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Weight: 60 Bdkgm
Arec 7726mmm
Perimeter S5 4nm

Centraict X 0.0000rm
¥: 77.686nm
Moments of inertia X 77305742 325mm 4
¥ 5104188 4455 4
Principd moments and XY drections coout centroid
I: 5104188 4455 dong (0.0000 1 .0000)
J: 308776554267 dong (-1.0000 0.0000)
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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 | 12*10-°*m/m’c
Area 7750 mm?
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Formulation

 Step 3. Identification/Definition of Design Variables

| 40mm
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Formulation

 Step 4. Identification of a Criterion to be optimized

Area minimize

~N

A =0.0938b* +0.0087b + bh + 0.5bx + 0.0668
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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
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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
_ g Pt

e P X ) |y
Pcr:Pt 1+C—SSGC Pt L [where €= 2 r :X]
El, 2 t
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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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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

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




Conjugate gradient method

_ 0.035

X (m) 0.02 003
h (m) 0.09 0.025
b (m) 0.02 0.02
area (m?) | 0.00678 0015 area
0.01 —
_ 0.005
X (m) 0.00927 O b
h (m) 0.02068 13 5 7 911131517 19 21 23 25

b (M) 0.09338
area (m2) | 0.006495

Iteration : 25
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Optimized by fmincon

Current Function Yalue: 0.0053703

w10°
T

X (m) 0.01241 *
h (m) 0.088 HT
b (M) 0.017 2ol
area (m?) | 0.005636 :
E 55
X (M) 0 541 \
h (m) 0.089 N .
0 0a 1 1.4 2 2.4 35
b (m) 0018 lteration
area (m?) | 0.00537 Iteration : 4
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Optimized by Pattern search

X (m)

0.1

h (m)

0.1

b (m)

0.1

area (m?)

0.0228

X (m)

0

h (m)

0.09

b (M)

0.018

area (m?)

0.00539

Iteration : 3
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Optimized by G.A
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Result

X (m) 0.01241

h (m) 0.088

b (M) 0.017
area (m?2) 0.005636

X (m) 0.00927
h (m) 0.02068
b (M) 0.09338
area (m?2) 0.006495

x (m) x (m) x (m)

h (m) 0.089 h (m) 0.089 h (m) 0.09

b (m) 0.018 b (m) 0.018 b (m) 0.018
area (m?) 0.00537 area (m?) 0.00537 area (m?2) 0.00539
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Comments
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