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Abstract : In this study, we performed a study on prevention of the escape hoist heavy objects on the basis of the case of a disaster occurring
during crane operations. A safety hook of the automatic fastening and coupling method by the conventional coupling method, the weight of the
outside conmsisting of a combination of a safety ring structure was designed and manufactured. The main mechanism three-dimensional detail design
and structural analysis confirmed the structure and stability of small strain than the allowable stress of the Safety Hook with X-jog through. Safety
factor was confirmed to represent the average 1.5 to 1.2 higher than the safety factor to be considered in the general design structure. Therefore,
Safety Hook and X-jog in the present study is to be operated upon structural stability is a structure attached to the hoist and crane are considered

sufficient.
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(a) Shapes of 3D modeling for Safety Hook
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Fig. 1. Shapes of 3D modeling for Safety Hook and X-jog. Yetd adoz FEd o3 AFs& ndsidch g
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Fig. 2. Flowchart of Structural Analysis.

(b) Standard Earth Gravity of X-jog

Fig. 3. Standard Earth Gravity of Safety Hook and X-jog.
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(b) Boundary Conditions of X-jog
Fig. 4. Boundary Conditions of Safety Hook and X-jog.

Table 3. Information of Finite Element

Type Datail Safety Hook X-jog
Element size 3.0 5.0
Element Nodes 375,770 752,787
Elements 206,718 325,072

Fig. 5. Finite element model of Safety Hook.
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Fig. 6. Finite element model of X-jog. Fig. 9. Magnitude Deformation of Safety Hook(Max. 0.49 mm).

Fig. 10. Magnitude Deformation of X-jog(Max. 0.27 mm).

Fig. 8. Load condition of X-jog.

03 TxaA Ha} Fig. 11. Equivalent Stress of Safety hook(Max. 63 Mpa).
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Fig. 12. Equivalent Stress of Safety hook fixed point.
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Fig. 13. Equivalent Stress of X-Jog(Max. 42 Mpa).
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Fig. 14. Minimum point of Safety Factor For Safety Hook
(Safety Factor-1.5).

Fig. 15. Minimum point of Safety Factor for X-jog
(Safety Factor-1.5).
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Fig. 17. Production of X-jog.
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Table 4. Information of Test-bed

Part Specification
Test F 20t Plate, SS400
est rame 2,400 mm * 2,200 mm * 1,000 mm
Sheave @358, FC20, 20Ton
Hydraulic Inner Diameter : @160, Stroke : 600 mm
Cylinders Load Diameter : 90 mm
% *
Hydraulic 758 mm SQ6Imn 450 mm, 120 Kg
Unit Hydraulic pump : 8.3 cc/rev,
Hydraulic oil tank : 12,800L
Field Applied Load of Safety | Applied Load of X-jog
testing 15Ton 3.75Ton
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