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’I Background

» Used in many places
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small overhead crane (0.5t) Small to large factory overhead cranes Overhead Container crane
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» Safety, production standards

1. Securing the fundamental safety of cranes
Use of steel or equivalent or higher material specified in the Korean Industrial Standards
Allowable tensile, compressive, shear, bearing stresses must not be exceeded

Has many type of loads

Wall buckling of significant deformation must not occur, so stiffness must be maintained
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Maximum Deflection limit must not be exceeded

> Objective (2HHY, ZH )
v Keep the standards of Korean Industrial standards

v Volume optimization
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» End truck assembly (10 ton)
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Table 1 Mechanical properties of 58400, Rail 37A

Material Rail 37A
Item list 35400 (37 kg/m)
Yield Strength(MPa) | 245(t<16) | 760 — 790
Density(kg/m’} 7,959 8,010
Elastic Modulus(GPa) 204.08 210.2
Poisson's Ratio 0.3 0.3
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» Modeling

» Using Inventor (Autodesk 3d cad program)
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» Design domain
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Linear static analysis

Mesh size Mesh type

» boundary conditions » Meshing

» Loading conditions

20 3D tetras

Name | PIN] | P'IN] | w[N/mm|| g¢[N/mm’ For vertical loads:  f(z) = cos[ (zo—|z|J
RumaxDyn | 64 000 | 32 000 3200 80 d

K, 1500 750 75 1,88 For horizontal loads: f(Y)= 005[77 e —|y|J
Fi1 18 800 9400 23 5 d

Accordlng to DIN 4132, DIN 15018

Vertical load Horizontal load Lateral load Boundary condition
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Table 1 Mechanical properties of $S400, Rail 37A CC:DL Computational
Dos]
. » n Material $S400 Rail 37A L:lflgn
Linear static analysis s oT g
Yield Strength(MPa) | 245(t<16) | 760 ~ 790 .
De nsily(kg/m’) 7,959 8,010 Table 7 Allowable eondition
Elastic Modulus(GPa)| 204.08 2102 Allowable_condition Value
. Poisson's Ratio 0.3 0.3 Allowable Stress( 6,,< ,/5) 163.3 MPaI
» Vertical load oFg s=15 '

E-+00

Max Von-mises stress : 67.15Mpa < 163.30Mpa  Max displacement : 1.147mm < 2.950mm

— 0.000E-+I0

Max Von-mises stress : 0.69Mpa < 163.30Mpa Max displacement : 0.005mm < 2.95mm

> Lateral load

E+I0
E-05

v
--------------------- Lateral load

-
-
-

Max Von-mises stress : 73.70Mpa < 163.30Mpa  Max displacement : 0.56mm < 2.95mm
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Topology optimization

> Vertical load

. . . . = Convergence history for <volume minimization const_disp and stress Last ferm» *
> VOI u m e m I n I m |Zat| O n Iteration=55 valuesD 347505
- BN 3 Bl 243 :
- AAHe 92 WY EE \ _________________________________________________________________
. P& XA 8% <1633Mpa N 3070
o = =N
HO| < Z0]|°] 1/800 | — ;
e ‘Hm ' = Max Von-mises stress : 129.80Mpa < 163.30Mpa Max displacement : 2.075mm < 2.950mm

» Horizontal load

Max Von-mises stress : 0.697Mpa < 163.30Mpa  Max displacement : 0.011mm < 2.950mm

> Lateral load

Max Von-mises stress : 161.30Mpa < 163.30Mpa

Max displacement : 1.769mm < 2.950mm
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Analysis
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» Contour Plot of Element Stresses (vonMises)
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- 4.730E+D1
l— 3547 E+HN

— Z.3B5E+1
— 1.182E+]1

3D tetras Max Von-mises stress : 106.40Mpa < 163.30Mpa — 2.131E-13

Mesh type

» Contour Plot of Displacement
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— 4.749E-01
g 4.222E-0

3.654E-01
[ 3. 16EE-01
2.639E-01
7 211 EM
.— 1.583E-01
— 1.055E-M1

— 5. 277E-02

. — 0.000E-+ID
Max displacement : 0.475mm < 2.950mm
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Comparison with Reference

> =3 H[Q (B 2=t Z[Ofo H|S6HA =S FO5tAS M Zutgt vl wdta{gh
28 (=252) vareralPopery | ssi0 | sass
A H A A S A} O A SIAF O
H7A a8y B2 24 3d 2R Yield Stress 245Mpa 355Mpa
Mot Volume X[ A3} Compliance %| 23}
Young’s modulus 204.08Gpa 200Gpa
FHE 8392 ==
Poisson’s ratio 0.3 0.3
Boundary & Loading 6Page & & 6Page =<
22 SS400 S355 Density 7959(kg/m?) 7850(kg/m?)

Isometric view
(top)

Reference’s initial shape My project’s initial shape

Isometric view
(bottom)

Side view (Von Mises)

Side view

Max Von-mises stress : 333.90Mpa < 335Mpa

Max Von-mises stress : 332.54Mpa < 335Mpa
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