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Evaluation and Modification Strategy of Aero-Engine Rotor Bolted Connection Process

OUYANG Weijin, WU Zhaolin, ZHAO Bing
(Qinghai University, Xining 810016, China)

[ABSTRACT] In order to improve the preload control effect of rotor bolted connection of aero-engine, a torque method
for loading target torque based on test data is proposed. In this paper, combined with the characteristics of multiple
assembly and adjustment process of aero-engine bolts, the assembly process difference conditions are set, and three
torque modification strategies are designed, and experimental research is carried out based on the flange connection disc
simulation parts built. The dispersion of the bolt preload obtained under various loading strategies and the deviation from
the target preload were analyzed and evaluated, and the improvement effect of various torque modification strategies on the
rotor bolt preload control ability under different process conditions was given. It is recommended that for the bolt tightening
requirements of aero-engine rotor, the difference in lubrication conditions and tightening times should be considered to
improve the target preload, and the target torque correction strategy related to the change of self-locking torque and the
number of tightening times should be adopted to regularly calibrate the target torque and avoid no lubrication as much as
possible.
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Table 1 Experimental scheme

RS | IFSEE/ (remin') | EEFEAR B
1#~5# 8 15 A WA
6#~10# 8 15 Buanlibis
11#~15# 8 15 S
164#~20# 8 15 Joi i
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Table 2 Average value and variance of bolt pretension by current loading methods

51K 521K 3 %4 %5
Rzt
SEHEAN | FEAN? | EWEAN | /AN OEHEAN | FEAN? | CEMIMEAN | AN | ESE/AN | /AN
Bvanichics 40.26 2.71 49.73 6.54 53.63 6.62 56.5 471 55.14 451
S B 37.65 3.96 41.80 6.75 39.90 9.63 40.73 8.91 41.34 4.60
AL Y A 25.62 3.28 22.33 5.90 21.45 4.79 21.60 1.89 22.35 3.20
ToIE 30.60 6.09 24.22 18.19 19.72 18.15 18.31 22.61 16.65 19.39

20234655665 55 2210] - Bt BlEHEA 109



,—‘? N »
Hl:jl‘lex RESEARCH

YR BB AR U B B O7 22 038 3 R . B IE
SR — XoF RS T ) Y B U A — s VB IEAE T, th
3 Al BRIV ) R UL BCEA T A R R (H
EIERCR AR . 2 30 kN HARHUE 1 A 4 LbALTE
FE I G TR R SRR AS Ba , JUHAEUE

BRBERAE T AU BN RSO , 384 BN AR E 19
STy, A T A 2L -5 DG P L ) i S R R R A F
BOTEAP TR, B2, BIERm— AT 1E 58 i X
IR RS T AT IELE . 181 7 Dy 3 B IE s i
SRR AR TUE Aot Horh B 1E SR — A D £

x3 BERB—FISBRBRENTEHERSE

Table 3 Average value and variance of bolt pretension by the correction method 1

i G B2
SEEHAN | AN | FHEAN | 52N
B anllibis 29.73 2.15 37.58 1.65
A M 27.49 2.92 31.23 5.11
A1 R A 18.79 1.88 17.35 3.9
JeiE 23.64 533 18.65 10.64
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Table 4 Average value and variance of bolt pretension by the correction method 2

SEIIEAN | )7 25/kN?

3K 55K

SEIEAN | )7 22/KN?

54
SEIIEKN | 7 25/kN?

40.52 3.57 42.25 2.26 40.45 1.60
32.05 7.48 32.59 6.56 32.30 2.56
23.80 5.87 24.21 2.68 25.06 4.45
19.28 17.42 17.96 21.77 16.30 18.94
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Table 5 Average value and variance of bolt pretension by the correction method 3

3w LR/ ERRN

FIIEAN | AN | EBEAN | AN FIEAN | FEAN? | EEAN | FEANT | EBE/AN | 5 2E/KN?

— %1 2|
SEIEAN | HE/ANT | FEEKN | AN

Feor i 29.73 2.15 37.58 1.65
AT M R 29.56 3.08 33.33 5.17
A W A 29.13 430 24.79 7.43
TeiEE 29.99 6.06 23.80 17.55

i GRS Gl
FeoriE 30.74 2.16 28.67 1.33
S I 31.81 3.22 34.33 5.42
AL i WA 31.36 2.78 34.27 6.99
JeiiEiE 28.38 5.70 24.84 19.07

30.50 2.61 30.29 1.21 31.14 0.83
34.72 8.17 33.68 6.87 32.79 1.50
34.28 8.32 34.34 7.88 3431 5.30
22.79 24.57 22.34 25.56 21.81 21.92
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