Capitolo 0. INTRODUCTION

3.1

Hydraulic clutch: state space dynamic model

e et us consider the following simplified dynamic model of an hydraulic clutch:

Supply pressure
Volume flow rate
Valve proportional constant

Hydraulic capacity of the cylinder

Pressure within the cylinder

squeezing of the cup spring
Position of the piston
Velocity of the piston

Mass of the piston

Friction coefficient of the piston

Stiffness of the spring
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F,, Spring force against the piston

T4  Wear velocity of the clutch discs

e The corresponding POG dynamic model is:
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e The state vector x, the energy vector q and the input vector u are the

following:
r
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Capitolo 3. DYNAMIC MODELING 3.2

e The POG state space model is the following:
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e Matrix A can be expressed as follows:

—-K, 0 0 0 —A 0
A = 0O b0+ A 0 —-1|=A,+A,
0 0 0 0 1 0
A, A,

e Matrix A, is a function only of the dissipative static coeffi-
cients’ of the system: K, e b.

e The skew-symmetric matrix A, is a function only of the “connec-
tion coefficients” of the system: the connection coefficient A between
sections 2 and 3, and the unitary coefficient in section 5.

e Left-multiplying this equation by matrix L=! one obtains the following
“classical” state space equation:

sz;éx+LjBu &  x=Ax+Bu
A B

e Applying the state space transformation x = L™'q to system (1) one
obtains the following dynamic equation of the system:

q=AL'q+Bu

e The use of the energy vector q is quite suitable, but it is not the most
frequently used.
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