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Study on the Recoil Operation of the Servomotor
with PM Poles
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Abstract

For the conventional DC machine, the armature MMF is negligible compared with field
MMF except when the machine is under heavy load or transient conditions. During the
motor starting or reversal, the transient armature current and corresponding MMF effect
the flux density of each pole in the machine magnetic circuit. However, the circuit flux
density is restored to normal values by the field winding MMF after the transient armature
current dies in an electromagnetic DC motor.

Permanent magnet servomotor have no field windings about the circuit poles to restore
circuit flux density through the demagnetized part of each pole after the transient armature
MMF dies, and portions of the magnetic circuit stay permanently demagnetized. thus the
problem of stabilizing a magnet pole piece under the influence of the transient armature
current needs attentions.

This work present the recoil operation of the servomotor with PM poles in conjunctions
with the influence of the armature reaction effect. The developement of an analytical and

quantatative study is presented for predicting the regime of the recoil operation under this

condition.
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Fig. 2. Recoil operation for a servomotor with
slotted rotor.
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Fig. 3. Armature current and the reaction at
tips of a pole during 2 motor reversals.
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Table. 1. Length of air gap and variations of
MMF, during motor reversals
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Table. 2. (H,, B.) and (H,s B,:) vlues ob-
tained along pole face positions

Hall} 1B | Los(m/m) | Lea(m/m) | 23201 B s o Lo T
1 5. 60 1.3 | 14,570 — i T (m/m) (m/m

2 2 86 8. 60 10,740 1 |(—272, 9412)] (-—500,8500)| 5.60/ 11.34

3 2 54 8 98 440 2 |(—154,10,424)] (-—415,9380)] 2.86| 8.60

4 2 49 8.93 0 3 {(—138,10,518)| (—405,9450)| 2.54| 8.28

5 2 54 8 98 440 4 ({(—135,10,550)| (—400,9490) 2.49] 8.23

6 2 86 & 60 10,740 5 |(—138,10,518)] (—405,9450)| 2.54] 8.28

7 5. 60 11.34 14,570 6 |(—154,10,424)| (—415,9380)| 2.86] 8.60

7 (=272, 9,412)| (—500,8500)| 5.60[ 11.34
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Table. 3. Variations of (H,, B,) along pole face positions

(oA (Hus, Buas) ! (Huty Bans) ’ (Hnsy Bns) (Hps, Bns) (Hanos Bmo) (Hm1oy Baio)
1 (—670, 4950) (—346,6246) (=197, 6842) (—670,4950) (—346,6246) (—197, 6842)
2 (—590,7075) (—354, 8620) (—131, 8911) (—590,7025) (—354, 8020) (—131, 8911)
3 (550, 7775) (—364, 8520) (—124, 9480) (—5b1,7760) (—363,8512) (—123, 9472)
4 (405, 9450) (—405, 9450) (—135,10550) (—405,9450) (—405,9450) (—135,10550)
5 (—550,7775) (—364, 8520) (—124, 9480) (—551,7760) (—~363,8512) (—123, 9472)
6 (—590,7075) (—354,8020) (—131, 891D) (—590, 7075) (—354,8020) (—131, 8911)
7 (—670,4950) (—346,6246) (—197, 6842) (—670, 4950) (—346,6246) (—197, 4842)
unit (H., B.)=(Oerstcd, gauss)
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Fig. 7. Locus of stabilized magnet recoil lines.
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