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Study of hook structure based on finite element method

Wei Tieping, Zeng Shoujin, Lian Guofu

(College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; The swinging angle of a steel cable is a key factor affecting the strength of hook structure.

The brittle sections of the hook structure and the law of the swinging angle affecting the strength of

the hook structure were revealed with ANSYS software. The results indicate that the sections of A—

A, B-B and C-C are the brittle sections. The tensile stress of the sections of A—A and C-C changes

very little, but rises markedly in the section of B=B with the increase of the swing angle. The results

can serve as a theoretical basis for the strength design of crane hook structure.
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Fig.1 The dimension of hook structure( unit: mm)
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Fig.2 The finite element model of hook structure
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Fig.3 The stress cloud diagram of hook structure

under different swinging angles
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Fig.4 The effect of the concentrative stress on the

sections of hook structure
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Fig.5 The influence of lifting weight on the

sections of hook structure

B 4.5 Al

1) 4 Box,C-C BIAAZ B H T MY
G Ve, REMTIEIKFE T F X C-C B
NG R, P 2 A A B K I E AR &
Z N RAIE AR,

2)E 4 SR, YN RIENAE ol EER,
A —A R Ak F KN B LT KA AR 5 44
KA o R BT, 1AL A F5c KR T (3% T3 K
M S(a) /T, a= 0B, BIRH T 63T A-A #
T P2 A AT 25 i R T M B R A fA N IE AR
Z KT ST F R A=A BRI 7 A 0 A2
WN; M, M, F0 M, S A-A B A2 32
THEIEKR ; Mo ERS, KF53 1 F X A-A #



553 3]

HEOT, % SETAT RTINS Lk 237

T 7 A M2 iR ) M T M, R M, AR
i A-A BIZ BN IEBN, B F 5 A-A #
T AIREES S, BN, P By s o IR K, R A-
A BRI N AR RN

3) Bl 4 &R, B-B kb 1 5 ) B SRR
Aot KM, Hagm 2%, & 5(a) il A, #%
M B-B FEZE|ME G B, KR L3
3l R B R 32 B0 E O G AR, i A R
Ko Fo B 5(b) BoR, Yok IEER, K5
J1 FAS g E 2B B, JBAR, D ARy HL N
T E G SKFo05 F S, /=42 W K
NJIMA, BEEEMal3g K, Ko F 3R, D
WbZ BN N IEBEZ 3K, Mol TR, =AY
K51 F SR E 2B 8 E, IBIR, 51E
B-B #Ifi D &bz 2 RN Ty, 3T 5 6 7P AR )

B, NI D AR 7 A R T N , BE A ot Y
R RIS R, D Ak 32 31 (9 537 1 7 {8 B =2

INo KA 11 F 5 B-B #8HE RS RO, 7R A 1 B

S

NS AL, A I oK F- 53 g 032 48 TR 3 5 )
(oS

3 it

D) ANETHCT, 4645 14 T 5] (14 f 6 45 18 Ay
A-A B-B fl C-C, MPNRED), KT w2
FEAEREINAY F1 o R, KSR Ay 1ok
WA E A R E

2) K5 F1450E B-B AT A-A R 7 A B
B, A—A FI B-B #R AL R F1 8 4 7=
4 7 55 BRI 7 A A I (B R B, 424
AERT , A—A IR ) FEAS AN 32 52 ) 5 45 Ay
SHIEAERT , A-A BN S EZEE R, X B-
B AR , B 15 A 18, LR N g SR R s 1 HL
K,

3) WEME AL A AT 25 B, 40P TARIRES T
(1) P AL 25 AL 5 FEE AT SR FEAR . PRI, A T e i o 2
SRIGFLRE I, st T ek — 21k,

[1] Nishioka T, Lee H, Won Y, et al. Strength evaluation of marine crane hooks by static-load and fatigue experiments|[J].

Ocean Engineering, 2010,45( Special ) ; 1027-1032.

[2] Muromaki T, Hanahara K, Nishimura T, et al. Multi-objective shape design of crane-hook taking account of practical re-

quirement [ C ]//Proceedings of the 2nd International Symposium on Computational Mechanics and the 12th International

Conference on the Enhancement and Promotion of Computational Methods in Engineering and Science. Hong Kong-Macau
China. Nov.30- Dec.3,2009. Washington D C;AIP Publishing,2010,1233(1) :632-637.
[3] Torres Y, Gallardo ] M, Dominguez J. Brittle fracture of a crane hook [ J]. Engineering Failure Analysis,2010,17(1):

38-47.

[4] Shaban M, Mohamed M I, Abuelezz A E, et al. Determination of stress distribution in crane hook by caustic[ J]. Stress,

2013,2(5) :369-370.
[5
[6

r8
(9

PRI T 4 5T ANSYS BRENLD G BRI J].2
AR 2RI AR T, 2 3L T ANSYS RGER EAL M AL 1] MU S5 |, 2012(4) :37-38.

] R AL, DR A AL R B AR ON T AR S T SE M REUE T[] HLBBET S S, 2014(6) :167-170.
] EIRIR, SRIEA . FE T SolidWorks i FLHL IR 44 YA FROC/MT [ 1] AU TR 5 A 1k, 2016(1) :44-45.

[ 7] Easterling K. Introduction to the Physical Metallurgy of Welding[ M ]. Berlin;Elsevier,2013.
]
]

B IR AR 2011 (2) 44-46.

(RERE: KE)



