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Abstract : This paper presents the induced mathematical modeling equations for evaluating the operation stability with
automatic transmission of heavy duty vehicle. This theoretical approach indicates that linearized governing equations of
system can be converted into eigen-value problems. if the eigen-value has positive number, we can predict the engine
operating point locates an unstable operating region. To be a stable state, the unstable operating point diverges toward a
stable point which is able to maintain uniform velocity. Based on the previous theoretical analysis, we carry out
dynamic simulation to show the behavior of engine operating point and torque converter in transient state. As a result of
the dynamic simulation, the suggested theoretical method is found to be reasonable for evaluating the operation stability
of a torque converter. In addition, the numerical results explain the engine stops and fluctuating phenomenon in reality.

Key words : Torque converter((2 37 ¥ ), Eigen-value(3Z-5-X]), Operation stability(Z}& 9+ A3), Performance
matching(/d % vl ), Capacity factor(-8 3 <), Speed ratio(<5 =1]), Torque ratio( (.21 1))

Nomenclature Subscripts
I : inertia E : engine
T : torque, Nm P : pump
w : angular speed, rad/s T : turbine
C,.  :capacity factor, Nm/rpm”2 \Y : vehicle
t, : torque ratio
w, : speed ratio L M2
6,, :throttle open rate o] = 229l o 2 ALgEl= dlRlolu} RE|
A : eigen-value ZHS =3 A

& Felel bS] a7 231 gtA A}
dests 715s 58 A9A
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Fig. 2 Schematic view of torque converter
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