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Armature and Shaft Torque of DC Motor




[image: ]
[image: ]
[image: ]
[image: ]
image1.png
Armature Torque of DC Motor

Let 7, be the torque developed by the armature of a motor, then the power
developed

power developed = T, x 21N /60 watt

The electrical power converted into mechanical power in the armature=FE I,
Equating the above two equations yields
Ty X 2nN = Eply

Ea _60Ely _ _ Ealy

Te=gnjeo -z N -0 ™

or

T, —9-55 Z1, )(P—0159 Z1, )(PN

=222 471, x 2= 015921, X S N.m

[ Shaft Torque of DC Motor |
Mot tput

Ty = 9_55%;‘_.“

[ (T4 = 7, is known as lost torque and is due iron and friction losses of the motor
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Example: A DC motor takes an armature current of 110A at 480V. The
armature circuit resistance is 0.2€. The machine has 6 poles and the armature
is lap-connected with 864 conductors. The flux per pole is 0.05wb. Calculate
the speed and the gross torque developed by the armature.

Ey =V — 4Ry = 480 — 110 x 0.2 = 458V

$ZN P 0.05x864xN
Ey= X5 = ——pg—— = 458 N = 636 rpm
Eyly 458 x 110
Ta = 955 = 9.55—— ~ 756N.m

Or T, =0159x ¢ xZx I, =0.159 x 0.05 x 864 x 110 ~ 756N.m

Example: Determine armature torque and motor speed of 220V, d-pole series
motor with 800 conductors wave connected supplying a load by taking 45A from
the mains. The flux per pole is 25mwb and its armature circuit resistance is 0.62.

P 4
Ty = 0.159¢ZI4 X = 0.159 x 0.025 x 800 x 45 x 7= 286.2N.m

Ey = Vp — IRy = 220 — 45 X 0.6 = 193V

g JPEN P _0025x800XN 4 e
‘4~ "60 A 60 2- = pm
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Example: A 220V DC shunt motor runs at 500 rpm when the armature
current is S0A. Calculate the speed if the torque id doubled. Given that
R029.

In shunt DC motor the flux is constant.
P P
Tay = 01599214 X 5 Taz = 2Ta1 = 0159921 X 5

Tar _ I 1_50

- =
2Ty I 2 Iy

- Iy, = 2% 50 = 1004

Epy = Vp — LRy = 220 — 50 X 0.2 = 210V
Esz = Vr — LizRs = 220 — 100 x 0.2 = 200V

$ZN, P $ZN, P
En="g 7 Ene="g0 %7
En N 210 500 L 500x200
Ea M 20 000 2200200 6em
N, 200 N, =100 P
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Example: A 500V, 37.3kW, 1000rpm DC shunt motor has on full load an
efficiency of 90%. Determine (i) full load line current (i) full load armature
torque (neglect iron and friction losses).

380 _ yasaw
09

1444

Full load line current = =00 82.94

() Motor input =

t . L
""Z’" —Nm (neglect iron and friction losses)

Ey4l
(i) Ty = 9.55# ~955

37300
T, = 955550 = 356N.m

Example: Determine the torque established by the armature of a four-poles
DC motor having 774 conductors, two paths in parallel, 24 milli-webers of
pole-flux and the armature current is S0A.

Ty =0.159 X ¢p X Z x I = 0.159 x 0.024 x 774 x 50 x 4/2 = 295.36N.m




