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Evaluation of Structural Stability of JIB Crane for a Feed Vessel
According to the Luffing Angle
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Abstract : It expects demand of ships which equipped with JIB crane growth to continue. However, demand of JIB
crane is increased, domestic shipment company imitated the design of Europe and Japan. And we need to develop
the functional system of the JIB crane and modemize it. We need to find the optimum luffing angle for saving
energy when JIB crane works. This study analyzed buckling load of JIB and reaction force of support point and
stress of JIB according to the luffing angle through finite element analysis when JIB crane loads 40 ton weight.
And this study considered the safety factor 1.8 of material. Every design condition was KS A1627 standard. This

study used ANSYS 10.0.
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Table 2 Forces applied to JIB with respect to the
luffing angle
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Fig. 1 Free body diagram of JIB

Table 1 Tension of wirerope with respect to luffing

angle
Luffing angle Tension(kN}
0 917.06
10 863.12
20 807.38
30 751.33
40 696.81
50 646.05
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70 566.89
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Fig. 2 Axial forces and buckling loads of JIB
according to the Iuffing angle
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Fig. 3 Section of the JIB for Structure Analysis
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Table 3 Mechanical properties of POSTEN60

Ttem List Values

Yield strength 451 MPa

Density 7.81x10° kg / mm’
Elastic modulus 210GPa
Poisson ratio 0.3

" ELEMENTS

Fig. 4 Meshed Shape of the JIB for Structure

Analysis
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Fig. 5 Loads and boundary condition of the JIB for
Structure Analysis
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Table 5 Stress and Reaction Force of the JIB

Luffing angle Stress(MPa) | Reaction Force(kN)
0 208.649 512.48
10 205.010 508.36
20 205.259 504.13
30 208.275 499.90
40 198.807 495.83
50 200.242 492.08
60 203.101 488.87
70 220.982 486.43
80 255561 | 48497
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Fig. 6 Von-Mises stress distribution of the JIB
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Fig. 7 Reaction force distribution of the JIB
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