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Hydraulic Control Technologies with Robust Stability and Performance for CVT Start Clutch
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ABSTRACT

Honda Multi Matic S is a lightweight compact CVT
with a hydraulically controlled wet multiple plate clutch
(start clutch) used for starting. The start clutch is
controlled with the torque converter as a reference, but
the actual pressure is not sensed. This results in an issue
in which the start characteristics are affected by
temperature changes, age deterioration of the hydraulic
circuit, and changes in hydraulic pressure characteristics
due to process dispersion of components. Accordingly,
in this research, a hydraulic servo system was configured
in order to realize robust start clutch control with respect
to temperature changes in particular. The controllers
were composed of a two degree of freedom control
system. In the design of the feedback controller, u-
synthesis was used, and variations in characteristics were
actively taken into consideration.

As a result, the performance was enhanced,
particularly at low temperatures, and a roughly
equivalent rise time and overshoot rate were achieved at
both ambient and low temperatures.
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Fig. 1 Layout of start clutch
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Fig. 2 Block diagram of pressure control
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Table 1 Result of DK iteration
Number of times 1 2 3 3
Order of K 7 11 13 13
Order of D 0 4 6 6
Y 1.563 0.941 0.922 0.940
n 1.451 0.941 0.922 0.939
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