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The transfer function

* A linear and invariant system is described by the equation:
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The transfer function
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The transfer function
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Block schematic
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Circuits with OA: basic structures
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Derivation and integration
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Equivalent schematics
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Equivalent schematics
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Equivalent schematic with OA




Equivalent schematic with OA Si
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Equivalent schematic with OA Sl|
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Equivalent schematic with OA

6) = -

SZ-I-Z s44

1
s2+2s+4

Transfer Fcn

—_

| subtract

SR




Step

—_

Equivalent schematic with OA
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Equivalent schematic with OA
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Equivalent schematic with OA
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Equivalent schematic with OA
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Equivalent schematic with OA
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First order system S-|
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First order system S-I: step input
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Cs) _ G(s)

Second order system S-II RGs) 1+GG)* H(s)
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¢ — factor de amortizare

wq,- pulsatie naturala de oscilatie



Second order system response: step input

c(t) =1—e*"| cos @, + 6 sin@,t |=
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Second order system response: step input
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Transitory response:

step input

t; - delay time
t,- rise time
t,- peak time Op- peak value

ts- settling time
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Determination of transient parameters
Rising timet, :
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Determination of transient parameters
Rising timet, :
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Determination of transient parameters
Overshooting time t,:

c(t) =1—e*"| cosm,t + 6 sin@,t |=
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sin{a)dt + arctg




Determination of transient parameters
Overshooting time t,:
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Determination of transient parameters
Overshooting value 0,
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Determination of transient parameters
Overshooting value 0,
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Determination of transient parameters
Settling time t. :
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DC motor model

U{_ : [C:—f

U, =R, 0)+L, 2D o) [
dr




DC motor model
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DC motor transfer function
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DC motor transfer function
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DC motor dynamic parameters
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R-L circuit
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D kMachine -

Parameters |Clther Infao I Zalar I

Example:

DC machine Help
Display
Marmne [ -
Ra {armature) 0.5 =l
La {armature) 0.01 I~ =l
RF (field) 75 =l
LF (Field) 0.02 I
Moment of Inertia 0.4 =l
vt (rated) 120 ad
La (rated) 10 hd
n (raked, inrpm) 1200 |
If {rated) 1.6 ad
Torque Flag 1 Tl
Master3lave Flag 1 ad
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DC motor nominal data
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Transient behavior of the DC motor

Transient behavior for the DC motor
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Jand f determination
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Experimental data
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! ! :

1800

T
— Dynamic behavior of the DC motor
= —-Parameter determination-measurements ||
———Parameter determination-calcultation

1600

1400 R WUTR OO OO PR SRR

1200 g ................... ................... .................... .................... ................... .................

1000 e ................... .................... .................... ................... T ................... .................. _

a0 ................... g ................... TR ................... .................... .................

Speed [rot/min]

G600

400

200

0.s 1 15 2 25 3 35 4 45 5
Time [5]



DC motor block schematic
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DC motor block schematic - electric
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DC motor equivalent schematic
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DC motor equivalent schematic
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DC motor block schematic - mechanic
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DC motor equivalent schematic
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DC motor equivalent schematic
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DC motor equivalent schematic
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Experimental data

Nominal data
Data Value Unit
1 UA : A V
2 IA A
3 RA Q
4 LA H
5 nn U, rot/min
Measured data
Data Value Unit
1 J ( kg-m2
2 f L Nm/rad/s




Transient behawor for the dc motor

Expenmental measurements |

Model simulation
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DC motor transient behavior

Transient behavior for the DC motor

Transient behavior for the DC motor
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