


Introduction: 

In this experiment we are given two identical motors A and B both having the same nominal characteristics. When a coupler is placed between the motors it acts as a speed sensor, “ the slot position is sensed by an optoelectronic sensor which produces a train pulse having a period Tp.  Having this period along with the current allows us to determine additional values such as angular velocity and effective armature etc.  

Theory: 

In the first half of this laboratory experiment we have an input voltage that is applied to a motor (A). This input voltage varies throughout this part of the experiment, at first we decrease the voltage from 7 to 3 by 1 volt increments and then we raise it from 3 to 6.5 by 0.5 increments. While this is going on an open circuit voltage is applied to a separate motor (B) and after the current (I) and time (Tp) characteristics are taken we can later determine the value of Kb.

During the second half of the experiment we observe the effects for a given input voltage when it is mechanically loaded using a small friction-brake, additional loading through an equivalent electrical load will also be done. Those values will be later compared. 


Procedure: 

The procedural steps used for this laboratory experiment were from the “ Principles of Electrical Engineering Revised 2013”. 














Results: 

Graph 1A: Determination of motor constant (KB)




Graph 1B: Determination of the Torque-Speed characteristic 


Note we determined K1 = 0.00833 and determined K2  = -0.0226 .. from the graphs above using the best fit line function in Excel. 


Discussion: 

After performing the lab experiment and inputting the data into the tables and comparing the experimental values to the theoretical values, there was some very clear discrepancies. When comparing the values of K1 and K2 we saw fairly large differences, the K2 value had a  ridiculous 178052.8 % error whereas the K1 had a significantly smaller error with 31.98% error.  

It was also interesting to note that the efficiency in position FL#3 was  measured to be 63.13% which is pretty high, but still seems to be correct because efficiency is never 100% , we can only get close to such a value. So from this we can confidently say that our efficiency % is correct for this experiment. 


Possible sources of error for this lab experiment include: calculation error, measurements taken in the lab were miscued, fluctuations of the power supply, loose connections or overused banana cords, and finally failure to calibrate the equipment correctly. Also it’s possible the motors may have malfunctioned throughout the experiment.


Conclusion: 

In conclusion we observed that as voltage input decreased on a motor, the angular velocity (ω) increased, and when input velocity was increased the angular acceleration (ω) decreased. So it can be said they have an inverse relationship. We found the motor constant Kb but after our calculations and results its very apparent that our value was incorrect. Its clear now that in order to achieve a respectable value for Kb that it shouldn’t be interpreted from a graph. 

[bookmark: _GoBack]Because of the error with the Kb value, our speed regulation and efficiency values were definitely incorrect, but it was very clear that as angular acceleration (ω) increased the efficiency increased and the speed regulation as well. 

Voltage at B versus Angular acceleration (ω) 
VB versus ω	615.9985596078431	492.41264169279	378.5051390361446	433.3231246896552	150.3154379904306	218.1661565277778	343.343459453552	445.6159792907802	551.1566059649123	5.29	4.17	3.18	2.22	1.3	1.87	3.0	3.85	4.76	Angular Acceleration ω
Voltage at B (Volts)  
Torque versus  ω	510.8280738211382	498.6655006349206	479.6324662595421	455.3032831884058	487.0686285271318	458.6266648175183	2.79888	3.26536	3.73184	4.165	3.43196	3.99007	Angular Accelertaion ω
Torque in (mN-m) 
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