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What is DC motor?

An actuator, converting electrical energy inlto
rotational mechanical energy

You will see DC motor during Lab 1 and 4.)

Why DC motor?

= Advantages:
= high torgue
» speed controdlabdlity
* portability, etc.

« Widely used in control applications: robot, tape
drives, printers, machine tool industries, radar
tracking system, efc.

= Used for moving loads when

» Rapid (microseconds) response is not required
= Relatvely low power is reguired




How does DC motor work?
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Model of DC motor
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Modeling of DC motor: time domain
dialt)

i

= Armature cireuit . (i) = Rt} + Ly + eplf)

« Connection between mechanical/electrical parls
» Motor torque r(t) = Krialt)
v BackEMF  eyt) = Kyw(t) —

= Mechanical load /d(i) = #{1) — H{1) — (1)

= Angular position wit) = #(t)

Modeling of DC motor: s-domain

» Armature cirouit 1,(+) = IIJ (Bigln) = Ey (o))
L ™" By
« Conneclion between mechanical/electrical parts
* Motor torque T(a) = Kl;(z)
v Back EMF Ep(a) = Kp52(=)

= Mechanical load f2{s) = !
Js 4+

B (1(s) — Tr(s))

1
= Angular position S(s) = ;ﬂ{ﬁ}




DC motor: Block diagram Useful formula for feedback
Thie) m; Megative feedback system
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Ex: Derivation of transfer functions DC motor: Transfer functions (TF)
Compute transfer functions from Ris) to Yis).
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