SERVO MOTOR
FIELD CONTROLLED D.C.MOTOR

R¢ |aconst |_a
M’N Jm moment of inertia
V Fm coefficient of friction
f L i f Bm angular shift
\\Jm m wm angular velocity
0l !IQ! !I Q Tm motor torque

Kf is motor torque constant

Field controlled d.c. motor
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V(s) =R; 1 (s)+sL; 1 (s)
Ty =K1 (s)

Ty =573,0,,(5) +5f,,6,,(5)
Ty =8Jp@,(8) + T,0,()
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V,(s) s(R,+sL,)(sd_+f )

a)m (S) K f
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SERVO MOTOR
Armature CONTROLLED D.C.MOTOR

Rf I,const L,

"Wy
= ? Wit
output@d. v input

Armature controlled DC motor




T,al,

Ty =Kq1,
K- 1s the motor torque
do
e,.cw., . W, = ——
dt
do
e, =K =
b b dt

K,Is back emf
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Ve =R +L, —*
dt  V (s)-E,(s) =R,1,(s)+sL,I,(5)
e, =K, ddfm Eb (S) — SKme
e, =K, 0. E,(S) = Ky@,,(S)
T, =K. Ty () =K;1,(s)
d26 d o T,(s)=5"3,0,(s)+sf,0,(s)
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Ty = +f o,
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G(s) =
s(R, +sL_)(sJ,, + f..)
KT
o.(s) s(R, +sL_)(sJ,, + f_)
Va(S) 1_|_ KT SK
s(R, +sL_)(sJd + f_ ) °
o.,(s) K+

V. (s) s(R,+sL)(sJ, + f )+sK K,

If the armature inductance is negelected



O.(s) _ K+
V,(s) sR,(sJd, + f,)+sK K;
O.(s) _ K+

V.(s) s(sRJ_+ f R, +K/K;)

KT
gm(s)_ _(mea_I_KbKT)
v =

. (s) < sR_J 1
LR, + K K,
d.,(s) Kn
V., (S) s(A+sT,.,)
whereK = = S,
(fm Ra + I‘<b}<T)

R.J

a m
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@, (S) =s6,,(s)

V,.(s) (@+sT,)

Relation between torque and back e.m.f constant Kb



Ty =6l
T, =K1,
e, = Ky,

K:lLbo, =K ol



