
l = 0 . 5 m

v = 0 .
25 m

R = 0. 1 ne

B =

0 .5 T

E = 48 V

& In = E
E = 2vBl -> v = 0 at startup

-> E = 0

In = = = 400 A

Starting armature current > Steady-state armature current due to

lack of back ef to limit current.



1

. Starting torque :

Istare = ZilBr = 2(480) (0 . 5) /0 . 5) (0 . 25) = 60 N . m

↓ No-load steady-state -> In = 0

: E = E-IaR = E = 48

E, = 2rBl = 2 x x B = B

: n = =

0 .5x05

= 3666 . 93 RPM

& At steady-state , Im =
1

= 5 N . m

Im = 2 In Br

In = =#0 . 5
=

0 . 5 x 0 . 25

= 40 A

Ec = E-InR = 48 -40x0 .
1 = 44

Ec = 2vBl = B
15444

n=- = 3361 .
35 RPM

0 .25 xTx0 . 5 x 0 . 5

1

. The machine is a motor
, driving a load of 5N . m at 336135 RPM.

The speed drops from 3666 .
93 at no-load to 3361

. 35 due to increase in load,



= Rotated by external 5N . m -> rotor will speed up since external torque is added to torgue

that is already generated.

nT = Est until ECE and In changes direction
,

so that machine becomes generator,

[c = In = 5 N . m

[c = 2 In Br
5

-

In=
=

2 x 0 .
5 X0XO15

= 40A
. Opposite direction form d) and e)

Ega - E = RIa

Egan = E + Ria = 48 + 0 . 1(40) = 52

Egan = 2vBl = B
15 x 52
- = 3972 .

51 RPMn= 0 . 25 xπx 0 . 5 x015

1 This machine is working as a generator.

Input torque produces mechanical
power on shaft

,
which results in

a current (and electic power) being forced into the source,


