Mechatronic Actuators



Asynchronous motors



Asynchronous electric motor
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Rotating magnetic field 2




Operation
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Operation




Squirrel cage
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Detailed composition

Stator with
stator windings

Terminal box Cooling fan

Cooling air flow

Motor shaft

Squirrel-cage rotor

Bearing
Cooling fins

Chassis



Moment characteristic
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Control options (1)
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Control options (2)
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Control options (3)
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Control options (4)




Principle of pulse width modulation
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Generation of Pulse Width Modulation using natural sampling
Frequency ratio = 9, Modulation depth = 0.8 (ﬁ fc)
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Pulse width modulation (2)
220V, 80Hz
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Realization in Simulink
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Frequency regulator
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A model of an asynchronous electric
motor




Linearization
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Asynchronous motor as an element in
the control system
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Frequency controller
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Frequency controller
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A001 - Frequency Reference Selection 1

...... Index Description

Rest...

Value Drive Value Default Range Units Hex Address
@ ~o01 Frequency Reference Selection 1 1: Control dircuit terminal block — L 0 to 10 1200 (]
@ o002 RUN Command Selection 1 1: Control circuit terminal block - 1 1to4 1201 |
@ 2003 Base Frequency 1 50.0 - 50.0 30.0 to 50.0 Hz 1202 [}
@ A004 Maximum Frequency 1 50.0 50.0 50.0 50.0 to 400.0 |Hz 1203 ]
@ ao00s FV/FI Selection 0: Switching between O and OI ter... - 0 0to3 1204 M
@ A011 FV Start Frequency 0.00 — 0.00 0.00 to400.00 |Hz 120A |
@ ao12 FV End Frequency 0.00 — 0.00 0.00 to 400.00 |Hz 120C [
@ a013 FV Start Ratio 0 - 0 0 to 100 % 120E ]
@ a014 FV End Ratio 100 —_ 100 0 to 100 % 120F E]
@ A01s FV Start Selection 1: Use O Hz —_ 1 Otol 1210 |
@ 2016 | Analog Input Filter (FV, FI Sampling) 8 . 8 1to31 1211 [
@& a017 Drive Programming Selection 0: Disabling - 0 0to2 1212 ]
@ A018 Multi-step Speed Selection 0: Binary mode - 0 Otol 1214 =
@ A020 Multi-step Speed 1 Reference 0 6.00 — 6.00 0.00 to 50.00 |Hz 1215 E‘
@ a021 Multi-step Speed Reference 1 0.00 — 0.00 0.00 to 50.00 |Hz 1217 =
@ a022 Multi-step Speed Reference 2 0.00 - 0.00 0.00 to 50.00 |Hz 1219 ]
@ a023 Multi-step Speed Reference 3 0.00 - 0.00 0.00 to 50.00 |Hz 1218 M
& a024 Multi-step Speed Reference 4 0.00 - 0.00 0.00 to 50.00 |Hz 121D E]




Frequency controller
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Linear motor
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Piezoelectric motor (USM)
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Synhronous motor




