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Servo Control of PMSM Based on Improved ADRC
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ABSTRACT: The work aims to solve the problems of slow packaging speed and worrying packaging quality of tradi-
tional packaging machinery, so as to meet the requirements of high efficiency and high precision of packaging machinery,
and improve the automation level of food packaging and the economic benefits of packaging enterprises.For the perma-
nent magnet synchronous motor with great potential, the controller and control method were studied and improved, and
finally the active disturbance rejection controller was selected. The non-smooth function fal in the active disturbance re-
jection controller was improved to obtain a continuous and smooth tal function to reduce the flutter around the origin, and
the nonlinear state error feedback rate and extended state observer were redesigned based on the tal function to
achieve better control effect of permanent magnet synchronous motor. From the simulation results, tal function had better
smoothness and continuity than fal function. The permanent magnet synchronous motor based on improved ADRC
had better dynamic performance, steady-state accuracy, anti-interference ability and tracking ability. The optimized per-
manent magnet synchronous motor servo control system is suitable for occasions with high precision and frequent load
changes and can effectively improve the level of packaging automation and meet the requirements of packaging industry
such as high efficiency and high precision.
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Tab.3 Performance index of experimental motor at no-load variable position
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Fig.5 Experimental waveform at no-load variable position
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Tab.4 Performance index of variable load experimental motor

T BE e s T e s = e
rad fiL/tr-min™ /% ms E/rad rad fit/tr-min™ /% ms Zfrad
PID 0.116 3 110.5 2.32 45.8 0.000 8 0.055 2 77.3 1.1 68.5 0.000 3
ADRC 0.019 4 29.1 0.39 24.9 0.007 3 0.0132 29.8 0.26 39.5 0.004 9
E-ADRC 0.0125 17 0.25 27.3 0.003 9 0.004 4 17.3 0.09 36.6 0.001 3
I-ADRC  0.005 3 10.5 0.11 17.8 0.001 6 0.001 7 13.1 0.03 21.5 0.000 4




Fig.6 Variable load experimental waveform
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Tab.5 Performance index of no-load tracking experimental motor

P BEFR IR T I 5 18] /ms WE{EL 0 L /rad W 1B 3 3 /rad AT 22/(°) WRAE £ 1L/ %
PID 16.7 1.868 02 0.133 98 15 6.692
ADRC 2.032 1.998 94 0.001 09 1.827 0.153
E-ADRC 2.027 1.998 96 0.000 84 1.824 0.152
I-ADRC 1.953 1.998 99 0.000 62 1.758 0.15
2.0 —2 2.004
-§ 1.5 :
% 1.0
o5 /o /L NN S

0.90L/ /3 )
0.046 0.050 0.054
L L

0 |
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
B [al/s
a BRER(T B N EY
0.5F
PD| g o3[ ——PID
0.1 1
ﬁ -0.1F
%0 | & 03+
. 05 . . .
0 0.1 0.2 0.3 04 0 0.1 02 0.3 0.4
G G
—ADRC
1
0.1 0.2 0.3 0.4 _0'160 011 012 OI.3 0.4

25 It E) /s ' e/

75 ' !
0 0.1 0.2 0.3 04 0164 01 02 0.3 0.4

e /s e/

MU/ (rmin)  HEPLEE/(rmin?) BALEEHE/(r-minT)  HHLEE B/ (r-min™)
=

0 01 02 03 04 0 o1 02 03 04
BT Bt AL
b HBLEE o SRR

K7 28 SR S e p

Fig.7 No-load tracking experimental waveform
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