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Fig.1 Dimensions of hook preliminary design
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Fig.2 Contact pressure distribution

AR 0 0 RS, 7 B 1 B o, S S
TR (ST I ) — e 30° 27, B
SR S VA 40°. [, B 03 B R ok B A
1000 t, FLARLLHH A fi gy d0°nf, F = 20098

cos(%)
A 2 L T T F N it A8 Hakh T 20
BRI T .

R AR B 3 FFR, AR T L
SRILI T , B 070 T o H e Z e
B, 5 AN Z BAWERS [ A, HoA
B RS . A T A R BT T
BA-RITEAL |-, th T 7 64 RS 10, 78X B
L HEAIREBR L, LA R R R T

B3 ®EHLHRSH

Fig.3 Load constraint maps
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Fig.4 Geometric meaning of reliable indicator
in standard normal variable space
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Fig.5 Hook effect of contour plots
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Table 2 Linear correlation coefficients between input and output variables
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Assessment of strength reliability for crane double hook based
on finite element analysis

SHU An-qging', XIAO Pu', DING Ke-qin®, QIAO Song®, WEI Hua-zhong'
( Mechanical and Electrical Engineering College, Wuhan Institute of Techonology , Wuthan 430205, China;
Special Equipment Testing Research Institute of China,Beijing 100013, China)

Abstract: To prevent accidents in the lifting operation because of the insufficient strength of the hook, we used
finite element method to simulate the real behavior characteristics of practical problems , and realize the analysis
of strength reliability of dangerous zone of hook in the limit condition by using parameter design language.
Meanwhile, we confirmed the sensitive factors and provided the result of reliability analysis. , According to the
hook’ s maximum load condition, a static stress analysis was made and the dangerous zone and maximum stress
value was confirmed by using the universal finite element analysis software. Then according to the siress —
strength interference theory, the limit state function was established and the probability analysis file was
generated by using the probability analysis system module provided by the software. The Monte Carlo method
and Latin sampling method were employed to conduct the reliability analysis of hook in this paper. The results
show that the degree of reliability of hook is 94.1% when the degree of confidence is 95% ,and the degree of
reliability is acceptable.

Key words: crane; hook; finite element; reliability analysis; Monte Carlo method
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