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Stepper Motor Subdivision Drive Design Based On
SPWM Technology

Student: Luo Xiaolong Electrical Engineering and Automation
Superviser: Y u Shiqgiu College of Electronic and Information

[Abstract]:

In this paper, the working principle and configuration of three-phase hybrid Stepper
are introduced, then based on technologies such as stepper motor controller, PWM
inverter and microcontroller. We analysis the using of micro-stepping drive technology to
improve operational performance, discuss the principles of SPWM inverter for stepper
motor with invariable torque micro-stepping driver, and propound sine wave current
subdividing and current tracking PWM technology. Sine wave current subdividing
technology not only overcomes the disadvantages of motor's vibration and noise at low
speeds but also reduces probability of resonance. Current tracking PWM technology can
maintain constant torque within wide speed range. It prevents the reactive voltage errors
brought by other windings and the drift errors brought by current. It improves the precision
of subdivision. In the thesis, we develop a single chip computer —based digital controlling
system for a three-phase hybrid stepper motor that is mainly constructed froma AT89C51
single chip computer and 82791C which is used as the core of control parts and a three
full-bridge driver 1IR2130.The power stage of this driver uses IGBT IR2130 that provides
high reliability Based on the approach, the system's whole architecture, the design of
hardware and software are introduced in detail.

In finally, the reliability and stepper accuracy of this new control system are tested.
The results show that the system can effectively satisfy the fixed position accuracy of
customer request, represses movement noise and mechanical vibration. Meanwhile, the
realization of the invariable torque micro-stepping technology of stepper motor can
effectively reduce the cost to improve the system's reliability and relevance.

[Keywords] Microcontroller ,SPWM ,Three-phase Hybrid Step Motor ,Microstepping

driver
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