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e Objective of todays lecture.

* Overview on DC machine as background study
* Transfer function of DC motor

* Thyristor control DC motor(shunt type)

* Learning outcomes
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Objectives of todays lecture

* To deduce transfer function of DC motor

* To understand speed control of DC motor (shunt type) using thyristor
(possibly next lecture)

7/12/2020 Part 4 Batch 2, Even SemesterREi(Jam. 2019, Department of EEE,



Overview of DC machine
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Overview continued
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continued

EMF equation:
E=V +1,R,(as generator) E=V—-1,R,(as motor)
E < N,.Q

T x1,0 .

vV
N, < —

1)
DC Field
Supply T

shunt Excited DC Motor

7/12/2020 Part 4 Batch 2, Even SemesterREEam. 2019, Department of EEE,



Transfer function G(s) of DC motor
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2.35 DC motor: a. schematic;'* b. block diagram
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Continued

Ao, (t
vp(t) = ky dt( )

Vp(s) = kpsOn(s)

Using KVL in Fig.2.35
e, (t) — i R, — L, 220 _ 4 (£)=0

Using Laplace transformation with zero initial condition

R.1,(s) + Lysl,(s) + Vi(s) = Eu(s)
T'he torque developed by the motor 1s proportional to the armature current; thus,

Tm(S) — Krla(s)
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T,(t) 6,,(1)
K \ i

D,,
Tu(s) = (JuS” + Dyps)O(s) (2.150)
Substituting Eq. (2.150) into Eq. (2.149) yields
R, + LyS)(J ns* + D,,5)0,,
( WnS” + Dus)OnS) e o5 = Eo(s) (2.151)

K,

Part 4 Batch 2, Even Semester Exam. 2019, Department of EEE,

7/12/2020 RU.



Transfer function DC motor (continued)

implification, the desired transfer function, 8,,(s)/E(s), is found to be

hough the form of Eq. (2.153) is relatively simple, namely
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em(s) — Kr/(RaJm)
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