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ABSTRACT : In this study the structural design of conveyor frame was carried out for the high efficiency gantry crane which can improve
the productivity of the container transportation job by reducing cycle time. When the gantry crane was operated, the conveyor frane was
deflected largely by its deadload and the total weight of containers placed on it. Therefore thicknesses of conveyor frame to miniriize its
deadload were designed by the size optimization using ANSYS program as the bending stress and the deflection of frame due to this
simulation satisfied their required values.
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Fig. 1 A drawing of TTES gantry crane

(%'ﬂ) o ———

9l A4 71E Ao &5 e AT FIT 2zt
A9 #2leg) Ato)E 72 A2 EE U (portal beam) 4
Fol €A Heg 25 2 FAAHeR A EA4E FEol
o, ZeolWE Atz olFste delulolE Al2dl °“1
shte] AeolurE o]l FAZIAl Hug sFE A BA ¢

so zefy Hulole] AA)e] A9 delulelEHE B ol4d
Aol AN ERdel §AAA AL o5 o =
deizh A A Sw Aulolo] Zadel Hol aris) Aol

Uzt Salel AR mekA elold 149 F3E 40tonf2

& w o 160tonfe] F-& stEo] Zulo)o] Yol 25

sez AN Zddel FYH Aol Be we 1t

Be3 Aoz gedch weby E AjeMe fddez A

olZolzl 1EE NWEF Al Awlolo} T Yol o
A

st PzAMS AFoRM R P Y G4 A7
51, 7 ZeQ) Tl BE AFARAAZ FAFoRA 7
& HHBAE BYne B



8 9 71steld YAE vetda o F4Re] AxEA

28 z ZEEo g 7l we uf

A(box)8Ate] W& a8 ¥ ¥ Hl(lower portal beam)olt). 73w

o]0} =] BAlol 4709) ZAdH oY HA7} HFsteE S

F¥¥ Alo]Z 25m 7HE o 7R EarE Aol 165me 5719
H 2

3
T AES 12709 424G Tadol BAslo] Yok sy TH
wel A9t 18m(F)xL0m(EeDs FF0IF Hael o
Z3} &% 42 Alolg Adeck
a1 Awolo} ZeYe) I8y 3
AgEE 33 A9 ARG =
gdol 287 ol Fig3el 258 %
A Aeg 2 dpelAis dulolo] Zelge) FRRARUE ¢
%% 71ZoR ¥ A WAEAZ A4 fRLsHANS

s

== ok
o
o
Y
Ho
=2
oM
ofk
o
i)

g 84y 7 AYd 6709 AfH(ux, uy, uz, rotz, roty,
rotz) & 7FA = 483 dakoln, F 80456702 848133174
o AM)EA FEeiAndL FA AT

Table 12 #4of AL23¥ g9 7|A1H EAx]o}rt.

Table 1 Mechanical properties of SM490Y

. Elastic , Yield Tensile
Maeerial | \gites | DY | Swength | Swengh
SM490Y 210 GPa | 7800 kgf/m’ | 365 MPa | 490 MPa
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Fig. 5 Boundary conditions of conveyor frame
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Fig. 6 Design parameters of conveyor frame

Table 2 Max. bending stress and vertical displacement of
conveyor frame with respect to the frame thickness

Thickness 4mm 6mm 8mm 10mm 12mm
Max. bending 199.1MPa | 113.2Mpa | 80.9MPa | 65.3MPa | 56.8MPa
Max. vertical
disp ¢ 493mm | 303mm | 23.lmm | 19.7mm | 17.9mm
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Table 3 Max. bending stress and vertical displacement of conveyor frame according to the variation of a frame height( X

(a) Max. bending stress (MPa)
Separate distance = Omm

Separate distance = 50mm

Division 4mm 6mm 8mm 10mm 12mm 4mm 6mm 8mm 10mm 12mm
1000mm 199.1 113.2 809 65.3 56.8 131.1 739 528 42.8 373
1200mm 150.5 86.7 62.9 516 454 112.6 65.9 488 40.7 36.3
1400mm 1180 68.9 50.8 422 375 88.0 524 395 334 30.1
1600mm 94.9 56.5 42.2 355 318 709 43.0 329 282 257
1800mm 78.8 474 359 305 276 58.7 36.2 28.1 244 224
2000mm 66.4 40.5 311 26.7 243 495 311 24.5 21.5 199
(b) Max. vertical displacement (mm)
Separate distance = Omm Separate distance = 50mm
Division 4mm 6mm 8mm 10mm 12mm 4mm 6mm 8mm 10mm 12mr
1000mm 493 303 23.1 19.7 17.9 357 224 176 154 14.3
1200mm 32.1 20.1 15.7 137 12.6 25.8 16.8 13.6 122 11.6
1400mm 223 143 11.4 10.1 95 18.0 12.1 100 92 88
1600mm 163 10.7 87 7.8 74 132 9.1 17 72 70
1800mm 124 83 6.9 6.3 6.1 102 72 6.2 59 58
2000mm 9.8 6.7 5.6 52 5.1 8.1 59 52 5.0 50
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Table 4 Size optimization result of each conveyor frame model

Design Variable Basic Model Separate Model
KXoy 1787.7mm 1781.5mm
X, 4.21mm 4.63mm
X 4.00mm 4.61mm
Xy 4.05mm 4.53mm
K 4.00mm 4.51lmm
X 4.05mm 4.49mm
X 4.00mm 4.48mm
A 4.00mm 4.00mm
X, 4.08mm 4.03mm
Xy 4.05mm 4.03mm
Xy 6.04mm 4.00mm
Ay 11.14mm 4.01mm
D o 4.27mm
Xig 593mm
State Variable
Max. Bending Stwess 48.29MPa 43.09MPa
Max. Vertical Disp. 8.25mm 8.25mm
Volume 2.68m’ 2.80m’
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