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bearing system in aero-engine
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Abstract: Targeting the structural and mechanical characteristics of aero-engine bearing
system, a structural efficiency evaluation method was proposed based on the system’s struc-
tural function and design requirements. Stress distribution coefficient, vibration equivalent
specific stiffness, stiffness sensitivity to temperature, and isolation coefficient were used to
assess the bearing capacity, resistance to deformation and dynamic environment adaptability
of the structure. A structural efficiency assessment on two design schemes of the turbine in-
ter-stage bearing frame for turbopropeller engine was conducted. Result indicates that the
structural efficiency of design A is 39. 6% greater than design B. Those assessment parame-
ters are at a reasonable level, and can quantitatively reflect the advantages and disadvantages

of two schemes. The result proves the validity of the assessment method.

Key words: aero-engine; bearing system; structural efficiency;

optimal design; assessment parameters

R RGBT RS R AHLEAREE B X BRI Sl #OT) ROR DA SR Bl Ry
TR AR R AR B A LR T MRS EOR M R A B BT R T R
o ATSEPE RIS PR B SE. BEE R AHLMEREEOR Y SSRBOTHEN 2 5 T A5 s Y B
TH IR EEA BTN — B DN RETE B R R G R SR i A R IR AR A A TN 45 M BT K F

W5 B HA :2014-06-04
P 8 9 2 SOHLT (1975 ) 4 AT T BRI A SR L /4 SO W 580 2 42 3 DL L3 ) 2 L L 2 5 g
445 5 R L JR A B 5



wel

Sy LT A i R S WK ) R G A MR AT A U5 i 275

oAb I A 45 B IS 5. 5 R iRt R g
FoF FR GE R 1 BB 42 T DT Bk R Y B R AE . 2
S AL STt 9B LI L 3 g R AR Bl i 34 A
R 0 2 1 R AE. AT T 45 48 38038 4 A ok DY A &5
RANVLG R R b, iR R S5 3t Iy %
{14) 5E 2E 1 AN AR K-

SRR AW I I R T 1949 48 55 [ [ K
A2 AL R R (NASAD [ BF 58 TAES ™ Norris %56
RN T RALAR ) 4 A R BTt 1980 4R
27 1 CHLAS F) Fischler™ 4 25 4 50 % ] 1 88 7
RHLE 45 ¥ 1% 31, 1989 4F General Electric(GE)
/N ] Storace™ $ 1y T LA 3 L B 8h R L
S VA (] B ) 2 L 45 #0038 0 A O i TE B T 4
PR AR R BB S S5 1 B v 25 4 4 b 45 44 o1
ik 1 B A . 2013 47 T 41 SV i A8 k sl
SR ROCRIEAT T IR R WG IR M B 7 R G 4R
T AR ORI PR A TH S O s X T A A S L
R 1 RGBSR RCR W TAE - H R LR E .

AR F RS BT X 2 K S LR 7R )
RGBS B MRCR AL S 8RR 5 IR
FORFH T 500 2 A s LI %6 2 i) 7k ) RE 42, DL e
P H A BT IS .

1 RARFEHRSNFHE

1.1 BEAREH

Mt =S e shALIK ) 22 58 2 R g R AT R L Y
T G AL 2 A R A o A Tl R R B R S AL
LR Z R 7K T S5 M I G RR TR 22 G
VERITE S ¥ B0 b i 2007 0 45 5% 1 7K J) HE 22
ARSI HLIE

Horp R T HE SR 2 48 4 5 1 SR B A i 2 ]
UL 38 3B F A AR D) AL R . AR I HE SR 2 Sy
A FHE AL A PLE 5858 G ] HLIE RLR 48 5

HESHUE | WBHUE AL

SR HILE

BLIE S5 (07 E. A HILIRE Ak 7K g HE 28— e AR g WU
TR TR T G A X A A T
B S B A HE T e i3 2 RAL L

T R =S ke S HL B o S e A AL
A4 B 000 e S ALY MILIRE 24 D 7K ) 4544 B
R I LI AEA A A 2l AL 4 0 s o3 AL I i
JEBUZ » S0 2 AL R g« A = HIL I B
SR HLIFE S5 4 » RE DR 17 I8 18 1 5 8 1
i it ] B 4 23 9 e S ALYE RE A SR

BREORE T RGN R ARG Lk 2 A s
By PR B2 4 RA% S AR 450 T 1 R OR TR K
LAY SRR 7 RS
1.2 SRR

TE R BNHLI A [F) TARARZS AR TR 11 46544
BRI AT RE RN B o A A BT AR AR — Bk
Vi 7R 77 45K Bt % 2 fp 3 245 LU LR

1) 32 AT b i) B A% 1) 275

2) TR T3 55 F Y S5 R B A

3) A A Bl 1) 7 AT

A) R 3 4 Ak o TR R R R A A R R
ik 2 KA Bl 51 R 1 3 A

BTN ST 2y g SME 1 5 AR SME J1. i
JEE A3 S A AE 2540 R G N AR SRS 25 4 1 B i
TR A » B AR LRI HE S PN 38 B A 1)
S 1. B SR 7 R 18] 3 ) S X S5 A VR
e MBI 8 S BhAIL 2 25 Al b 3k 3P .

R A A B ] 2l 25 28 AL 2 25 B T
REIFS 7R 1 45 K AT 5 R 3l X 254 3 At . IE
AR T R 45 1 2R IEA

D) 1 R HE K 1 A1

2) Ry A A AR 1Y L 7 kBl

B I AR R O 2 X R g 45 R AE AN [ 28 A A
RN B 324 D9 A7 40 B DRAIE TR ) 254 B A (%

w4 fE 7R )J#ﬁ:‘#i-

e
] 'F

=

. Rk
RITHESE HILE

Wb [iRseotl
L [RAHESR

K1 2R s ML ROR ) R GER A

Fig. 1 Sketch of bearing system of typical turbopropeller engine
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Fig. 2 Design scheme of turbine inter-stage

bearing frame
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Fig. 3 Temperature distribution of bearing frame
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