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Finite Element Modeling and Strength Analysis of
Anti-rust Bolts in Helicopter

Han Guanlin, Li Chenghu, Sun Yifang
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: A finite element model of the anti-rust bolts with oil reservoir and helical groove is developed and its
strength is analyzed by Patran/Marc to obtain its stress distribution and bearing capacity. In the strength analy-
sis, a reduction calculation method of the rust bolts is proposed. Results show that the errors of the progressive
failure analysis and the maximum stress criterion are smaller than that of the non-progressive failure analysis,
and the results of reduction calculation are similar to the original results. The reliability of the reduction calcula-
tion method is verified which simplifies the rust bolt strength analysis in engineering application.
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Fig. 1 Geometry model of the bolt with oil

reservoir and helical groove
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Fig.2 Outer cylinder of the bolt
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Fig. 3 Inner cylinder of the bolt
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Fig.4 Helical entity built in Patran

AR A&7 EETE Patran W A1 R A B
MR =GR R, R BTR O . O R AR 5
J2 B AE LA B2 20 43 1 R 45 4 B3 K BE DN 10. 0
mm; QiFd B —FH KL EARRERSRME
LL,0E 5 B (S5 A W, B P — A



132 METEAR

®8H

) EBKRERINMFLE 1.2 FSMIF LR 1.2,
AR EELR A B R RS R LR O B &
K.NMIFELIMANIR 2 ERME 1, FEA
AT 2, 0 6 Braa; @i 1 AT 2 4R
e S 4 s © SR A R AR I O B AR AR LR 43 Y BB
BESE M. R I 4B e S5 A FT DA RE AT B S AR
R ERAE REB K 7 BT

EOIIS 22 A

,l /
PR 2
A2
P 3 £¢2

\

Sh 5 282

BS5 FRMER
Fig.5 Guiding line and baseline

2

6 iRnethmE
Fig. 6 Helical surface

WLt
N,
A
L

NN
NN

B 7 SRBESKIRE R FROT P

Fig. 7 Finite element mesh of helical entity
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Fig.8 Finite element model of the bolt
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Fig.9 Restrict area of the bolt
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Fig. 10 Partial restraints of the bolt
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Fig. 11 Load-displacement curves of the loading node
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Fig. 13 Stress distribution of the bolt when the

load is maximum
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