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Abstract: ‘A nonlinear dynamic model of bending-torsion coupling for gear-rotor-rolling
bearing transmission system was estabished, with consideration of the gear meshing, torsion
effect, input/output, and bending/torsion vibration of gear shaft. The dynamic differential
equation was deuced based on the imbalanced gear-rotor-rolling bearing of bending-torsion
coupling. Considering the gear eccentricity and nonlinear contact of rolling bearing, the in-
fluence law of parameters, including the speed, eccentric distance and bearing clearance, etc,
on the system vibration response was analyzed. Result show that, an obvious component of
rotational frequency of driven shaft existed in the driving shaft, due to the effects of bending-
torsion coupling. However, the frequency of every rotation and engagement of shaft was
more obvious in the torsional vibration. Given the rolling bearing’s own resonance frequen-
cy, the effect of the variable stiffness frequency of rolling bearings on the system should be
avoided during the system design. The change of gear eccentric distance also affects the time

and frequency response of system. Besides, the bearing clearance also affects vibration re-
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sponse of the system. So a suitable bearing clearance is suggested to reduce the vibration am-

plitude of every part of system.

Key words:

vibration response

WS RG-S W e Rl AL s 5
R A SRR SEARAE B S 2R S5 R B8 3 K e e
ZEA L T S A A0 4R IR Sl R A R Y
Te % 2 i A 3 BRI X . I 4F 5, [ N oh 2 35
W R-5% T R G0 B ) s R AR T R A F 5 A
SCH R AT T — 2 3 YRR SClk [ 1
2 et Fegh 1 2 BT B BE it B L oR G 855 T &R
GEH)HLEL IR SR L X5 R k& 1 LB 3R BB
GHBIAT T BRI, E RS L R R
Ik e S | B N G R N G R AN
Stk 0y 75 T 2L RGP 1A A 50 2 8 ) LG i 2l A
li) P 31 . 3 1o 047 5 3 2 AR RORTR 3l 7 2
WA THE . X RGR T ShA& 0. SCERL4 T Sr T
Z G0 0 TG 4R 3 A2 AR SR B L e BT T AR AR
B R GEAY i 4% MRS RE P 2% SCRRES JAFIE i
T 1A e o i 5 S 4 T A R AR B LA S
PRBNME . SCHRL6 15 T 4% 1 2l 1 2 Ak e i< 14
SR ST TPt R Tl R A A S R 3 O
Rt I B IR GE LR 3 - R HEAT T IR
s AR T SO I R I AR PL R T R Gl
TR EACE B SCRRL7 AR 0 14 Fe w5 IR A 4 14
4147 T 7 A A TR BRI Lo B0 R 1) 32 B R A
T f1 22 18] (4 200 SR0OC 28 5T (] I 2% 08 147 4 k5 1
ANV L ST T EL R WA TRl R R ST
BHIMG S AR B T R G0 S RS IR
shEa A, L1 Runfang 5 F AL B 2h 21 16

T

gear-rotor; bending-torsion coupling; meshing frequency; contact;

MBI A BRoC ik, 58 T W5 REH G IR 3
(4 8l 77 2% G AR ) R, [ B 285 5 2 B0 X o -
1% 2y il -H 1R R G AE R G R 8 55 10 R 10 Bl ) 22 4
AT T A 1H 43 4. SCHKL9 IR FH B A% B B 7
HENT T — X B R A% B R e AR B i B
Y3 5o X R G R ] 4 2l R LS B B 0] Y 43
BT 45 HRe S A5 Bl 45 A0 1 1) 20 25 e 1 5018 o 5 45
SR A SCERATE YA K 2 2R P R
AL R GRS HA G WS AT T K a5
P[] ) 2% 1 5 s b 1) 25 VR 2 T i e A 4 M
PE V758 D o0 55 1% S PR 3R A SCRRAR 20, 248 TE 1 b
O3 T A AR R G 1) 80 A Rk 7 EAT S8 R 1 U
B H T AL SR GE W B 7 R,

A SCAE RS I b &, S T % f-FE
TR SR AL 2h R Ge R M s 2 AL I
HEATBCME T3 200, DFOE T 7 1 A o0 2l 7R i
B 55 S OB AKX AL ) 3R G2 By 0 2 R 5 .

IR R-5 TR MR E R R 53
NEEE

WME 1 PR, 8 55 1R 2 il R L 3 &
SR SE A I 2 R N/ R SR AE R Y
SR ST WAL 2 BT 7R A A5 4 RS G 42 M iR B
YL BV 5 A 1 Y B B0 g s m s MK T
O WG SR Ay R T T VR Sh Al R CF SC
PRt 78O Ab 19 245 TN oy, Gi=1~4) B0 A

Eahe

] D v e B
BRI I
{ll

» ; J
» !h.; . !'N }."h-l
}M[j o.4|, 1 i IJ— _|‘|¢c
e 2o D — H@

N S

o I Wt

B e TR sl il R (% 3 R GE R T SRR

Fig. 1 Static model of gear-rotor-rolling bearing transmission system
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Fig. 4 Transverse vibration waveform and spectrum diagram of master/slave gears and bearings
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