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Abstract: The dynamic characteristics of roller bearings at high speed have important effect on rotor system of
aero-engine. In order to obtain the accurate dynamic characteristics of roller bearings, the dynamic analysis
models of roller bearings under four-DOF load are established by quasi-dynamic method, in which forces and
moments are obtained from inter-action model of bearing parts and traction force is computed by an accurate
traction model. The computational method of dynamic characteristics of bearing with noncircular raceway is
given. The rules of impact of different operating condition parameters and bearing structure parameters on dy-
namic characteristics of roller bearings are analyzed by the program. Finally, the accurateness of the program

is verified by the test data. The study of dynamic characteristics of ball bearings establishes the foundation for

the further study of dynamic characteristic coupling analysis of rotor-bearing system.
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Fig. 1 Model of roller-race interaction
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Fig. 2 Model of retainer-internal race interaction

Ocg = 00 — % + /(— cos 6,sin 0.S + cos 6.Y + sin §,sin 6.Z")* + (sin 6,S + cos §,Z27)* (11)

¢ = arccos

X Y = y.—y: +Rscos ¢ (13)
7' = 2. — 2, + R,sin ¢ (14)

8o Hy 5 2L 74 B 2 L O B 5 R, S 2
WHEEEG ;S MR L TE. i o, 3R H LA
05 2R 1 2 R VR B O A T

D 6, <ol Tob RF I 55| S
il PR 2 2 i 2 2%+ 0 R S NS ) 2
BRI P AT EE S B

@ 6, /ol Tob JRIF R3] SEBE 2 H N
S 207 W 0 L SR A K 3 9 98 2 9k 1
HREEE

HCH 000 53 B 0 4 2 S B 0 3 T ML
BE . TR AR A R L TR 2 M o
Kis,

1.2 S NhEHFRR

IR E AT R R BRI M, .
SCHRL16 J3H B Wik Fyy B 3 S T 58 j MR
FHEZBAOMOE. B3 H.F, hIRTHE.L
13 F s o RARFRBRXR T B9k AT 1] £ F 5 5
Quje » Que s Prjp s Poju s Tuje s To WA j MR THIG £
AN B A ST B L oA R Gk A 3 T O A4 B
J1. HE 3R LAFIHER j MR TR A

S[sin §,cos §, — sin ,sin §,cos §, — sin §,cos 8, (sin §,)*] }

R,[ (cos 0,)* + (cos 6.)%]

(12)

fy Qo

B3 fERERT EROMAE

Fig. 3 Forces and moments acting on a roller
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Fig. 5 Effects of bending moment about Z axis on

bearing load intensity
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Fig. 8 Effects of structure parameters on bearing PV

values

Bl 9 B S B A I3 2 38 KA ) I S 3 O
R b AR 1) ] P AR il I BE B

2R RE/(10°N-m™)

B9 Z5HSHO A2 18 W BE #
Fig. 9 Effects of structure parameters on bearing ra-

dial stiffness

H LB A RN 1 S R AR AT TR R AR B B
AR 7R B B AR BE  7E 7 7 AR G0 LA A B R B9
LSRRG Sh A TR RE

2.3 EBGIWIE

K I SCHR L1 ] o 52 56 %5008 36 TlE A< SCHE P /9 7T 48
P R EA S HINE 1 s ERAXREFIHE
ZHAATE 6 500 r/min B} AR FFEE 5% 3 , 5 Harris
FEFPITR SR LK 45 RN A& 10 Fw

3000r1
2 800
g L
}E 2 600
= 2400
®
=S /° s
¥ 2200 + —o— Harris ] & 451
i —x— AR
2 000 [ER 4 i
1 800 1 1 1 1 Il
0 2 4 6 8 10
2 18 A /RN

Bl 10 42 1 B0 X PR 45 5 4% 2 1 R i

Fig. 10 Effects of radial load on retainer speed

XTSRRI A RIS ERS,
UERH T A7 1k B AT AT P AR R A AT R4

3 4 i

B TRTRATHHEAERER H#ST
BEFFMEAER M A EITE AKX, BT RE
BT AR S Sy A, 4y T AR [ R Ol R B
SRR EIIT %, 2t T TRSHME WS

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

498

i

=

1

2%

%29 %

X R S R T AR Bl S Ak B S M ML, ) Harrds
KRAREUE T AT S 4k, 15 18 A IR TR
LT 458

D FERET NELAHE. RIER=AMH
B, b A BV TN ARAE F 0, O 60 R BORG B BO OA
AR AR T TR Bl A A, T DUBE A T R T

) WTHARZGY WSHERZ B5HE
B VR T B AT R B (E A PV R R BOR,
1R A 2 R il R Bl A B R R AR B
TSR VR 7 T 7R B0 25 A A V7 25 B 2SR Y R L s 4
b 7R R 9 95 B VR B

(3) TULANEE M S 500 3l 7R 1 3h 25k BB T
BREKRZEARLME, 77 -HABE 2B
% I8 T OLAR Ak B R W, EL T AR 4 R i AL G 1 i
REGH SR AR BB B AT RE .

2 £ X #

Harris T A. Rolling bearing analysis{ M]. 4th ed. New
York: John Wiley and Sons Inc, 2001.

[1]
[2] Rumbarger ] H. Gas turbine engine mainshaft roller bear-
ing system analysis[J]. Journal of Lubrication Technolo-
gy, 1973, 10 401-416.

[3] Kleckner R J. High speed cylindrical rolling element bear-
ing analysis “CYBEAN”-analytic formulation[J]. Trans
of ASME, 1980, 102(6):380-390.

[4] Gupta P K. Dynamic of rolling-element bearings part I:
cylin-drical roller bearing analysis[J]. Trans of ASME,
1979, 101(3) :293-304.

[5] Gupta P K. Dynamic loads and cage wear in high-speed
rolling bearings[J]. Wear, 1991, 147(1): 119-134.

[6] Sibley L B, Pirvics J. Computer analysis of rolling bear-
ings[C]// Computer-Aided Design of Bearings and Seals,
Proc ASME Annual Meeting. 1976:95-115.

[7] Hadden G B, Kleckner R J, Ragen M A. Steady state and
transient thermal analysis of a shaft bearing system inclu-
ding ball, cylindrical and tapered roller bearings [ R].
NASA-CR-165365, 1982.

[8] Stacke L E, Fritzson D. Dynamic behaviour of rolling
bearings: simulations and experimentals[J]. Proc Instn
Mech, Part J, 2001, 215(6): 499-507.

9]

Aramaki H. Rolling bearing analysis program package

L10]

[11]

[12]

[13]

[14]

[15]

[16]

“BRAIN”[J]. Motion and Control, 1997(3): 15-21.
PRI, 24, SRmEk. 2 IBOMUREBON i A 2 B R 7
WARZHASBALT]. Wiz 3l J1224),1998, 13(3):327-329.
Chen Guoding, Li Jianhua, Zhang Chengtie. Dynamic
simulation of aviation high-speed roller bearings with sur-
face roughness effect [J]. Journal of Aerospace Power,
1998, 13(3):327-329. (in Chinese)

B, RARE. BBERETHARI S FE SR s
24, 1992, 13(12) :B625-B632.

Li Jinbiao, Wu Linfeng. Dynamic analysis of high-speed
rolling bearings[J]. Acta Aeronautica et Astronautica Sin-
ica, 1992, 13(12) :B625-B632. (in Chinese)

e, mERE AR TR T]. B, 1999,
10:3-6.

Yang Xianqgi. Analysis of roller bearing under high speed
and light load[J]. Bearing, 1999, 10:3-6. (in Chinese)
BAA, B B R AR, IR T A R LR ) 2 A A
[J]. Wizsshfi2Edf, 2006, 21(6) :1069-1074.

Hu Xuan, Luo Guihuo, Gao Deping. Quasi-static analysis
of cylindrical roller intershaft bearing[ J]. Journal of Aero-
space Power, 2006, 21(6):1069-1074. (in Chinese)
TR, KE, R, 5. S B 3 A TE i R
B[], EEESE2EIR, 2001, 21(2):135-138.

Ding Changan, Zhang Lei, Zhou Fuzhang, et al. Theoret-
ical formula for calculation of line-contact elastic contact
deformation[ J]. Tribology, 2001, 21(2):135-138. (in
Chinese)

Wang Y S, Yang BY, Wang L Q. Investigation into the
traction coefficient in elastohydrodynamic lubrication[J].
Tribotest, 2004,11(2) . 113-124.

Gupta P K. Advanced dynamics of rolling elements[ M].
New York: Springer-Verlag, 1984.

1EE ®9r:

30 (1981— )

F B LuR A EEGIIT RS ROR

T,
Tel: 0451-86402012

E-mail: mechcui@163. com

ERK(1964— )

BB G LA, P EYR TR

BB RETAEFEFECVREREEMARR . TR
T i+ B 200 T 00 P 4 A g A R P RS R B AR
Tel: 0451-86402012

E-mail: lqwang@ hit. edu. cn

RERE HE.HX)

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

	PSPPro 176: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 177: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 178: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 179: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 180: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 181: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS
	PSPPro 182: D:\lh\航空学报\08年总期刊\0802期已出片\10841崔立.PS

