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ABSTRACT

� Rare-earth cost makes high-quality PMSMs prohibitive in mid-performance applications

� Hybrid stepper motors have high torque density and much lower cost

� Classical stepping or microstepping shows low robustness (vs. load variations, resonance)

� Modelling the stepper motor as a special case of PMSM

� Vector control similar to a common brushless servo motor

� Back-EMF based sensorless control

� Minimum power consumption and heat generation

� High-performance dynamics

� Audible noise reduction

� Use of low-cost three-phase high-voltage IGBT module

� Application to industrial  fast labelling machine

BACK-EMF BASED ESTIMATION

SENSORLESS CONTROL SCHEME

EXPERIMENTAL SETUP

EXPERIMENTAL RESULTS

CONCLUSIONS
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� Sensorless vector control of stepper motors from low-speed → servo-like 

� Full-torque capability with minimized current consumption

� Compact and low-cost three-phase IGBT module for two-phase motor

� Successfully applicable to industrial labelling machine
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THREE-PHASE IGBT MODULE FOR TWO-PHASE MOTORS: MODULATION ISSUES
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SYNCHRONOUS MODEL OF STEPPER HYBRID MOTOR

6 mm

� Test bench setup

� Power 
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TASKS:

� design of control and power electronics

� design of power supply and filter

� firmware development

� production and testing

TASKS:

� design of control and power electronics

� optimization of converter topology

� study and simulation of control algorithms

� implementation of preliminary control algorithms

� magnetic encoder calibration algorithm


