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Finite element analysis of inertialload of the
statically indeter minaterotor stay bearing

JIN Xiang-ming'?, GAO Deping', CAIl Xiarrxin®, GUO Xiao-jun®, XIE Jurrling®
(1 Graduate School , Nanjing University of-Aeronautics And Astronautics, Nanjing 210016, China;
2 China Aviation Powerplant-Research tnstitut , Zhuzhou 412002, China)

Absgtract™: A finite element-by coupling.plane stress element with Fourier ring element
was used inthe caleulation of\the inertial-load of the statically indeterminate rotor stay bear-
ing. This settled two flawsin classcal “material mechanics, which made it difficult to estab-
lish correct deformation compatibility condition when the coupling stiff ness of support and
shaft bearing could not beignored, and, bigger error in usng beam theory was likely caused
in the caseof absence of shaft character for the rotor. At the same time, because this method
trandorms the complex three-dimensonal question into two-dimensonal question, the work-
load of calculation is smaller, calculating time is shorter , precison and efficiency is higher.
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Fig. 1 Structure of\one certain tugbifie rotor
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Fig. 2 Structure of one certain

compressor and turbine rotor
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, (F,FR,FR)
(u,v;w)
R = ,TZFrm(r,Z)COSFB
Fa = mZFam(r,Z)Cosrﬁ (1)
R = H‘Zth(r,Z)S.nrﬂ
u= rrZum(r,z)cosrﬁ
v = mva(r,z)cosrﬁ 2)
w = WZWm(r,z)s'nrﬂ
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u- ;
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W - ;
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(2). m

u
v = [N]J@m)° =[[N]: [N].]{0n}° (3)
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Fig 3 Abridged genera view of analyss model
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(15) Ha Her Mc, (12) 100 F=1000 N—> M=100N-m
Ma Ms. , , ) :
</J\: | J
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|
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5
, C+ + FORTRAN Fig 5 Abridged general view of typical
FEELA ( 4) , statically indeterminate beam and loads
:N'm
1! 2) b B . .
Table1l Siffnessdf stay bearing (Unit :N m)
NAS
TRAN ( 3). 1# 2# 3#

, NASTRAN 1 1.0x10" 1.0x10" 1.0x 10"
s o 2 2.0x10"  4.0x10° 3.0% 10°
...~ L 2

Wy Table 2 Performance’of material
S § S p/ (kg/ m?) E GPa H
4 8 000 200 0.3

Figd Interface of software

3
Table 3 Comparison of-ealculation result

AN NASTRAN IN FEELA /N
(#X) 1# 24 34 1# 2# 3# 1# 24 34#
1 -276.6 -808.5 85.1 -294.2 - 764.4 58.6 -294.0 -765.1 59.0

00 2 -5831 “-42.2 -3747 -577.4 -56.5 -366.1 -577.3 -56.8 - 365.9
1 \-277.8 -805.6 83.4 -281.6 -79.0 77.6 -281.1 -797.2 78.3

0 2 -634.0 85.0 -451.0 -540.7 -148.2 -311.1 -540.4 -149.0 - 310.6
1 -277.8 -805.4 83.3 -278.2 - 804.5 82.7 -278.6 -803.5 82.1
0 2 -216.1 -959.9 175.9 -322.1  -694.8 16.9 -322.2 -694.5 16.7
1 -277.8 -805.4 83.3 -277.8 - 805.6 83.4 -277.8 -805.5 83.3
* 2 -277.6 -805.9 83.6 -277.9  -805.1 83.1 -278.0 -805.0 83.0

3# ,
4 #
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Fig 6 Finite element model and deformation
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Table 4 Parameter and result
/
10% (N/ m) / (r/ min) ! (rad/ 9 N
1 68 331
2 38 - 632
20 000 2.5
3 7 - 2443
4 13 2 744
2:
H 1
2 4 5 ,
7 1

Fig 7 Finite element model and deformation
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Table5 Parameter and result
/
10° (N/ m) ! (r/ min) / (radl 9 N
1 55 - 5285
2 130 5251
18 000
3 75 - 2069
1.0
4 110 1 303
5 130 765
10 000
6 55 1338
4
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