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Design for Raising the Rate of Recovering use of Lifting Lug
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Ulsan Office, Lloyd's Register of Shipping”
Abstract
With the fast growth of shipbuiiding industry, in recent years several hundreds of
thousands of fifting lugs for a year have been used. This paper is aimed at maximizing the
recovering use of lifting lugs. In this study, we have evaluated the structural strength for
present and modified lifting lugs under in—plane and out-of—plane load conditions. For this
purpose, the equivalent stresses have been calculated by nonlinear elasto—plastic analysis
using the finite element program ABAQUS. At the same time, the contact conditions
between lifting lug and shackle pin are also considered.
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(d) modified HB-B30 fug
Fig. 2 Dimension of B-type lifting lug
model

(b) modified HB-A50 lug
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(c) modified HB-A30 iug
Fig. 1 Dimension of A-type lifting lug model

(b) present HB-B50 lug
Fig. 3 Finite element model for lifting lug

Fig. 4 Shackle pin model using the rigid
(b) modified HB-850 lug(l) surface
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Fig. 5 Strain hardening model for mild steel
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Fig. 6 Equivalent stress distribution for
present HB-A50 lifting lug under in-plane
load condition
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Table 1 Maximum Equivalent stress for
HB-A50, A30 lifting lug

r von-Mises Stress of Local Position
{kaf/omb)
L
Lug Tyoe Top of | End of | Upper g\;vr(ter
BKT BKT Hole
of Lug
Present
2635 1119
HB-AS0 Lug
Modified
2638 1579
HB-A50 Lug 5
Modified
1756 1119
HB-A30 Lug ]
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2635 kgflem?

t 1119 kgf/lem?

Fig. 7 Equivalent stress distribution for
present HB-A50 lifting lug

Fig. 8 Equivalent stress distribution for
modified HB-A50 lifting lug

1756 kgf/cm?

1119 kgflcm?

Fig. 9 Equivalent stress distribution for
modified HB—A30 lifting lug
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Table 2 Maximum Equivalent stress for
HB-B50, B30 lifting lug

von~Mises Stress oszocaI
Lug Type Top of Polsiir:iémo: ka? f\i\(/:;]d) of Main
BKT Lug Plate
PresenEUgB—BSO 1875 2529
Modifiﬁggl(-'i)B-%O 1858 2515
ModiﬁLel?g H?‘Bm 1871 2410
ModifieEUgHB—Bso 2340 o474
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1875 kgf/cm?
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5l

Fig. 10 Equivalent stress distribution for
present HB-B50 lifting lug

of

Fig. 11 Equivalent stress distribution for
modified HB8~-B50 lifting lug(l)

Fig. 12 Equivalent stress distribution for
modified HB-B50 lifting lug(ll)
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Fig.

13 Equivalent stress distribution for

modified HB-B30 lifting lug

JIEL cjng 8 JIESE A8 34
[

%
zos sERABd o Tz

Iﬂ% A1 EH= 2

=)
OtO
Qi
2 2
Iy
J o
1o
—U

kA

]
ﬂJI
@
38
[w]
o

280! JIE 2200 HIGhA jo* ZH0M
(o]

IS = PN B%EEPE g & &+ AUCL =

oIpEel e =

1.

E2 Otk 2Ch

MAtE H4 %N% fIst H&E 2IZE 2
= 219 2EE 0 s 2E =
HOM &S SclotX $e2Z otMaHD
£ 5+ AChL

HB-A20~HB-A40 2= TTES 2JH0IA
1E E/2H, HB-A10~HB-AR0 =
side force 5°DtAl= bracket$0l 2HGHA
Ct.

B-type cIZE 2{0= =X B 2 829
SERS 220 talse % B S0 7
A= JEICIACH, £5t 2Z0 JI0is=
AT DIOEE O BUHRN BREs
bracket2 2l0= d2=Z HASIACE

Oistx el =28 M40A XM45 2003 8¢

u 4

65

. SMIE 80mme! HB-B50, HB-B60 2=

& HEA SN RIEC SIE,
shackle pin XZ& Al SXIDt YMEE= Al
E E23otnX ZEol EHE  40mmoiiAd
30mm= EASGHY shackle pin M =
£ Z0I3HH S

ZEH, S~ 1993, Lug A&, HRE
S eI RA Dl BOA

OHds|, X014 1997, 2= = e
Lug 20 CHEH 2% i, UIStEAss] &)
st=lligl =24&, pp.375-381

S8, 1997, e =EE EUE 21 P
X2 £ EISE st ¢, S=2ol¥ZEy
=28, M3, H45, pp.249-261

28l 2001, ©ME 2100 X9 &H AlAE
e, Oistxssisl=2d, [ssd, M1s,
pp.86-98




