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A Study for Rationalization of Lifting Lug Design of Ship Block
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Abstract

A basic study on the lifting lug design has performed through the rational and

systematic process. In order to evaluate the proper design-load distribution around lug eye

investigation of contact force between lifting lug and shackle pin is performed using

non-linear parametric analysis idealized by gap element models.

Gap element modeling and nonlinear analysis procedures are illustrated and discussed

based on MSC/NASTRAN .

Some analysis and design guides are suggested through the consideration of several

important effects such as stress distribution pattern, circumferential contact force

distribution along the lug eye face, loading share rate between lug main plate and doubler,

effect of loading direction, relation between applied force and deflection and size effect of

shackle pin radius. Additionally optimum design studies are performed and general trends

according to the vanation of design parameters are suggested.
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Table 2.1 Number of Elements and nodes of lifting

lug
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o7 R RS [ A4 84
D-25 2931 1.848 1,089 981
D-35 4616 3,044 949 863
D-50 5,329 3584 1,092 863

Fig. 2.1 Lifting lug model for one of D-type models
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Table 2.2 Radial stiffness of D-35 type lifting
lug (unit: kgf/mm)

s 4 | B2 | 29 | W | 429
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Fig. 3.1 Gap Axial Force vs. Deflection
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40 16 0] 15 (101 5216 82 |679]626| 2125
Bl 16 10 12 [ 101} 4194 | 829 [ 679|626 2134
60 17 11 1 104 3867 | 881 | 708]771| 2361
70 17 1| 0&% | 104] 332 | 878 { 7|77l 1R
8 17 11 {075 |104] 2015 | 88 [ 708771 Z?.Gﬂ
PO 18 12 ] 065 | 107| 2842 914 [ 739] 93 B3
00| 18 121 06 |{107] 2561 939 | 7391 93 % ;
o] 18 121 035 | 107 2331 948 | 739| 93 2617
120f 118 121 05 [ 107] 2139 | 942 | 739 93 %.1
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Fig. 6.1 Parametric study of lug design accord-
ing to the change of lug length
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