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Investigation on Rotor Oscillation Damping of a Stepping Motor in High-speed Region
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Fig. 1 Experimental system.
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Table 1 Specifications of the stepping motor.

Rated voltage 4.0 [V]
Rated current 1.2 [A]
Holding torque 0.26 [N - m]
Rotor inertia 5.4x10° [N » m - s¥/rad]
Step angle 1.8 [deg.]
Current

sensor
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Fig. 2 Connection diagram of current sensor.

3. mEEICHEITHRHERRS

AW TIEEH 1 BT L D1, &l

AR 2332 72012, EREVEICEN
HEEET 4 — RN 735, ZITiEE



3, Bl & BRED i O SR E) o LR &
RLHTOICTRFEREAT T2,

FREOFHERICHE T, miEkTK
T R E N K E T D HEE HE K
(4000~5000pps, 7 /L AT v FHE)TEB T
[ i 3o FEE & K B 9 O BEFRT 8L & I E L
7-.

[l B s L OV Eh B e 1 0 — 1) % (X

WRT. ZOBIO X DI, SRR
A 7 BRICIIBRENEmRIC BRI XK 5 74
REh A T, %@ﬁ%imﬁﬁ%kﬁok
W ALOBRERREIZHB W TS, R 212
b X oI, BrEE m®%@ﬂ&@i27
v B 7 E—F ORERBIOEN &1
LnvEW s m sl on.

- - - - rotor speed
— driving current

4200

o
©

4000

rotor speed[pps]

driving current[A]

3800

1
260 270 280

time[ms]
[X| 3 [ElfAE A b KR i
(4000pps)

Fig. 3 The rotor speed and the waveform of

driving current(4000pps).
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Table 2 Vibrational frequency of rotor

speed and driving current.

Reference | Frequency Frequency
Speed (rotor speed) | (driving current)
[pps] [Hz] [Hz]
4000 1447 1447
4100 145.4 146.1
4200 145.6 145.0
4300 146.2 146.2
4400 145.6 146.5
4500 146.6 147.1
4600 146.3 146.5
4700 146.1 146.4
4800 146.8 144.9
4900 144.0 143.6
5000 144.0 144.0
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Table 3 Phase difference of rotor speed and
driving current.

Reference )
Speed Phase difference
[deg]
[Pps]
4000 42.6
4100 43.1
4200 43.3
4300 43.2
4400 41.4
4500 41.7
4600 43.8
4700 42.6
4800 40.3
4900 42.3
5000 41.6
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(a)Waveform of exciting current
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(b) Temporal variation of electrical angle

X 4 JEREFETTEIE & R ORISR
Fig. 4 Relationship between the waveform of

exciting current and the electrical angle.
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Fig. 5 Example of driving current in

high-speed region.
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(b) Temporal variation of electrical angle
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Fig. 6 Manipulation of the waveform of

driving current and the electrical angle.
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Fig. 9 Temporal variation of rotor speed (no load). Fig. 10 Temporal variation of rotor speed (load1l).
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