23 5 Vol.23 No.5
2008 5 Journal of Aerospace Power May 2008

: 1000- 8055(2008) 050932 07

B

# F B, W4
( , 210016)

i

7

4

¢ V235 A

A model based diagnosis method of unbal ance faults for
dual-spool system

HAN Jun, GAO Deping, HU Xuan

( College of Energy and-Power Engineering,
Nanjing University of Aeronautics and-A stronautics, Nanjing 210016, China)

Abstract: A model for analyzing unbalance faults in duakspool system was discussed.
The duat spool model was built using-substructure transfer matrix method. Linear superpo-
sition theory was used to caleulate the response on the support points when the inner and
outer rotors have the unbalance faults at the same time. The method of little rotating speed
difference for measuring unbalance vibration response was presented. The nonlinear optimi-
zation model for identifying the duatspool unbalance faults was constructed, and the se-
quence quadratic programming (SQP) was employed to solve them. The sensibility relation-
ship between the unbalance response from the accessible points and dual rotors speeds, or
between the unbalance response and unbalance quantity, were given. The possibility of diag-
nosis for dual rotors unbalance faults was also discussed. The proposed methods are demon-
strated using the numerical simulations and experiments. The results show that the method
can successfully identify the magnitude and phase of unbalance for duatspool using the infor-

mation of speed and a few points”response data with noise.
Key words: aerospace propulsion system; dual-spool; unbalance faults; identification;

substructure transfer matrix; small rotating speed difference theory;

diagnostics possibility
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Fig. 2 Sensitivity of different measured points to

inner rotor speed

YN G I N(rad/s)
M 3

B3 AN [ I 50T S0 T i R U

Fig. 3 Sensitivity of different measured points to

R

R 2

RIPUEFE RMUERE10

outer rotor speed

8.8552
&ssszwwwmmﬂmw
0 10 200 1300 400 500 600
l*]%?ﬁ4‘j}7‘&f:ﬂj /(g-mm)

P
55574
5.5574F o
335747700 200 300 400 500600
T ATt /g mim)
a2
66.4715
66.4715
66.4715

0 100 200 300 400 500 600
NG F LAt /(g-mm)

a3

B4 S [ 00 A v SR X N e S A e G R B

Fig. 4 Sensitivity of inner rotor unbalance to

different measured points

5.5574x10°°%. 5

37.739 3,

B



937

ﬁ 3.4358 -
?& 34358 e U ’ ’
& 343800 200 300 400 500 600 ’ ’
L SN T A it /(gemm)
W
& 32,7393 ’
W
% Mwwwmww%
TN 32'73930 l(I)O 2(l)0 3(I)O 4(I)O S(I)O 600 ?
SN F A it /(g-mm) )
L s 2 , ,
& 25789
§ 2.5789F .
# 25% T00 200 300 400 500 600 © @ ’
I ST BT /(gomm) :
a3 3
5 2
Fig.5 Sensitivity of outer rotor unbalance to
different measured points 4 ’
6 ., Qo
L, ; @ ®
3
’ ; ©) Table 3 Unbalance data applied to rotor
mi/ g / mm 1C) mlg / mm @)
) , 92 60 0 9.4 60 180
, 8.7 80 60 9.4 80 240
4 2
Table 4 ~Tdentified results of unbalance rotor
1 2
(g* mm) 210. 5 22.9 417.4 347.9 881.8 662.5
/(%) 221.2 221.2 340.6 341.8 317.9 318. 1
/(g* mm) 1861.8 2 243.4 1454.7 1.929.8 2014.4 2 213. 4
/(°) 313.7 313.7 291.0 297.1 274.2 280. 7
13.20 24. 66 17.37
/(%)
0 1.23 1.22

Fig. 6 Experimental model of duat spool system
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