H38% 17 1% T &

2017 49 H PACKAGING ENGINEERING + 153 -

\

U 45 gt PR AL R GAT Nl o 328 FE U L S A0 P 4= 4

B, AR, BEE
(hrg K2z, Kb 410083)

HE: B ATRIELEXCENGAEF2FE, BE—MHAGRRIER PI ©iiish 27 %,
Fik AT PILER B otafe L2 5 e F ot b LLesn b ifve it iR B2, RIBIEH BBk,
R A ARIE B K, PAERSERAR ., EEHBMANTARRN, A XERSBOER, &
NARIEE; EWmANT AR, @iﬁ“’Aggi‘HU&:\i&/f@ﬁﬂ, R A%mpRE, B8R FHEREN,
R B AR PL ISR Ae ROt BB 3 B PLAZH AR B A b ds bl e L, AR Z T Bikvh B ik B fe
BANTREET, G ZAFEEALRAELFRHREALEENL, RETEUNERREZHFRETHHS
MR,

KB KRN0 EM,; FHEI,; AR RIER,; PIERNSE; WRoE,; wmukE

hEYZES: TB486'.3  XEAFRIRAD: A XEHS: 1001-3563(2017)17-0153-05

Improvement of Anti-windup PI Control of Current Response Speed
for Stepping Motor

NIE Chuan, ZHU Jiu-si, TANG Jia
(Central South University, Changsha 410083, China)

ABSTRACT: The work aims to propose a new design method for the anti-integral windup PI current controller, in order
to improve the production efficiency of continuous packaging machine. With respect to the excessively slow response
speed for the stepping motor winding current caused by the integral windup of PI controller, the size of anti-windup gain
value was determined and the integral action effects were adjusted according to the input and output states of the control-
ler. When the input changed slowly, this controller gave the full play to the integrator to reduce the overshoot; when the
input changed quickly, the integrator withdrew from the windup more quickly to improve the response speed of the sys-
tem. The experiment results showed that, compared with the traditional PI control and back-calculation PI controller with
a fixed gain, the proposed method could control the winding current more accurately, which improved the current re-
sponse speed and reduced the overshoot. This method makes the winding current change with the reference value in a
better way and improves the dynamic performance of the motor under different operating conditions.

KEY WORDS: continuous packaging machine; stepping motor; closed-loop current control; PI controller; anti-windup;
response speed
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Fig.1 PI controller structure with output limits
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Tab.1 Parameters of PI Controller
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