table 1 Design variables and their levels

Variable | Level 1( -1 )| Level 2( 0 ) | Level 3( 1)
X1 7 mm 9 mm 11 mm
X2 7 mm 9 mm 11 mm
X3 5 mm 7.5 mm 10 mm
X4 100 mm 250 mm 400 mm
X5 680 mm 710 mm 740 mm

Fig. 5 Comparison between estimation and

Chebyshev orthogonal polynomial
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Table 2 Optimal design variable

Variable X1 X2 X3 X4 X5
Optimum level | 0.928 | 0.979 | 0.959 | -0.516 | -0.772
Optimum size 10.86 | 10.96 | 9.90 |172.57 | 686.84

Table 3 Reanalysis solution

Step Weight (kgf) Fatigue life (cycle)
Initial 279 132628
Optimum 247.63 242014
Reanalysis 287.59 290975
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