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Abstract: The locking performance of a multi-plate clutch with a mechanical lock-up system is governed by the

engagement algorithm. In this paper, a control algorithm to improve the locking performance of the clutch was

studied. A 1D dynamic model was constructed and simulated according to the developed algorithm. The developed

algorithm was composed of a method in which the locking device is engaged while generating artificial slip on the

friction plate by controlling the piston pressure of the clutch. Furthermore, a case study of the parameters within

the developed algorithm was conducted to explore combinations that maximize locking performance and analyze

trends according to these parameters.
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@i, © input speed, rpm

Wy output speed, rpm
A w; : 1% speed difference, rpm
A w, : 2™ speed difference, rpm

P¢ : clutch piston pressure, bar
P, : lock-up piston pressure, bar
aj, a; : linear slope parameter

t : time, sec
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pressure
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Table 3 Parameters  for  clutch  control
algorithm
Constants value
Clutch pressure, Pc; 4 [bar]
Clutch pressure, Pc, 0 [bar]
Lock-up pressure, Py, 1.4 [bar]
Lock-up pressure, Pp; 0 [bar]
Variables value

Lock-up pressure, Pp, 1.5, 1.6, 1.7, 1.8, 2.0 [bar]

Speed difference, A w, 3, 5, 10, 15, 20 [rpm]

Speed difference, A w; 3, 5, 10, 15, 20 [rpm]

Decrease slope, a; 0.01, 0.02, 0.03, 0.04, 0.05

Increase slope, a» 0.01, 0.02, 0.03, 0.04, 0.05
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Table 4 Optimal solutions for lock—up
engagement

a; a, | Aw; | Awy| P, | Shock | Time

(-] | [] | [pm] | [rpm] | [bar] | [N.m] | [sec]
1[002]005| 3 | 20 | 18 | 253 | 1.89
21005002 10 | 10 | 15 | 4518 | 1.27
31004 004 3 5 2 | 48.84 | 1.08
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Fig. 9 Boxplots for all simulation results according to parameters
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