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An Algorithm for Self-determing Degrees-of-freedom of Shifting Systems
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ABSTRACT

In automotive industries, one of the major issues is the shifting shock, which is brought out when
two clutches are engaged in an automatic transmission. The engagement and disengagement of two
clutches means the variation of the D.O.F(degree of freedom) of system. Therefore to analyze the
shifting performance, the variation of D.O.F should be considered in detail. Generally, the programs
for analyzing the shifting transients have been developed as the problem-dependent codes because
the artificial marks were usually used to indicate the change of shifting phase. To develop a soft-
ware applicable to a general mechanism of transmissions, a self-determining algorithm of D.O.F
must be applied.

Through the experiences for the last several years, a generalized analysis software of shifting
mechanism(so called by POTAS-MSM Version 2.0) has been developed. In this study, some major
ideas of the software and the concept for the analysis of shifting characteristics are presented. In
addition to that, this paper shows how to self-determine D.O.F of he multi-slipping systems using
the stick-slip criterion on a single slipping mechanism. By using this software, the shifting charac-
teristics of a vehicle are analyzed and compared with the experimental results.

Z g 7|4 8] : Shifting Shock(®¥% #3), Degree of Freedom(AF%), Self-Determination Algo-
rithm of D.O.F(AH= 28 ¥ 32), Stick-Slip(FE-£9)
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E 3 Definition of State Transition Force
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