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Abstract: The vibration intensity stability and movement orbit stability of high contact
ratio gear rotor-rolling bearing transimission system was studied. By using the stability do-
main of vibration intensity parameter, the contribution of high contact ratio gear pair to en-
hance the stability of the gear rotor-rolling bearing system was quantified. The results re-
vealed that under the condition of small mass eccentricity of the rotor, high contact ratio gear
pair was able to improve the system’s vibration intensity stability significantly, but high con-
tact ratio gear pair played a limited role to improve the system’s vibration intensity stability
under the condition of large mass eccentricity of the rotor. The global bifurcation diagram of

system’s movement orbit stability with the parameters were calculated, the influence rules of
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clearance of rolling bearing and mass eccentricity of rotor on system’s movement orbit stabili-

ty were obtained. The mapping relation of several key parameters and all kinds of stable pe-

riodic orbits and non-periodic orbits were gotten.
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high contact ratio; gear rotor-rolling bearing system;

nonlinear vibration; vibration intensity stability; movement orbit stability
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orbit stability with mass eccentricity of rotor

sl

K 25 FH S Poincare # # & (e=50 pm)

Fig. 25 Poincare map of system (¢e=50pm)

4 & it

D) ARSCHEES T A A e TR S iR
RGRAELNE B 1y A B T BB b e 0y 5 8 TR
b 7 i B LA K 147 e RO OO0 1) i S AR R R TR
i BE AT BT B 098 1 R E A A e 1L 2
G R 31500 3 A E M LA R IR Bl T R T AR

e S U I NE

2) 38 i I B 5k 2 RO E R TR S T
5 T A L DA A R X 1A e 1 AR R e AR E R R T
TR AL . B A SRR W] TR 5% R O
ANBZRAETT e A R AT AR A i B ik
SR AT e 2 RS R e L T S R A R R TR
o AR 22 5 (ELTE e 1 SR O ORIy B 2 1A 5
il B4R OO A% 8 2R S0 5 BRSO A R
PANUY

3) i P S L E AR E Pk 4 SR o B T
WA 1 ol il R A B L R R L A R S ML
Xt e EL A5 B AR G AR B U A E R A R e R L AR
137 45l REURE 119 Ji J00 L 5 08 i 2 i IX T ) e S
KA o B R B (E DR RGN IR S L
18 2 by JA] 39— L TR 3l R T JE ) 5 A% TR 39 O
AR B L SR )5 TR (e T
W IR 3 BT 5 BE A e 1 R O (E VR R RS
9 I 3l B 2 o A 0 — Bl % 5% g A D 72 3
— A IR A AR D TR T S A A K o g o
DX ] 46 28 O 457 AR

S 3K :

[1] HIS H,WANG ] F,OSWALD F B,et al. Effect of extend-
ed tooth contact on the modeling of spur gear transmis-
sions[ R]. NASA ARL-CR-159,1993.

[2] CORNELL R W, WESTERVELT W W. Dynamic tooth
loads and stressing for high contact ratio spur gears[]J].
Journal of Tribology,1978,100(1) :69-76.

[3] THIRUMURUGAN R,MUTHUVEERAPPAN G. Criti-
cal loading points for maximum fillet and contact stresses
in normal and high contact ratio spur gears based on load
sharing ratio[ J]. Mechanics Based Design of Structures
and Machines,2011,39(1):118-141.

4] MACH ot ok R4, 5. oR 08 05 58 00w & iR

[J7. H E HLAE T2 ,2002,13(9) : 791-795.
DENG Xiaozhong, FANG Zongde, ZHANG Liangjin,et al.
Design of spiral bevel gears with high contact ratio[ ] .
Chinese Journal of Mechanical Engineering, 2002,13(9):
791-795. (in Chinese)

[5 1 XBRCE,Irosts, sk, 5. 5 A o0 o 0 40 1 0

SEHTLIT. % 3 1% 4R . 2002, 17(3) :367-372.
DENG Xiaozhong, FANG Zongde, YANG Hongbin, et al.
Strength analysis of spiral bevel gears with high contact
ratio[ ] ]. Journal of Aerospace Power, 2002, 17 (3); 367-
372. (in Chinese)

[ 61 XBRCE, Tros s, BRok bR, 5. 5 A 2 o0 4 0 46 19 1 g
TS SR B A LT . A4S 2 J) % 4. 2003, 18 (6) : 744-
748.

DENG Xiaozhong, FANG Zongde, WEI Bingyang, et al. A-



2466

EE

LRV

[8]

[10]

[11]

nalysis of meshing behavior and experiments of spiral bev-
el gears with high contact ratio[ J]. Journal of Aerospace
Power,2003,18(6) :744-748. (in Chinese)

BRGNS TR ZEBR S E S E A RA SR
GLEh 1% B SRR E R LT ). AR BT R AR (A SR
B2 MR . 2015,43(6) :63-70.

LI Fajia,ZHU Rupeng,JIN Guanghu,et al Analysis of dy-
namic bifurcation and stability of gear system with multi-
ple clearances and high contact ratio[ J]. Journal of South
China University of Technology (Natural Science Edi-
tion) ,2015,43(6) :63-70. (in Chinese)

BRFE KM B, F RESESEESELER
Ge ) J1 25 3 2 R X LA BT ). vh g R 2 R (A AR A
fR).2015,46(2) :465-471.

LI Fajia,ZHU Rupeng, BAO Heyun, et al. Contrastive a-
nalysis of dynamic bifurcation characteristics between high
contact ratio and low contact ratio gears system[]J]. Jour-
nal of Central South University (Science and Technolo-
gy)+2015,46(2) :465-471. (in Chinese)

RKEY WM RN, % s EGETEEREI RS
SRR BT D], MLARAE 2 5 $ R, 2012, 31(7) 1174
1179.

QU Zhenzhen,BAO Heyun,ZHU Rupeng, et al. Dynamic
characteristics analysis of high contact ratio planetary gear
transmission[ J |]. Mechanical Science and Technology for
Aerospace Engineering, 2012, 31(7):1174-1179. (in Chi-
nese)

2SRV 1l I U VAN = e NN S R (8 B IS i RN
BT ], BB R R 22 4, 2015, 37(2) 1 166-174.
ZHAO Ning, QIU Pengyuan, LIU Guili, Optimized design
of dynamic behavior of double helical gears with high con-
tact ratio[ J]. Journal of National University of Defense
Technology,2015,37(2) :166-174. (in Chinese)

WANG Jiande, HOWARD 1. Finite element analysis of

[12]

[13]

[14]

[15]

[16]

[17]

[18]

high contact ratio spur gears in mesh[]J]. Journal of Tri-
bology2005,127 : 469-483.

LI Shuting. Effect of addendum on contact strength, ben-
ding strength and basic performance parameters of a pair
of spur gears[ ]]. Mechanism and Machine Theory, 2008,
43(12):1557-1584.

BRI RN MR =, % AT R RIERERI RES
BRI T8 T B LD ). W2 3 Jy 2 4k, 2012, 27(6)
1416-1423.

LI Tongjie, ZHU Rupeng, BAO Heyun, et al. Method of
stability region determination for planetary gear train’s pa-
rameters based on nonlinear vibration model[ J . Journal of
Aerospace Power,2012,27(6) :1416-1423. (in Chinese)
BRI RIS SR =, 5. A7 RN R AR LIRS
RS ia g 4 25 R R T LT ). LA D R A= 4, 2011, 47
(21):76-83.

LI Tongjie, ZHU Rupeng, BAO Heyun, et al. Nonlinear
torsional vibration modeling and bifurcation characteristic
study of a planetary gear train[ J]. Journal of Mechanical
Engineering.2011,47(21) :76-83. (in Chinese)

TIWQRI M,GUPTA K. Effect of radial internal clearance
of a ball bearing on the dynamics of a balanced horizontal
rotor[ J]. Journal of Sound and Vibration, 2000, 238(5) ;
723-756.

BRE . AR LR 3l Iy 2 ML JE g i 28 0ok i fa
2000.

ZHANG Y., SHARF 1. Validation of nonlinear contact
force models for low speed impact[ J]. Journal of Applied
Mechanics,2009,76(5) :2-12.

MOULAY E,BOURDAIS R,PERRUQUETTI W. Stabi-
lization of nonlinear switched systems using control Lya-
punov functions[ J]. Nonlinear Analysis: Hybrid Systems,

2007,1(4) :482-490.

(iR A





