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Multilevel Optimization Method Using Orthogonal Arrays
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Fig. 1 Optimal shape of fully stress beam
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Fig. 2 Design domain with five design variable

Fig. 3 Finite element model of cantilever beam

Table 1 Design variables and their levels

De_SIQn Level 1 | Level 2 | Level 3 | Level 4 | Level 5

variable

h; (mm) 0.6 0.8 1.0 1.2 1.4

h, (mm) 0.6 0.8 1.0 1.2 1.4

hs (mm) 0.6 0.8 1.0 1.2 1.4

hs (mm) 0.6 0.8 1.0 1.2 14

hs (mm) 0.6 0.8 1.0 12 14
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Table 3 Theoretical solution for fully stress beam

Table 7 Design variables and their levels

Area Design
(mm?) hi(mm) | ho(mm) | hs(mm) | hs(mm) | hs(mm) variagl e Level 1 | Level 2 | Level 3 | Level 4 | Level 5
4547 | 1252 | 1.084 | 0885 | 0.626 0 hs (mm) 10 | 106 | 118 | 124 | 13
h, (mm) 1.0 1.02 1.06 1.08 11
Table 4 Optimal solution of the first level hs (mm) 0.85 0.86 0.88 0.89 0.9
Area hs (mm) 0.62 0.626 | 0.638 | 0.644 0.65
(mm?) hi(mm) | ho(mm) | hs(mm) | hs(mm) | hs(mm) hs (mm) 0.0 0.04 0.12 0.16 0.2
52.380 1.269 1.134 1.086 0.649 0.953
Table 8 Optimal solution of the third level
e msnns o (ﬁrrf]"%) hi(mm) | ho(mm) | hs(mm) | hamm) | hs(mm)
........ R 47.355 1.259 1.099 0.899 0.648 0
P?-‘I.ﬁ?l 68, 094 101.618 135. 142
- 809 - - b:l.-'J':'_' B?.Sbb 118.38 - 151,904 _"————Hﬂ—_.____:_-_“_‘_‘-.-_d:_‘;;‘ N
Fig. 4 Stress distribution for optimal shape of the first level
Table 5 Design variables and their levels —-—
. TE4222 35.064 69,364 103. 664 137. 964
Design L | 1 Level 2 Level 3 Level 4 Level 5 17.914 SZ.214 0G.514 120.014 155.114
variable eve Fig. 5 Stress distribution for optimal shape of the third level
h1 (mm) 0.8 0.9 11 1.2 1.3
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