
Engineering Performance Test Report
Motor Part Number: ES-15-21
System Voltage [V]: 24 - (I * 0.015) 

Torque [Ft-Lbs] Speed [RPM] Amature Voltage [Volts] Amature Current [Amps] Field Voltage [Volts] Field Current [Amps] Total Current [Amps] Power In [Horsepower] Power Out [Horsepower] Efficiency [%]
1.03 2166 23.7 19.5 0 0 19.5 0.62 0.42 68.40
1.98 1701 23.6 27.6 0 0 27.6 0.87 0.64 73.40
3.09 1449 23.5 34.8 0 0 34.8 1.1 0.85 77.70
3.98 1324 23.4 40.4 0 0 40.4 1.27 1 79.30

5 1219 23.3 46.2 0 0 46.2 1.44 1.16 80.50
6.02 1140 23.2 52.4 0 0 52.4 1.63 1.31 80.20
7.99 1024 23.1 63.1 0 0 63.1 1.95 1.56 79.90

10.01 935 22.9 74.2 0 0 74.2 2.27 1.78 78.40
12 862 22.7 84.9 0 0 84.9 2.58 1.97 76.40
15 787 22.5 100 0 0 100 3.01 2.25 74.60
18 724 22.2 114.7 0 0 114.7 3.42 2.48 72.60

19.99 681 22.1 124.8 0 0 124.8 3.7 2.59 70.10
24.99 594 21.7 149.5 0 0 149.5 4.35 2.82 65.00
29.99 521 21.3 173.8 0 0 173.8 4.97 2.97 59.80

y = -2E-08x3 + 8E-05x2 - 0.1409x + 82.895
R² = 0.9987

y = 2E-08x3 - 0.0001x2 + 0.1818x - 5.1136
R² = 0.9984
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y = -0.2118x3 + 12.158x2 - 230.7x + 2167.8
R² = 0.9594

y = 0.0016x3 - 0.1018x2 + 6.9265x + 13.752
R² = 0.9999
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y = 0.0181x4 - 1.3062x3 + 33.118x2 - 369.02x + 2391.8
R² = 0.9843

y = -0.0003x4 + 0.0246x3 - 0.6216x2 + 5.5785x + 64.543
R² = 0.9783
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y = -2E-08x3 + 8E-05x2 - 0.1409x + 82.895
R² = 0.9987

y = -7E-08x3 + 0.0004x2 - 0.6763x + 430.37
R² = 0.9993

0

20

40

60

80

100

120

140

160

180

200

0

5

10

15

20

25

30

35

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Cu
rr

en
t D

ra
w

 (A
m

ps
)

To
rq

ue
 (F

t-
Lb

s)

Rotational Speed (RPM)

Motor Performance Curves Torque VS Speed

Current Draw VS Speed

Poly. (Torque VS Speed)

Poly. (Current Draw VS Speed)



Engineering Performance Test Report
Motor Part Number: ES-15-21
System Voltage [V]: 36 - (I * 0.015) 

Torque [Ft-Lbs] Speed [RPM] Amature Voltage [Volts] Amature Current [Amps] Field Voltage [Volts] Field Current [Amps] Total Current [Amps] Power In [Horsepower] Power Out [Horsepower] Efficiency [%]
3.01 2178 35.6 34.2 0 0 34.2 1.63 1.25 76.70

4 1986 35.5 40.7 0 0 40.7 1.94 1.51 78.20
5.04 1855 35.4 46.3 0 0 46.3 2.2 1.78 81.00

6 1752 35.3 52.3 0 0 52.3 2.47 2 80.90
7.02 1669 35.3 57.9 0 0 57.9 2.73 2.23 81.60
8.04 1598 35.2 63.8 0 0 63.8 3 2.45 81.40

10.03 1487 35 74.6 0 0 74.6 3.5 2.84 81.10
11.98 1405 34.8 84.9 0 0 84.9 3.97 3.2 80.80
14.99 1300 34.6 100.2 0 0 100.2 4.65 3.71 79.90
18.01 1214 34.3 115.5 0 0 115.5 5.32 4.16 78.30
20.01 1167 34.2 125.5 0 0 125.5 5.75 4.45 77.30

25 1059 33.8 149.6 0 0 149.6 6.78 5.04 74.30
30 969 33.5 172.8 0 0 172.8 7.75 5.53 71.40

39.99 820 32.8 217.6 0 0 217.6 9.56 6.24 65.30
50.02 701 32.2 261.1 0 0 261.1 11.27 6.68 59.30

y = -1E-08x3 + 9E-05x2 - 0.1974x + 147.98
R² = 1

y = 9E-09x3 - 6E-05x2 + 0.1335x - 6.2319
R² = 0.9976
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y = -0.0318x3 + 3.1797x2 - 113.59x + 2375.1
R² = 0.9869

y = 0.0003x3 - 0.0384x2 + 6.0982x + 16.738
R² = 1
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y = -0.0318x3 + 3.1797x2 - 113.59x + 2375.1
R² = 0.9869

y = 0.0006x3 - 0.0529x2 + 0.9158x + 76.376
R² = 0.9794
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y = -1E-08x3 + 9E-05x2 - 0.1974x + 147.98
R² = 1

y = -5E-08x3 + 0.0003x2 - 0.801x + 670.34
R² = 1
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Engineering Performance Test Report
Motor Part Number: ES-15-21
System Voltage [V]: 48 - (I * 0.015) 

Torque [Ft-Lbs] Speed [RPM] Amature Voltage [Volts] Amature Current [Amps] Field Voltage [Volts] Field Current [Amps] Total Current [Amps] Power In [Horsepower] Power Out [Horsepower] Efficiency [%]
3.01 2921 47.8 35.2 0 0 35.2 2.25 1.68 74.40
3.99 2691 47.7 41.1 0 0 41.1 2.63 2.05 77.90
4.98 2532 47.6 46.7 0 0 46.7 2.98 2.4 80.50
5.99 2397 47.5 52.6 0 0 52.6 3.35 2.73 81.60
7.01 2287 47.4 58.6 0 0 58.6 3.72 3.05 82.10

8 2208 47.3 63.8 0 0 63.8 4.05 3.36 83.20
9.99 2071 47.2 74.7 0 0 74.7 4.72 3.94 83.40

12 1959 46.9 85.2 0 0 85.2 5.36 4.48 83.50
14.99 1828 46.7 101.1 0 0 101.1 6.33 5.22 82.40

18 1723 46.5 116 0 0 116 7.23 5.9 81.70
20 1660 46.3 125.9 0 0 125.9 7.82 6.32 80.80

30.02 1426 45.6 173.7 0 0 173.7 10.61 8.15 76.80
40.02 1246 44.9 218.5 0 0 218.5 13.15 9.5 72.20
50.03 1112 44.2 260.9 0 0 260.9 15.45 10.59 68.50

70 898 43 343.4 0 0 343.4 19.8 11.97 60.50

y = -1E-08x3 + 8E-05x2 - 0.226x + 212.53
R² = 0.9998

y = 2E-09x3 - 3E-05x2 + 0.088x + 2.5848
R² = 0.9987
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y = -0.0178x3 + 2.4428x2 - 114.9x + 3063.6
R² = 0.9833

y = 0.0002x3 - 0.0301x2 + 5.9485x + 17.916
R² = 1
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y = -0.0178x3 + 2.4428x2 - 114.9x + 3063.6
R² = 0.9833

y = -2E-05x4 + 0.0025x3 - 0.1308x2 + 2.2921x + 70.926
R² = 0.9763
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y = -1E-08x3 + 8E-05x2 - 0.226x + 212.53
R² = 0.9998

y = -4E-08x3 + 0.0003x2 - 0.8732x + 909.8
R² = 1
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Engineering Performance Test Report
Motor Part Number: ES-15-21
System Voltage [V]: 72 - (I * 0.030) 

Torque [Ft-Lbs] Speed [RPM] Amature Voltage [Volts] Amature Current [Amps] Field Voltage [Volts] Field Current [Amps] Total Current [Amps] Power In [Horsepower] Power Out [Horsepower] Efficiency [%]
3 4381 71.4 35.3 0 0 35.3 3.38 2.5 74.00
4 4030 71.2 41.7 0 0 41.7 3.98 3.07 77.00

5.01 3793 71.1 47.4 0 0 47.4 4.51 3.62 80.10
6 3604 70.9 53.5 0 0 53.5 5.08 4.12 81.00
7 3451 70.7 59.5 0 0 59.5 5.63 4.6 81.70
8 3331 70.5 65 0 0 65 6.14 5.07 82.60

9.99 3139 70.1 75.6 0 0 75.6 7.11 5.97 84.00
11.99 2984 69.8 86.5 0 0 86.5 8.09 6.81 84.20
15.02 2804 69.3 102.3 0 0 102.3 9.5 8.02 84.40
18.01 2657 68.8 117.1 0 0 117.1 10.8 9.11 84.40

20 2575 68.5 126.6 0 0 126.6 11.62 9.8 84.40
25.01 2394 67.7 151 0 0 151 13.7 11.4 83.20
29.99 2241 67 175.5 0 0 175.5 15.75 12.8 81.20

40 1996 65.5 219.4 0 0 219.4 19.24 15.2 79.00
50 1814 64.4 264.6 0 0 264.6 22.82 17.27 75.70

y = -4E-09x3 + 4E-05x2 - 0.1736x + 245.98
R² = 0.9998

y = 2E-09x3 - 2E-05x2 + 0.08x - 9.1513
R² = 0.9912
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y = -0.058x3 + 5.8104x2 - 204.79x + 4726.4
R² = 0.9849

y = 0.0004x3 - 0.0427x2 + 6.1984x + 17.576
R² = 1
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y = -0.058x3 + 5.8104x2 - 204.79x + 4726.4
R² = 0.9849

y = 1E-06x5 - 0.0002x4 + 0.0124x3 - 0.3414x2 + 4.3553x + 64.354
R² = 0.9808
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y = -4E-09x3 + 4E-05x2 - 0.1736x + 245.98
R² = 0.9998

y = -1E-08x3 + 0.0002x2 - 0.7192x + 1096
R² = 0.9999
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