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Abstract : This paper presents the main method to analyze the dynamic characteristics of power transmission system
using the multi-body dynamics, which is based on the concept of subsystem equation, subsystem assembling, and the
self-determination technique for the system degree of freedom. We can model the mechanical components of power
transmission system easily with the advantage of multi-body dynamics. Based on the theory, a dynamic simulation
program was developed to analyze system performances, transient phenomena, and other dynamic problems. The
driving performance of automatic transmission was simulated with using the multi-body dynamics and Newtonian
method, and the validity of program was proved by comparing the two kinds of result.

Key words : Muiti-body dynamics(THz ] =< 1), Subsystem assemble(A] B A| 2~ & 23}, Self-determination of
system D.O.F(:&% A% 2}-&3eh), Stick-Slip(Z -2 ¥), Dynamic characteristic(E %] £4])

Nomenclature 1. M 2

M, m : inertia or inertia matrix 712 SHAGH P L F2 5 5 59
C, ¢ : damping or damping matrix AA A ATk 28 s AW F 3% Al(General coordi
K, k . stiffness or stiffness matrix -nate) & AME-Ehe] JFEl B (Newtoman method). 2.
L lagrangian, L=T-V 2 sj418) ghr). o] AR Ele ol shi= 9ol o)
F : energy dissipation function £ o 3{Multi-body dynamics)-& A}-&3}] 4
¢ : constraint equation Sl WS FH5lH e} ER G| e 2 Rdo]
q . generalized coordinates 2alg)o] 9l= ek AR AlAue M= He
Q  : generalized force F A2de A5 oz dhy o2 sjAlsl= A Bt
A : lagrange multiplier = A2d A S Fle] dTg 8go 2 st

- 4 Tl A 5] FAol
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Fig. 1 Connection of subsystem
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2.3 MEA|AE|0|| MO|= Forceo] &

TE e A et de E}gxilﬁﬂfﬂl*iﬂ- 759
9] #oll2jo] BashA ou, AFES 7hx =
FEoll 9% F&A B st Wil g 1
NA FEHEEo] oju gt e 2 =X 313

B2 gy} o) Z4be) AR A 2Eo)j A 2ol 3§
e (force vector)®] FH-o} TEHEHE] e+ o}
o+ 2,

2.3.1 External Force (fext)

fou A BA 2280 Tha)A) 1= 422 S 2ol ot
2.3.2 Internally Known Force (fiwn)
o A 2A 2280 9) Jd el A, o]
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Fig. 3 Schematic diagram of automatic transmission
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Fig. 4 Combination of the subsystems of automatic transmission
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body dynamics
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