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Armature-Controlled D.C. Motor

NEa

Motor Toque: Tm(t) =K., ia(t) K., is a constant
. depending on flux
(electrical eq.)

Motor Toque: T, (t) = Jo(t) + cw(t) Jisinertia moment
. C is friction constant
(mechanical eq.)

== (Js+chos) =K, 1,065



Armature-Controlled D.C. Motor

e\ °

- X
/\ \/(\S\'O(\

0
NE4

di(t
L, ;(t) + R,i(t) + K w(t) =V, (t) Kirchhoff Law
m=p (LaS + Ry )l 4(8)+ Kpax(s) = Vy(s)

+
(Js + c)ax(s) = K g 14(5)



Block Diagrams of Components
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Block Diagram of Armature-Controlled D.C Motor
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Exercise

Show the frequency-domain block
diagram of the following RC network:

i RI R2
—_  F .
- T — .
V == Vei C, == V

Steps: First, find the circuit equations
Then, find their Laplace Transforms
Then, Find the overall transfer function
Finally, build the block diagram



Answer
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V C== |V (@
===) First, find the circuit equations
. Vi _ VCl . VCl - VO . . .
[ = R I = R, L=1 +1y
[, dt i, dt
VCl _ fll ‘/O _ flz




':Vi_VCI - Ver — Vo

l Rl I, = Rz
[ dt [, dt
VCl = f ! I/O — f 2
Cy c,

===) [hen, find their Laplace Transforms

I(s) = Vi(s) ;1Vc1 (s) L(s) = Vey (S)R: v, (s)
| _ I(s)
Vea(s) = 25? V,(s) = 2‘25

l=l1+l2

I(s) = I,(s) + I,(s)



I(S) _ VI(S) _ VCl(S) 12(5) _ VCl(S) _ VO(S) I(S) — 11(5) + Iz(S)

R4 R;
I _ L(s)
Vei(s) = zii) Vols) = 2‘25

=== Then, find the overall transfer function

I(s) = I,(s) + I,(s) L(s) = Vc1(S)R— Vo (s)
| |

Vi(s) = Vei(s) _ Vei(s) = Ryl (s) + Vo (s)
R, CisVe1(s) + CosVp(s) ¢mmm  'C1 _ REC?ZS U (s) + V. (5)

VI(S) — [R]_ClRZczSZ + (R1C1 + chz + R1C2)S + 1]‘/0(5)




mmm) Finally, build the block diagram

VI(S) — [R]_C]_RzCZSZ + (R1C1 + RZCZ + R]_CZ)S + 1]‘/0(5)

Vi (s)

Vo(s) _

1

VI(S) B [R1C1R2C252 + (R]_Cl + RZCZ + Rl(:z)s + 1]

!

1

R1C1R,Cr5% + (RyCy + RyCy + R1Cy)s + 1

Vo (s)



