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(A Study on the Micro Stepping Drive to reduce Vibration of Step motor)
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Abstract: In this study, to reduce vibration of step motor we use Microstep control. Microstep control of stepmotor is usually

thought of as an extension of conventional stcp motor control technology. The essence of micro stepping is that we divide the

full step of a stepmotor into a number of substep called microstep and cause the stepmotor to move through a substep per input

pulse. In ideal case, by controlling the individual phase currents of a two-phase step motor sinusoidally we can get uniform

torque and step angles. But due to the nonlinear characteristics of the step motor, we need to compensate current waveform to

improve the overall smoothness of the conventional micro stepping system. We implement digital Pulse Width

Modulation(PWM) driver to drive step motor and microphone was used for detecting vibration. Driver enables speed change

automatically by increasing or decreasing micro stepping ratio which we call Automatic Switching on the Fly. To compensate

the torque harmonics, Neural Networks is applied to the system and we found compensated optimal input current waveform.

Finally we can get smooth motion of step motor in a wide range of motor speed.
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Table. 1 Result of exhaustive search

Variance MSR/4
13330 350970 0.7500 -0.3500 0.0220  300.0000
1.0000 37.9870 0.6500 -0.6000 0.0200  400.0000
0.8000 68.6060 0.3500 -0.6000 0.0340  500.0000
0.6670  66.3030  0.1000 -0.5000 0.0250  600.0000
0.5710  95.5680 1] -0.3500 0.0340  700.0000

(b) Error surface of 0.57rps.

Fig. 5 Error surface of exhaustive search results
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Fig. 6 Comparison of purc sine and compensated
waveform (1 rps)
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