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VSEBINA VAJE

Regulacija pomika hidravlicnega valja >

> Strojna in programska oprema >

Generator referencne vrednosti >

PID krmilnik >
B> Krmiljenje proporcionalnega ventila >

w Regulacija batnice hidravlicnega valja >
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HIDRAVLICNE KOMPONENTE

Proporcionalni hidravlicni ventil

Hidravlicni valj



MERILNA

Potenciometri¢ni merilnik poti




KRMILNE KOMPONENTE

Start stikala

Napajalnik, 24 V

Generator referencne

vrednosti PID krmilnik



Hidravlicni valj

Tehni¢ni podatki:

Vrsta: dvostransko delujo¢, enobatni¢ni valj
Medij: hidraviliécno mineralno olje 22 [mm?/s, cSt]
Premer bata: 16 mm

Premer batnice: 10 mm

Gib valja: 200 mm

Obratovalni tlak: 60 bar (120bar max)



Hidravlicni valj




Potenciometri¢ni

Rdeca (napajanje +)

\

Modra (napajanje -) /
Crna (signal +)/

Bela (signal -)



Potenciometi

1 — matica,

2 — steblo,

3 — pokrov z vodili,

4 — ohiSje,

5 —drzalo in tipala,

6 — elektricne povezave,
7 — elektricni prikljucek,
8 — prevodna folija,

9 — Gistilni obrod.
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Potenciometi

. /2 4

1-10vV DC
2 —izhodni signal 0-10V DC

] 3 — prevodna folija
4 — tipalo

5 — pritrdilna palica

6 — uporovna folija
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Potenciometri

e
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J\&}: modra
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|
Potenciometer f) Ohisje
4 pinski konektor g) Napajalna napetost
Prikljucek h) Signal +
Referencna napajalna napetost 1) Signal —

Impedancni pretvornik

j) Ozemljitev
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Hidraviicni

10V ---f

Output signal

0.15V momdedlefmmmm e
0 Travel distance 200 mm
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Generator referencne vrednosti




Ramps
The ramps are set as slope parameters

(seconds / Volt), i.e.: A setwontvae
m low ramp value = large slope
m high ramp value = small slope 21
F
The ramps in the quadrants of the cartesian "E‘; —t Time

coordinate system are defined as follows: ' "\ / -
Quadrant: positive slope of 0 V -~
Quadrant: negative slope up to 0 V

Quadrant: negative slope of 0 V
Cluadrant: positive slope up to 0 V

B N
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Generator

Supply voltage

24V DC +/- 10%

Number of setpoint values

8

Output voltage range

10V 10V Tol. £5 mV
(adjustable in steps of 0.1 V)

Number of ramps

4

Famp times

0.100s/1V
( adjustable in steps of 50 ms / 1V )

Activating voltage of inputs

min. 15V

Output rate

1 kHz

Stop watch

Input 11
Measuring time 0,100 Std.
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Generato

‘Voltage

W1 =3V

W4 =0W

w2 =2y
W3=-3V

Switchover time = 3.0s

=1 =050
R2 =0.0=M

Time
tR3 =1.0sV
R4 =1.0aM

Example 1
Sefttings at setpoint value card:
Function: Internal selection:

Setpoint values 1+4
Time: Switchover time t = 3.0s
Ramp times: tR1 = 0.5s/V

tR2 = 0.0s/V

tR3 = 1.0s/V

tR4 = 1.0s/V
Setpoint values: W1 = 3.0V

W2 = -20V

W3 = -3.0V

W4 = 0.0V
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PID krmilnik
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PID krmilnik
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Regulacija s PID k
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PID krmilnik — (P

—» P K, e(1)

+ o -
—Setpoint -\% Error» 1 K [e(r)dr H'\/ ) Process — Output—»
‘ -/ } \

Povecanje P Clena pomeni:

ZmanjSanje dviznega casa
Povecanje prenihaja
Majhen vpliv na Cas ustalitve

ZmanjSanje napake

Amplitude

To: Y(D)

1.5

Step Response
From: U(1)
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PID krmilnik — (1) integralni ¢len

K =2 Step Response
P From; U(1)
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0.4
Dvizni Cas skoraj ne spremeni
0.2H
Povecanje prenihaja . 1 , . , l ,
0 5 0 - 15 20 25 30 35 40
Povecanje Casa ustalitve Time (sec.)

Eliminiranje napake
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PID krmilnik — (D

— P K e(n)
K =2 Step Response
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Optimiranje P, |, D faktorjev

|zkustveno roCno nastavljanje

-\_ Dvizni ¢as Preuihanje Cas ustalitve Napaka stac. st.
Kp - + — _
KI - + + ()
Kp ~ _ _ N

- padec. + porast, ~ majhna sprememba, &J iznicenje

Ziegler — Nichols metoda

Krmilna Ku — oja¢anje zacetka
metoda nestabilnega stanja

0,50K, Pu — ¢asovna perioda
Pl 0,45K, 1’2Kp/Pu nestabilnega stanja nihanja
PI1D 0,60K, 2K|O/Pu KpPu/8
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Optimiranje P, I,

Definicija Ku in Pu pri Ziegler - Nichols metodi

=
faktor

100 mm

A
MNastavitey Spreminjamo Ku, da dobimao
zacetne konstantne prenihaje ;
vrednosti Ku=3 Konstantna amplituda

o e """\ prenihajev

|

! I | { WL

1 I I I |

o Ku=3 I KupoveCamo ! Kuzmanjamo | €as -->Pu=10s

: ni dovolj : Ku=4 : Ku=35 : periode -->Ku=3 5

| | prevec I I I

} } } } t > t[s]
te i t, 10s 20s

Ku — ojacenje zacCetka konstantnega nestabilnega stanja prenihanja

Pu — ¢asovna perioda prenihajev pri Ku
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NALOGA 1 Sestavi hidravlicno she

krmiljenjem proporcionaln
P ter pomik hidravlicheg
uporabi program LabVIE

Hidravlicna shema

Hidravli¢ni valj Potenciometer
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P IT
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Filter
Agregat

28



NALOGA 2 lzvedi regulacijo hidravlic
ventila in merilnika poti.
generatorjem, krmiljenje p

| | | a : i i i o
S [mm] ! i i R . e R A '
B e e e e e e o n
1o i = = : ; = : : | |
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a
FUNCTION? R1= Wi1=
R2= Wa=
TIME? R3= W3=
R4= W=
W5=
W=
W7=

We=_ 29



NALOGA 3 lzvedi regulacijo hidravli

Pot diagram gibanja hidravlicnega valja

ventila in merilnika poti.
generatorjem, krmiljenje

Frevelik faktor ojacanaja, prenihanje

Puot L sistema
S fmm 200 [TTITT'I] r
mm
180 j"\
Fremajhen faktor ojacanja
180
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l.u
100 oW
=
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40
20 |
. 1 [5]
1 2 3 4 ] G 7 8 ] 10
FUNCTION? R1= Wi=
R2= Wa2=
TIME? R3= Wa3=
R4= Wa=
Wha=
WWe=
wW7= 30



NALOGA 4 lzvedi regulacijo hidravli
ventila in merilnika poti.

generatorjem, krmiljenje

Pot diagram gibanja hidravlicnega valja

S [mm]

1 2 3 4 5 6 7 8 ] 10

FUNCTION? R1= W=
R2= Wa=
TIME? R3= WWa=
R4= W4=
Wa=
We=

W= 31



