w5 % (7 &) (DC Motors)

B Two basic equations:

P =g ® Generator : Generated voltage
«— fa™ O Motor : Back emf (Lenz slaw)
Tk &F Motor: Generatedtorque
~ @ 74| Generator: Retardingtorque (Lenz's law)

E.l.=T w,(Neglecting losses)
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Forward driving and regenerating braking
Backward driving and regenerating braking



Torgue in DC Motor

M Torque generating capability of a DC Motor is the best, since the
flux and armature conductor current are kept in quadrature in nature.

When etectric current
passes through a coil in
A magnetic field, the
magnetic force
produces & torque
whiich funns the
GG moior
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Torgue-Speed Characteristics
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V.. Control T: Load torque(Disturbance)

O = 1%F B2l (Armature reaction (AR) effect) © 4 & :

= Motor: Load T= &= w, T

® Generator: Load T= @1 =E, |



Speed control
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O V, control (Constant-torque region, constant-flux),
O ® control (Constant-power region, field weakening),

O R, control



éla

+
Vi — Vit
=0 T1 T2 /\ T1 T2
T
= < la
(PR [ o N
T=% & > * E
% lafadF =
B Ea
—
Rated “m
—
Constant torque Constant power

(constant flux)
(\Vt control)

(Field weakening)
(I]c control)



B i 2 fEAER R AT R

Q)
m / Differential
/\ \ | compound

—— Separately excited

N :
Cumulative compounc

Series moto

Rated



Series Motor

® Universal motor: AC and DC are all okay.
W Large developed torque (large starting torque):

T=K.I}

m Speed will be dangerously large at light load.
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