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Introduction
This experiment is about understanding how DC motors work. An electric motor is a machine that converts electrical energy into mechanical energy. They can be found almost everywhere, such as in home appliances, automobiles and industrial equipment. A DC Motor is mainly composed of a stator which provides a constant magnetic field, and the armature is a simple coil that rotates. The armature is connected to a DC source. When the current flows through the coil, and electromagnetic force is induced on it according to Lorentz law. This magnetic field is responsible for rotating the shaft of the motor.

Procedure:
1) Make sur that the power supplies are OFF.
2)  Connect the circuit using the diagram in Fig. 5.3.
3) Make sure the Fluke DMM is set to DC and 2000mA 
4) Turn the current control on the Anatek all the way to the right.
5) Make sure loading screw FL is not screwed in the motor
6) Connect the voltage lead from the Agilent and place it to the white terminal displayed on the motor box.
7) Disconnect lead X from the box and turn on the Anatek and master power supply.
8) Adjust voltage control on Anatek till it reads 7V.
9) Reconnect the X lead to the terminal where it was disconnected and make sure the voltage still reads 7V.

Measurements:
1) From 7V decrease it to 1V intervals and record Va, Vb, I, and Tp until 3V
2) Now starting at 3.5V increase it to 1V intervals and record Va, Vb, I, and Tp until 6.5V is reached.
Mechanical Loading:
1) Set voltage Va to 6V and record current I and period Tp.
2) Screw in the loading screw FL till it makes contact with the axle of motor B. 
3) Obtain three readings at current I = 400, 450, and 500mA
 Electrical Loading:
1) Set voltage Va to 6V and make sure loading screw FL is not connected to the axle.
2) Turn the EL switch to the right which add a 30-ohm resistance.
3) Repeat steps 2,3 of Mechanical loading and record the results.

Determination of motor constant K (=Kb=KT).
From the data of Table A , calculate and enter values in the table below:
From the data in table A:  

	Vb volts
	w rad/s

	4.96
	566

	3.86
	462

	2.84
	302.08

	1.80
	231

	1.05
	119

	1.52
	175.51

	2.30
	273.18

	3.52
	405.37

	4.44
	510.83





The given slop/Kb/Kt = -112.5 mN-m-sec/rad




For Torque-Speed characteristic; from table B since we know that T = Kt*I and w = pi/Tp we can see that from the graph we get:
	 
	T mN-m
	w rad/s

	-44437
	442.5

	-45000
	441.2

	-50625
	436.33

	-56250
	400.2

	-52312
	462

	-56250
	369.6


-
	

	
	

	

	




· For the effective viscous friction in the unloaded condition: 
B = T/w = -44377mN-m/442.5rad/s*1000 = B = -0.1003 Nm-sec/rad

· For the effective armature circuit resistance Ra: Using table A 
Avg Ra to be = 267/9 = Ra = 29.67ohms
· From Table B, to find the speed regulation:
w no load = pi/7.0E-3 = 442.5
I = 500 mA: w full load = pi/8.5-3 = 369.6 rad/s
The speed regulation S = 100[442.5-369.6]/ 442.5= 16.47%


· Efficient factor table B: Va= 6 V, I= 395mA
[bookmark: _GoBack]Pin = Va*I = 6V*0.395 = 2.37 watts; 
Pout = Kt*I*w = 1.54 watts;
Efficiency η = (2.37-1.54)/2.37 x 100% = 35%

In conclusion, we can say that A DC motor's speed can be controlled over a wide range, using either a variable supply voltage or by changing the strength of current in its field windings. Our results show some errors that were due to some factors out of our control such as the friction created by the heat of the motor. In general, this experiment is a success!

voltage VB (magnitude only) against w(radians/sec)
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