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Fig.1 Bolted rabbet joint structure of
high pressure turbine
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Table 2 Comparison of pre-tightening force Table 3 Random value of bolt pre-tightening force
error of different methods |
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[P 7 249 SR I AE U R A AP B 1
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Fig.7 Variation of Von Mises equivalent
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Fig.8 Axial displacement nephogram of the
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Table 4 Calculated value of axial stiffness

K S B /% | AR / (KN-mm™)
0 694.4
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Fig.10 Relation curve of component axial

stiffness and the dispersion of
pre-tightening force
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Fig.11 Application of radial load
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Table 5 Calculated value of radial stiffness
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Fig.12 Variation of component radial
stiffness with the pre-tightening force
dispersion increased
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Table 6 Calculated value of torsional
stiffness
S NI EE TG /
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0 320.4

5 315.2

15 310.5

25 276.6

50 273.5
~ 330
o 320+ -\.
P I0) .
Z 300}
@ 290 +
= L
& 280 -
E 270}

=50 5 101520 2530 35404550
TS 753 WU 1%
E13 AEMEHNDHELETH
HEN ETH

Fig.13 Variation of component torsional
stiffness with the pre-tightening force
dispersion increased
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Finite Element Analysis of Bolted Rabbet Joint Structure Under
Dispersed Pre-Tightening Force

CHEN Feiyu, LI Xiaoqiang, DONG Hongrui, PING Yu, LI Dongsheng
(School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)

[ABSTRACT]

Bolted rabbet joint structure is commonly used in aero-engine, and bolt pre-tightening force is usually dis-

persed after assembled under the current process technology, which can aggravate the unsteadiness of mechanical proper-
ties. This paper analyzes the Von Mises equivalent stress of the joint interface and stiffness of the bolted rabbet joint struc-
ture with FEA software ANSYS Workbench. Five levels of bolt pre-tightening force dispersion were set up by engineering
experience, then a group of pre-tightening forces were randomly generated for each of the dispersion level to simulate the
pre-tightening force in engineering condition. The stress distribution of joint interface, the axial stiffness, the radial stiff-
ness and the torsional stiffness were calculated, and related mathematical relation curves were plotted. Finally, the influence
rules of bolt pre-tightening force dispersion on the bolted rabbet joint structure were summarized which can provide a theo-
retical reference for the control of bolt pre-tightening force dispersion.

Keywords: Aero-engine; Bolted connection; Pre-tightening force dispersion; FEA; Equivalent stress
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