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Dynamic Characteristics of BLDC Motor for Control Valve
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Abstract

As a brush DC motor, the brushless DC motor is also operated by DC power supply but has no
mechanical contacts occurred by a brush or a commutator. Though the performance of BLDC motor is
almost similar with that of DC motor, the BLDC motor has the advantage of the high speed
responsibility, the high controllability, and the high effectiveness. The control valve using the BLDC
motor, which excludes the burnout effect provoked possibly by the vacuum condition during the flight,
is employed for the upper stage of a launch vehicle. For the component level analysis, the dynamic
response characteristics of BLDC and DC motors to the same design input sources have been studied
in using AMEsim.
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Fig. 1 Performance of BLDC Motor

EC 32 Flat motor @32 mm, brushless, 15 Watt

Fig. 2 Configuration of BLDC Motor
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[MotorData | |
1 Assigned power rating w 15
2 Nominal voltage Volt 24.0

3 _No load speed
T ot !orque

ram 4500
mim a85.8

5 Speed/ torque gradient rpm / mNm 54.0
& No load current mA 70
7 Terminal resistance phase to phase Ohm 13.7
8 Max. permissible speed rpm 10000
9 Max. continuous current at 5000 rpm A 0.56
10 Max. continuous torque at 5000 rpm mNm 25.1
11 Max. efficiency % 64.0
12 Torque constant mNm /A 49.0
13 Speed constant rpm /W 195
14 Mechanical time constant ms 20.0
15 Rotor inertia gem? 35.0
16 Terminal inductance phase to phase mH 5.640
17 Thermal resistance housing-ambient K/W 9.3
18 Thermal resistance winding-housing K/W 5.2
19 Thermal time constant windings s 7.7
20 Thermal time constant stator s 78.7

Fig. 3 Technical Sheet for BLDC Motor

Fig. 4 Modeling using AMESIim (3)
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Fig. 5 3-Phase Switching Current of BLDC Motor
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Fig. 6 3-Phase Switching Voltage of BLDC Motor
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Fig. 7 Comparison of Consumption Current
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Fig. 8 Trend of Input Voltage Consumption
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Fig. 9 Generated Torque under No-Loaded
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Fig. 10 Rotational Speed of Motor
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