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Problem
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Formulation

Step 1. Project/Problem Statement
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Formulation

« Step 2. Data and Information Collection

KS60 Property

Yield Strength | Tension 900 MPa
Shear 350 MPa
Elasticity 200 GPa

Thermal Expansion Coefficient | 1.2*10° m/m’c
Area 7750 mm?
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Formulation

 Step 3. Identification/Definition of Design Variables
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Formulation

 Step 4. Identification of a Criterion to be optimized

Area minimize

A=-0.317b* +0.0174b + bh +0.0097
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Formulation

 Step 5. Identification of Constraints

R = [Fyd= - [1-p(p)] [ 0557 [
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Formulation

 Step 5. Identification of Constraints
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Formulation

 Step 5. Identification of Constraints
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Formulation

 Step 5. Identification of Constraints

1) X-axis buckling (by thermal stress & P-)
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Formulation

 Step 5. Identification of Constraints

2) Y-axis buckling (by thermal stress & P))
lpr
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Formulation

 Step 5. Identification of Constraints

3) Z-axis buckling (by P. & P:)
P: l ' P1
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Formulation

 Step 5. Identification of Constraints

4) Maximum bending stress (by P:)
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Formulation

 Step 5. Identification of Constraints

5) Maximum Shear stress (by P:)
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Formulation

 Step 5. Identification of Constraints

6) Geometric Shape
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Graphical optimization

 Constraints

1)X-axis buckling
2)Y-axis buckling
3)Z-axis buckling

4)Max bending stress

5)Max shear stress ‘ Active constraints

6)Geometric shape —
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Graphical optimization

* Active constraints

G1 : Max bending stress
b > 0.0000926+/2258h +180 —0.00041

G2 : Geometric shape

p<
5

F : Area minimize

b =158h —158\/h2 +0.035h—-127 A+0.0052 +0.027
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Graphical optimization

—stress

——area

——g2(h>5w)
—Pcr/Shear
—Pcr/thermal stress
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——Pcr/normal weight
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Optimized solution

b=17.6 mm h=88 mm
A= 5635.7 mm?2 (<7750 mm?)




Simulation

 Simulation by solidworks
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