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A Study on the Micro Stepping Drive to Reduce Vibration of Step Motor

Gyu-beom Shin*, Jeong-Woo. Lee**, Jun-Ho. Oh™***

ABSTRACT

In this study, We use microstep control to reduce vibration of step motor. Microstep control of step motor
is usually thought of as an extension of conventional step motor control technology. The essence of micro
stepping is that we divide the full step of a step motor 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 angle. But due to the
nonlinear characteristics of the step motor, we need to compensate current waveform to improve the over-
all 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 Auto-
matic Switching on the Fly. To compensate the torque harmonics. neural network 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.

Key Words: Step motor(=%=E) Micro stepping(mhe] 22 28)%), Digital PWM(HIAE A% Az,
Vibration(® %), Neural network (173 2%)
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Fig. 3 Experimental setup
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Table. 1 Result of exhaustive search

RPS Esror i i Variance MSR/4
1.3330 35.0970 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 0 -0.3500 0.0340  700.0000
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Fig. 7 PSD of compensated wave form(1rps)
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Fig. 10 Result of iterative input parameter search

Tabel. 2 Obtained data through iterative input parame-

ter search

F2) s M™%
0.764% =0.3141 300_0000
a. 7512 0. 3282 310.0000
0.7393 =-0.3466 320.0000
07297 =0.3694 330.0000
0. 7232 -0.3938 340.0000
07163 ~4711 350.0000
071056 ~0.5085 3&0.0000
0. 701% 0. 5456 370.0000
O 6K 0. 5786 3RO 0000
06654 -0.6032 200 0000
0.6456 ~0.6251 400_0000
0.62498 06435 EAR R i i)
0.5974 —D_6593 4240, 0000
05773 = G784 430.0000
O 5654 -0.6915 4400000
05015 -0.6751 4500000
O 4835 -0.GE83 4560 0000
O 4G6D -0.7014 A70_ 0000
04510 -0.7135 ARO_OD0O0
O 4330 0. 7225 450 0000
04100 -0.7215 500 0000
03I -0.7122 100000
0.3164 —0.6409 5200000
02604 -0.582% 530 0000
0.2401 -0.5574 S40_ 0000
0.2130 05384 5500000
0.1926 05231 60,0000
0.1746 -0 5188 HF0.(00)
0.1563 05109 SEQ-QOO0
0.13X8 -0 5032 SO00.0000
0.121%9 Q4951 GO0 OO0
0. 1050 -0 4878 SLO. 0000
0.0903 =0, 4786 G20.0000
0.0755 -0 4695 630.0000
00513 -0.4610 S40.0000
00473 04481 BH50.0000
00346 £.4393 H60.0000
00223 -0.4273 &70.0000
0.0102 -0.4140 SR0O_00D0
=001 § -0.3987 SO0 D000
00119 ~03AR1X FOO_ (000D
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Fig.13 FFT result of 0.888 rps (i 0.5 i: -0.65)

Fig.14 FFT result of 0.615 rps (i 0.05 i -0.45)
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