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Stress Analysis of Bolt-Flange Connection Structure on Aeroengine Casing
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[ABSTRACT] The bolt-flange connection structure
is mostly used in aeroengine casing connection model. In
order to accurately simulate the influence of bolt-flange
connection structure of the aeroengine casing, finite ele-
ment software ANSYS Workbench is applied,and pre-
tightened force model in the finite element software is
applied to simulate bolt with pre-tightened forces. By se-
lecting a set of different size of pre-tightened forces to be
calculated, the relative curve between pre-tightened forces
and the equivalent stress and stress intensity in the bolt-
flange connection structure are obtained. The influences of
installation edge thickness, installation height of edge and
bolt radial positions to the stresses of bolt-flange connec-
tion structure are obtained using finite element calculation.
Conclusions of this paper provide a reference basis for cas-
ing bolt connection structure design.
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Fig.1 Calculation model
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Fig.2 Simplified finite element model of casing
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Fig.5 Equivalent stress nephogram of casing
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Fig.6 Stress intensity nephogram of casing

TR B 5 K 6 23 o ARV ) 2 BRI g 5
JER B, T8I 5B AT LA R B R A AL ) Al R g
SR ARSI, ZF5UUW ST Equivalent Stress f&—7Ff
et T RN , VS5O0 Ty, B AR BB g 2 5 DU 5 B B

i+%:éx\itﬂg\/% [(0'1 - 0’2)2 + (0, — 0’3)2 + (05 — 0'1)2] »/D\

ST/ IN TR T IR B gl T i A 58 B K 5 g
5 B Stress Intensity J2 FH 2 =58 BB AR 2 (%) 4 51 7,
HAG RS — W =5 =0 o, — o, AN T
SER I PR AR T DA R B SR TR AR A T L
2,

R2 B, RIDERNS . MIERERKE

e KAE /MPa 297.43 327.39 345.09 398.08

BRFEBR T A2 2 A 1A AH 1 S 2 202 1A, i
7. 8 B, W3 B R B S5EARNE ) AR R ) 3 5 B L
BRAE SRR 52 ) — M, iy A A2 43— MR 3 255 A Ao
B, X T RN 52 SRS A4 T R A Y
I o A AN I 5 fAR IR AR S A 25 TR

0.010057 Min

L
0.000 10.000 {mrn) I—- X
[ S

5.000

E7 ¢ R REHNAVE
Fig.7 location of the maximum equivalent stress on bolt
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Fig.8 Location of the maximum stress intensity on bolt
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Fig.9 Installation edge bolt coupling structure maximum stress
trend along with change of pre-tightened force
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Fig.10 Installation edge bolt coupling structure maximum stress
trend along with change of radius
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Fig.11 Installation edge bolt coupling structure maximum stress
trend along with change of installation edge thickness
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Fig.12 Installation edge bolt coupling structure maximum stress
trend along with change of bolt location
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