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(@ — q1z2)
” —Cz

Q) = pump flow
g1z = control valve flow
Jiex = leakage
2 = flow coefficient
M = pump pressure
) oy sllae,ad g codle wlys 0gd oo (sile Joo iyl dlolae by JuS 1 3 00i) 35 azas] )b,

(V Sl dolas) 020 oo Gakal S 90 12 0

Y Sl dolse
r 3
qiz = Ca - A - sgnip1 — pz2)- Y ;Im — P2

Oy = orifice discharge coeficient

A = orifice area

pz = pressure downstream of control valve
p = fuid density
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ps = piston pressure

G = fluid bulk modulus

V5 = fuid volume at ps

Ve = fuid volume in the piston for @ =10

A, = cylinder cross-sectional area
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T = py

dr  dps A,
dt  dt K

b iz 1 |:'P2 - 'P.'i:'

iz
Pz=ps+ =
1
K = spring constant
1 = laminar flow coefficient
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Single Hydraulic Cylinder Simulation
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=1 Function Block Parameters: Pump

—Pump [mazk] [link]

The pump model provides a supply preszure for a hpdraulic zystem. The grozss flow,
Llpump. iz =plit between the zupply fow demand [load), Dout, and leakage, Dleak.
The Time and Pump flow vectors entered below specify Qpump and the leakage flow
gain determines Qleak = C2*p1, where pl iz the supply pressure.

—Parameters

Tirne:

0 .04 04 05 05 1]

Pump flow:
[Ama{1 10011]

|nitial pressure:
| Imax/C2e2

Leakage flow gain:
[
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Cq = 0.61

p = 8&00kg,/m?

L =2e— :"imﬂ_.-’ﬁrfr"f Ha
Oy = 3e — S_imﬂ_.-’ﬁrfr',-’ Fa

B =TeBPa

A, = 1e 3m>

K = 5edN/m

Vig = 2.5¢ — 5m’*
T = [0 0.04 0.04 0.05 0.05 0.1 ] sec

Q = [0.005 0.005 0 0 0.005 0.005] m"3/sec



=] Function Block Parameters: Valve/Cylinder/Piston/Spring As... [‘S__<|
— i alved Cylinder/PiztondS pring Aszembly [mazk] [link]

A hydraulic cylinder iz fed thraugh a wariable-area contral valve, producing an axial
pizton force which comprezses a linear pring.

inputs outpLts
&, = walve flow area p = valve and piston pressune vector
pl = zupply pressure % = piztan dizplacement

gin = input flow rate

zee 'zing Simulink, and Stateflow in Automative Applications" for a mathematical
derivation of the subsystem operation.

—FParameters

Sprinig rate;

K

Flows qain from walve to actuatar:
=

Actuatar crozs-sectional area:
IA:

Dizcharge coefficient:
|Cd

Fluid derzity:
Irh-:u

Cylinder wolume at = = 0
EED

Bulk. moduluz:
IEeta
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Baseline Hydraulic Cylinder Piston Fosition
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Two Cylinder with Connecting Rod Simulation
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Two Cylinder with Connecting Rod Simulation
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L =1.5m

M = 2500 kg

I = 100 kg/m"2

Qpump = 0.005 m"3/sec (constant)
Cc2 = 3e-10 m"~3/sec/Pa

Fext = -9.81*M Newtons
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Linear Displacement {m)
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Linear displacement of the pistons and the load (load is in the middle of the rod)

Angular Displacement (m)
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