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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 work by reducing cycle time. When the gantry crane was operated, the conveyor frame
was deflected largely by its deadload and the total weight of containers placed on it. Therefore thicknesses of conveyor frame to minimize
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
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Fig. 2 Working process of TTES gantry crane
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Fig. 3 Geometrical model of conveyor frame for TTES

gantry crane
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Table 5 Size optimization result of each conveyor frame

model
Design Variable Basic Model Separate Model
X 1787.7mm 1781.5mm
Xnu 4.21mm 4.63mm
X 4.00mm 4.61mm
Xu 4.05mm 4.53mm
Xn 4.00mm 451mm
X 4,05mm 4.49mm
X 4.00mm 4.48mm
Xy 4.00mm 4.00mm
Xy 4.08mm 4.03mm
X 4.056mm 4.03mm
Xu 6.04mm 4.00mm
X 11.14mm 4.01lmm
Xy 4.27mm
Xy 5.93mm
State Variable
Max. Bending Stress 48 .29MPa 43.09MPa
Max. Vertical Disp. 8.256mm 8.25mm
Volume 2.68m’” 2.80m’
AW o] Aoz 47 72~80%, 66~T1% 71 ZAFH AT
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e Azutel 29 EejAlA Lojxl Aol vls 2
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Table 4 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 6ram 8mm 10mm 12mm 4mm 6mm 8mm 10mm 12mm
1000mm 199.1 1132 80.9 65.3 56.8 1311 739 52.8 428 373
1200mm 1505 8.7 62.9 516 454 112.6 65.9 488 40.7 36.3
1400mm 1180 689 50.8 422 375 83.0 52.4 395 334 30.1

1600mm 949 5.5 422 355 318 709 430 329 282 257
1800mm 788 474 359 305 276 58.7 36.2 2.1 24.4 22.4

2000mm 66.4 405 311 26.7 24.3 495 311 245 215 19.9

(b) Max. vertical displacement (mm)

Separate distance = Omm Separate distance = H0mm

Division 4mm 6mm 8mm 10mm 12mm dmm 6mm 8mm 10mm 12mm
1000mm 49.3 303 23.1 19.7 179 357 224 176 154 143
1200mm 32.1 20.1 15.7 137 126 25.8 168 136 122 116

1400mm 223 14.3 114 10.1 95 180 12.1 10.0 92 338

1600mm 16.3 10.7 817 78 74 132 91 71 7.2 7.0

1800mm 124 83 6.9 6.3 6.1 10.2 72 6.2 59 58

2000mm 9.8 6.7 56 52 51 8.1 59 52 50 5.0
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