Fak 3 o T
2021 4 2 A PACKAGING ENGINEERING £ 240 -

ERiE
CI AR T EE R 2= B, Hrg 250200 )

WE: B ARZJEABRMP R T S F TR E, KRR EB/SIER R —F SR T F
o Fik ENBRAFEIRINGE MG KR L, A RES § bl R AR AT R, K T A48 442
Mg S A Bas A M, ARG R B R £, T — A RS Bk AR AR e R ek b
FINAY 45 B F vh 2 BLAL A ) s AN Ao by B89 Bh SR %AAmw%HﬁAuﬁyﬁn*aﬁwo %5,
HAFEIAR, R EMERTRESLE s AAT 0, Bl Itk a,; T EHish ’]‘«Hﬂikﬂ
FIABREERE 2rads N; BEEPHERAERS, ﬂ’m/ﬁﬂii)ﬁ&ﬁl’%‘fa%o %38 AT RAFAH
Ehdr ) g ikvm BLak EACH . BATAAE, T A T A R B AAR B R R

KW : RABAM; PR REBS; RIE4,; TSR

hESES.: TS803.6 XEkkRIZAS: A XEHRS: 1001-3563(2021)03-0240-06

DOI: 10.19554/j.cnki.1001-3563.2021.03.034

Design of Multi-axis Control Method for Corrugated Carton Printing

LI Jue-jin

(Shandong College of Electronic Technology, Jinan 250200, China)

ABSTRACT: The work aims to design a multi-axis synchronous control algorithm by deviation coupling control, in order
to improve the accuracy of multi-axis synchronous control in corrugated carton printing process. Based on the introduc-
tion to the structure of corrugated printing machine and with multi-motor control of printing module as the research ob-
ject, the multi-axis position control was expounded based on the deviation coupling control. In order to reduce the syn-
chronous error, a variable-domain fuzzy control algorithm was designed. On the basis of traditional fuzzy control, flex
factor was introduced to realize dynamic adjustment of input and output of fuzzy control. A multi-axis synchronous con-
troller was designed based on ARM and FPGA. Finally, an experimental study was carried out. The synchronous error of
the motor tended to 0 within 1 s, and the synchronous performance was ideal. The variable-domain fuzzy control method
could control the maximum synchronous position error within 2 rad/s. The accuracy of color overprinting was relatively
high, and there were no misprints. The corrugated carton multi-axis control method has a relatively fast response speed
and stable operation, which can fully meet the requirements of corrugated carton printing.
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Fig.1 Schematic structure of corrugated printing machine
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Tab.1 Fuzzy control rules for flex factor a

EC
: PB/IE X PM/1E H PS/IE/N ZO/%E NS/fi/h NM/ {1 H NB/fi Kk

PB/IEK B/ K B/ K B/ K YUN M/ B/ kK B/ K
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Tab.2 Fuzzy control rules for flex factor b
Ec
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Tab.3 Fuzzy control rules for flex factor ¢
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Fig.2 Block diagram of experimental platform structure
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Tab.4 Printing error
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Fig.3 Actual printing results
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Fig.4 Synchronous error curve
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