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Design and Application of Automatic Register Control System of
Gravure Printing Machine

SUN Qi
(Henan Institute of Economics and Trade, Zhengzhou 450018, China)

ABSTRACT: The work aims to improve the overprint precision of gravure printing machines and the simplicity and sca-
lability of control system. An automatic register control system was designed based on DSP. The basic principle of auto-
matic register was introduced in detail and the error detection and correction methods were discussed. The control system
was built with DSP chip TMS320F2812 as the core and the design methods of hardware and software were given. Mean-
while, the PC monitoring system was also designed with uC/O-II. The related tests were respectively carried out in the
laboratory and industrial field. The overprint precision of the above-mentioned control system could reach 0.1 mm and it
had good real-time performance. The control system has such advantages as high overprint precision, fast response speed

and scalability. It can meet the technological requirements.
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Fig.1 Color register technological process
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Fig.2 Hardware structure
2.2 HHiEit

EEEREENRGE T TorEZE, HRP AL
Kl 3. EEEHRT R 2R RENG L . S8,
ARES RAE RZETTE B IE & B IE AL 4
BARmER: 2% LG, & S igIE o B sk
2 BT RRY, 4G DSP NEBET# . CAN &
eyl ds THEEE | ANER b BT DL S A PR ) 1R Ak
BRI LI E S8, BRI . Bk
MR SRS | AMEE R BRIl S 5805 .

RGBT B, YERI MR R 1 FR, St
s o & PGZ 155 [RIET il /& DSP A 58
I 428 T R 8 2 SR AR 45 BV B 6 N AE 4B R (b o7 B
IR 2 M, ilid CAN BZkm TIENLE %%
T RGN MELEEE, FfmEH A/D RER
RIENCHALEARES T1 T2,

DSP i o 7155 4 PR B 22 18 1F 1, JF5E T LK
S AMERAL, WS T — U SR R I 22 1B
1E. EAHURTE S T RGE L5 m8dE, SCn R &
EURIRIC R 2 . BRI . 734k, BT ZARYE A/D
RERBEIEKEZ G5 T1, T2 IR, DUMETEAE
FWEE . FIWT

ALK T 2 AT 55 LR A% nC/OS-TTi#EA T
Beit, AR ILE 4, BARUL, U 5 A AT
%, BV Rk, BRFIRE | BARMOAE . il
FRAE S Sl AR B M AL S Z M2 5

THh

DSPREMHI R4

FME R LAY EERE
WS ENRIRRER RS |
MR SR

i
Iﬂﬁﬁgﬁ\%ﬂ¢ﬁl

=
THARAHSB P fbnfs B
T2 BES

TR T IER?

telmZzEL
B, #E. 5
STIHT2

K3 Rt
Fig.3 Program flow chart

WAE o FAAh, IR A2 )R B 5 U5 1) LA [R] A0
H o A A5 S5 480 . AU nC/OS- 11T RL/ N
PRBUR] I ORUE P ) R SEHR AR SE i, 7 —E R
RE A $12 (i 10 SO 3k

T wc/osume o
,_+ i&lﬁtiﬁlﬁéﬁ BRASEER @_ﬁ
i T

|
|
|
| o
I B

|

CAN i <" E}ﬁ)(}:XéEEE) @ﬂﬂﬂ"ﬂ
|
|

= E@
f_:% REASEER ﬁ‘/\ﬁl{%ﬁ :

K4 ApLARLE
Fig.4 PC software

3 Wi A M F

SR B UE SCH T IR B s ] R G0 T AT
AR, TEATAOCSR I IR . RSO, e
R R MR B, W] 22 AR B R S i il v fE .
PIIERL S M RRERIALAECA V-5, B I 6 R 48,
A3 INTE LG 2 BT M B IR T I M . L
WEET, S EmIEEE R 170 m/min, £, &6
TZEE R KAEBIE 0.1 mm, FrLUZRGEERE)E .
M J07 388 45y T 38 Pt L oK . BRI T, B R
UF Al P 2 15 it RS G A2 SR, TR dee e B R
A 150 m/min, € 2= HBUEH N8 0.1 mm, 5E
PREVEIREET , X RGAERE B L g 1 o 5 45 1T T
T ALK



oo % TR

2017 4F 11 H

ARGRENT T, RS EIRG T, S KM
BELENE AT BRI, P R G E I TR
AL, JFRCA BT | SEHLSRIRGL . HATIZ A S &R
GO I, MRIESBE DL, TR A5 E .
AR R GERREVEIR L, BRI LR AR IR

4 L5k

(1T s B Rl IR ™ 32 IO T 25 o 7 i ) B ik
th, BEOPEH RGURBIEER R | 3R R ET R K F
Kk, SOPIEOER RGN R, T ER
BB EERS b, B T —h A S i A
ARG, LASRYRR FHRAS s i P22 S5 R, H A
47ROk, IRl SRR TR RS
FRRERE o I B8 FIRR E MR 45 o TR B3 07 12 x4 g
MR ER ALY R B — 2 A 4

EE S

(1] WEHE, Miate, R, %. 5T CC-Link f9JCH

2 sl AL 2B R AL % ) AR SEOF S (D). A AR,
2012, 33(17): 84—287.
XIE Zhi-ping, ZHENG Xiang-hua, LEI Li-ping, et al.
Research on Control System of the Unit Shaftless Press
Based on CC-Link[J]. Packaging Engineering, 2012,
33(17): 84—87.

(2]  FEEF, XA, UM, JET DSP i LRI HLAE
RG], HLH TR, 2009, 38(5): 66—69.
DONG Hai-ping, LIU Quan-quan, PU Hong-bin. Con-
trol System Design of Printing Press Based on DSP[J].
Mechanical & Electrical Engineering Technology,
2009, 38(5): 66—69.

31 BRITEK, XUREAK, JEERK. JET DSP TMS320F2812

A S EGER RGNS LH[]. A% TR,
2010, 31(15): 89—92.
CHEN Guang-qiu, LIU Shu-lin, ZHOU lJian-qiu. Study
and Realization of Automatic Register Control System
Based on DSP TMS320F2812[J]. Packaging Engineer-
ing, 2010, 31(15): 89—92.

(4] Aot BET IO 1% 3 i 4 1 4RED Rl HLE G 42 i R 4¢

(49 3 A 55 5 BLLI]. P4 g U9 2 2 4l (A AR B2 i),
2012, 37(9): 92—97.
YANG Mei. On Analysis and Simulation of Register
Control System in Shaftless Web Press[J]. Journal of
Southwest China Normal University (Natural Science
Edition), 2012, 37(9): 92—97.

(5] W dRtE. R EN R E B AN e K A e g0k 0]
i, 2011(4): 47—49
YANG Zhen-hua. Dissertation on Printing Misregister
and solutions[J]. Printing Field, 2011(4): 47—49.

[6] . MENHL PID FyESCHL[I]. (< T/, 2015,
36(17): 131—133.

PENG Yan. Implementation of Control Rule PID in

B Rl 2%

(7]

[10]

[11]

[12]

[13]

[14]

[15]

Gravure Printing Machine[J]. Packaging Engineering,
2015, 36(17): 131—133.

ZHANG H N, LIU H X. Fuzzy PID Control of the
Suspension System in a Bearingless Synchronous Re-
luctance Motor[J]. Small & Special Electrical Ma-
chines, 2010, 38(3): 50—52.

R, HET CAN L B PRI I 2 22 4 g f 115
I BURHIEH AR L2 4, 2013(5): 16—18.
HUO Ying-jie. The Hardware Design of Printing En-
vironment Control System Based on the CAN Bus[J].
Modern Manufacturing Technology and Equipment,
2013(5): 16—18.

SRAE, Prie &, e, 11 RSURE A% B Rl vl /)15 25 5 Bl
T A P A WS (0], TR R, 2015, 38(1):
87—90.

ZHANG Zheng, FANG Xiao-fei, CHU Jian-an. Re-
search on Gravure Wallpaper Printing Machine Reduce
Error Volatility and Synchronous Control[J]. Electronic
Measurement Technology, 2015, 38(1): 87—90.
TKRESE, BER, M. BP M4 H P il
WEEMRE TN A BH TR, 2009(16):
94—97.

ZHANG En-ping, XUE Bi-cui, ZHENG Jun-hai. Ap-
plication of NN-based Active Disturbance Rejection
Controller in Press Overprint System[J]. Control En-
gineering of China, 2009(16): 94—97.

kA, A K. 3T FPGA MRS ACEN I (G hRiR 22K
Mgt ], B ER, 2012(8): 75—77.
ZHANG Xue-qian, WU Jian-fei. FPGA-based Design
on Wallpaper Printing Color Code Error Detection[J].
Electronic Measurement Technology, 2012(8): 75—77.
DUAN X G, Li H X, DENG H. Effective Tuning Me-
thod for Fuzzy PID with Internal Model Control[J].
Industrial & Engineering Chemistry Research, 2008,
47(21): 8317—8323.

SRAE, M, MEM, % —FET CAN LW
B A Az i 7 i S 0] T B TR, 2014,
22(24): 61—o64.

ZHANG Zheng, CHU Jian-an, TIAN Yu-zhou, et al. A
Research on a Printing Detection Method Based on
CAN Bus[J]. Electronic Design Engineering, 2014,
22(24): 61—64.

JeKEL, R — R T RGBS HAN &7 ).
1R RS2 2R (A SR BHAR), 2006, 33(2): 59—62.
LONG Yong-hong, WU Min. A New Technique Based
on Image Processing for Printing Registration Devia-
tion Detection[J]. Journal of Hunan University(Natural
Sciences), 2006, 33(2): 59—62.

BT, Jrotid, MK BOPP i 8 (VR EN [ 5
EAEH RSP M3 TR, 2005, 26(3):
49—52.

ZHAO Ke, WAN Guang-kui, ZHOU Yan-fei. Study of
the BOPP Films 8 Colors Intaglio Printings Control
System[J]. 2005, 26(3):
49—52.

Packaging Engineering,



