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Vibration response analysis of gear coupled rotor system considering

geometric eccentric effect of helical gears
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Abstract: Taking three-shaft parallel coupling rotor system with two pairs of helical
gears as the research object, a meshing dynamic model with total degrees of freedom was es-
tablished by considering the effects of the static transmission error and the geometric eccen-
tricity of the gears. Combined with the rotor system, a finite element model of the multi-
shaft helical gear rotor system was determined. In the model, the rotor system was simula-
ted by using beam element and the gear pair was simulated by using mesh stiffness matrix
and damping matrix. Finally, considering the static transmission error, rotor unbalance,
gear geometric eccentricity and the coupling. dynamic characteristics of the system were ana-
lyzed. The results show that geometric eccentricity has a great effect on gear meshing force,

of which the role is equivalent to a torque applied on the gear.
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Fig. 2 Finite element model of shaft unit

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1.2 - - -
( kij Cij s
) . B »
>0
.3, ) (2)
<0
.3 2 1,] s : !
O.,0. : G LG . Qj ’ aij(Oéaij <27t) 1
(): v()]/ 3 €isg ( o ’ Y
G ); \Q;an ]
, s rT ; 4 = — @i Ta; (3)
T, T, Pij +ay—m
(4] ’ e;j(t)
e; (1) = ey + e;sin( N (Qit + @) (4
€y 565 ’ EOZO;N
3@ s @=0.

witi(Eshe)

| Qt
¥t i
1 T
GJ:/ iz J
e AT
£ /100
/:T‘\ : Qi
; N2 ¥
; .\ . %;
N G O\ 0;
) s
0
; (o}
¥
0 X
(OEEEs 2]
3

Fig.3 Three-dimensional dynamic model

of helical gear pair
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Table 1 Loading parameters

/pm
12 e, =0.5
34 e;,=0.5
/pm
1 e, =8
2 e; =10
3 e; =28
4 e, =10
/(g * mm)
1 5920
2 2900

3 8310
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