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Fig. 1 Schematic to explain the gradient-less shape optimization
method for an arbitrary boundary segment

locus of maximum
stress, max(ay.-1...);

Tangential stress

Position along hole boundary
Fig. 2 Typical stress distributions about part of an arbitrary hole
shape for different load condition cases, showing the
locus of the maximum-stress distribution
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Fig. 4 The geometric shape defined by angle abth boundary
€ onboundary I~
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g. 5 Stress distribution about the basic stress minimization
optimal boundaries, as compared to the previous method
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Fig. 6 Accumulated fatigue damage results for a normal
a— N distribution N(0°,5"), for the robust fatigue
optimized solution, as compared to the initial, stop-
hole and doubler-patched shapes

Table 1 Summary of peak fatigue damage results, as compared
to the previous method and optimization method of
present paper

Load-angle Peak
occurrence fatigue-
Method a—-N damage
distribution f
a=0_ 4751
Initial (-5.+5) 46.93
Previous N(0,5) 46.21
method w=0 136
Doubler (-5,+5) 135
N(0',5) 133
Basic fatigue a=0 1.03
Robust . .
fatigue-damage ](\,_(% Jgs) ) 18(2)
Shape minimization ' '
OPT. Basic stress a=0 1.09
method minimization (-5, +5) 1.08
a=0 N(0',5) 1.06
Robust stress
-5,+5) 11
minimization -
E<g<5 N(0°,5) 1.09
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