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Dynamic Simulation of Multistage Gear Train System in ADAMS

HONG Qing-quan, CHENG Ying
(Schoo! of Mechanical and Vehicular Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to set up the virtual prototype of a multistage gear train system,a dynamic
simulation method in ADAMS is given, based on an equivalent kinetic model of gear pair which
has been transformed from the torsional vibration model. Models set up by this method can
integrate the influence of time-varying mesh stiffness,mesh damp,composite gear error,dynamic
input of the power and loading, mesh phase and torsional flexibility of shaft. A simulation
example that studies the influence of each factor to the dynamic response is provided and the

results show that the method is feasible.
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Fig. 2 An equivalent kinetic model of gear pair
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Fig. 3 Calculation of mesh phase
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Fig. 4 Virtual prototype of multistage gear train

3.1  PAEBANEhYY zh 25 ol K () ®E 0)

AWM A EEERE 1 HRAEERN
500 r/min, W% 5 i H¥F5E 1 000 N/m), EAF A
HEEERT . 5% 3 iR A MEFEWE 5 Frs.

50, B2k 1 BAItE(E3h Al , A Z Rus & A
oL, BF S W& 45 & NI B B IR i T 6% 3 m IR
ShAIER, ML 2,3,4,5 5 NEERER 3R K
WEHEB RGNS G GIRE. ARG HAE3)
MRS ER 3 MRS AINEE. T, 6
SHEBFVARB/IDAREN RS, R AW S HETRE
BEYMKAFY RS, (BE AR 30 BY 6 A 6L
MR ; A [\ il S AH RLRE w7 6 X & W BE 2€ A8 R %21
¥ R AT AE MG & W) BE B h SR Y & AR L, X
2 55 3 75 V6 B & 5 e L BAR AE BU T B s (F SR B
XF Z G ghAR e B fg AL L R (6 L 551 SRR A R

a/10*[(°)+s?]
o

-2.5 . :
3.000 3.005 3.010

tis

(a) W& B J2 3t 3h 25 vh B2 i B el

3015  3.020

25
1 3

a/10*[(°)+s?]

-2.5 — -
3.000 3.005 3.010 3.015 3.020

s

(b) R UTme G oA R 2 X 3075 i B i B

25

all0*[(°)-s2

-25 s . .
3000 3005 3010 3015 3.020

s
() WAL Xt 3h 75 e Y 19 B

a/10*[(°)s?]

-25 — .
3000 3005 3010 3015 3.020

tis
(d) % zhhIH T 5 B X 30 7w B B o
Es5 AERIBEEX RS m YA KW

Fig. 5 Influence of different inner excitation

on the dynamic response
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Fig. 6 Influence of different outer excitation

on the dynamic response
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