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Valve closed: The multichamber is equivalent to a ‘normal’ air-spring. Defining the valve state:

s(y={1 open

Adiabatic transformation law: e (EVE(t) = const 0 close

The twio 'static’ cases (no valve switch) can be condensed in

Differentiating the previous equation with respect to ime: p t = — Pman{00¥n(t)
g the p eq S Prain (£} the following equations:

Vim{E)
The main chamber volume is a function of the stroke:
Valt) =A(z (- 2(0)
Valt) = A2 (£) = &(1))

Prain(O)nA2(E) = £:(6))
A(2(t) = 2,(0)) + Vies(t)

Prmatalt} = =

Pauxll) = — s(t)
(EhpALIE) =l Alzit) — z,(t)) +
Finally the main chamber pressure dynamic i Painlt) = — W (z(6) — 2(D) + Vo
(0=xlt))
If £(t) = 0 = the equation are the same of closed valve case
The pressure inside the auxiliary chamber does not change: py,..(t) =0 If (¢} = 1 = the equation are the same of open valve case

Assumptions

Valve open: assuming an ideal valve (no pressure drop) the pressure inside the two chamber is the same, then the
multichamber is equivalent to a ‘normal’ air-spring with a bigger volume with respect the previous case.

main (L)RA(Z(E) = 2,(8)
Prrin (1) = — M

Alz(e) = z(£)) + Vaus

The pressure inside the auxiliary chamber has the same dynamic of the main chamber pressure: pay.(t) = P (L)

{

M Mz = —c(t)(2(t) — 2.(t)) + @Pm(t) — Parm)A — Mg
m#, = +c(t)(2(t) = 2,(t)) — @Pm(t) = Parm)A — ke(2¢(t) — 7, (1)) + Mg

pPm(DA(Z(t) — z,(1))
A(z(t) — 2:(8)) + Vags(0)
_ PPaux(DA(2(1) — 2,(1))
A(z(t) = 2:(0)) + Vauux

3 }jm(t) o

Paux(t) = s(t)

o\mzum

| P [ N1E) = - (G -2« Fi - Mg
H * “K(2p-2-08)-F() - &
—T‘l 1 M () = C (26 -2 +W(Ep-2616) - M) Kt (T - 20 ~De) -mg

2y

| | Flp = -BFx) + BRn k)




Mz(t) = +F () — c(t)(2(t) — 2,(t)) — k(z(t) — z(t) — As) — Mg
mz,(t) = —F (1) + c(t) (2(t) — 2 (t)) + k(2(t) — ze(t) — As) — k(2 (t) — 2. (t) — Ay) —mg

F(t) = —BF(t) + BFn(t) Fiuim = Fin(t) < Frax
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