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Hypothesis
Theoretically, current has a linear relationship to torque when motor speed is held constant as in figure 1, while torque has a hyperbolic relationship to motor speed when current is constant in figure 2. Thus, experimental data should ideally show an array of relationships as shown in figure 1 and 21.

Figure 1 Current and torque relation at constant motor speed


Figure 2 Motor speed and torque relation with constant current

Method 
Raw data collected from the dynamometer was analyzed using Origin. The original data was extrapolated, specifically 1863 columns and 224 rows to form a matrix used to generate a contour 3D plot. Figure 3 shows current and torque relation when the contour plot is cut at constant values of motor speed. Figure 4 shows motor speed and torque relation when the contour plot is cut at constant values of current. 
Result
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Figure 3 Torque Arrays at constant RPM
Table 1
	Torque at Constant RPM values 

	
	Actual RPM (rad/s) 
	Approximate RPM (rad/s)

	Pixel 1
	8005
	8000

	Pixel 2
	6000
	6000

	Pixel 3
	4005
	4000

	Pixel 4
	2017
	2000

	Pixel 5
	12.57
	0
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Figure 4 Torque arrays at constant Current

Table 2
	Torque at Constant Current values

	
	Actual Current (A) 
	Approximate Current (A)

	Pixel 1
	0.01246
	0

	Pixel 2
	4.969
	5

	Pixel 3
	9.992
	10

	Pixel 4
	15.01
	15

	Pixel 5
	20.02
	20
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References:
1Theoretical relation of the formula Electric Car Physical Parameters of Load Torque, Supply Current and Motor Speed. 
2Plotting 3D surfaces in Origin: http://wiki.originlab.com/~originla/howto/index.php?title=Tutorial:3D_Plotting
http://www.originlab.com/index.aspx?go=Products/Origin/Graphing




Current and Torque relation given constant Motor speed

Calculated Torque	0	2.5	5	7.5	10	12.5	15	17.5	20	22.5	25	27.5	30	32.5	35	37.5	40	42.5	45	47.5	50	52.5	55	57.5	60	62.5	65	67.5	0	5.7142857142857141E-2	0.11428571428571428	0.17142857142857143	0.22857142857142856	0.2857142857142857	0.34285714285714286	0.4	0.45714285714285713	0.51428571428571423	0.5714285714285714	0.62857142857142856	0.68571428571428572	0.74285714285714288	0.8	0.8571428571428571	0.91428571428571426	0.97142857142857142	1.0285714285714285	1.0857142857142856	1.1428571428571428	1.2	1.2571428571428571	1.3142857142857143	1.3714285714285714	1.4285714285714286	1.4857142857142858	1.5428571428571429	Current (A)


Torque (Nm)



Motor speed and Torque relation given power constant Current

Calculated Torque	250	500	750	1000	1250	1500	1750	2000	2250	2500	2750	3000	3250	3500	3750	4000	4250	4500	4750	5000	5250	5500	5750	6000	6250	6500	6750	7000	4	2	1.3333333333333333	1	0.8	0.66666666666666663	0.5714285714285714	0.5	0.44444444444444442	0.4	0.36363636363636365	0.33333333333333331	0.30769230769230771	0.2857142857142857	0.26666666666666666	0.25	0.23529411764705882	0.22222222222222221	0.21052631578947367	0.2	0.19047619047619047	0.18181818181818182	0.17391304347826086	0.16666666666666666	0.16	0.15384615384615385	0.14814814814814814	0.14285714285714285	Set RPM (rad/s)


Calculated Torque (Nm)
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