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Fig. 1 Process flow of intelligent fertilizer stacking system
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Fig.2 Control plan flow chart
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Table 2 Hardware configuration

i 1 LN B /A
PLC 6ES7 215-1AG40-0XB0 1
HH AR 6ES7 288-0ED10-0AA0 1
By A 6ES7 223-1PHL32-0XB0 1
PBEAHHL MV-CA032-10GC 1
AR Z/IEEIN FANUCRobotM-410iB/140H 1
AR 6SL3246-0BA22-1FA0 1

3 EHRFIRIT

31 PLC BF4%S

PLC # )y £ 24 b £/, BRI, T3
B P AR P, PLC 5148 S
FEFPHR . FRRATRE P B AE 7, AL R SR
F R b gm e, B 7E AR Main R AR D AR
JP YRR N IRE . R AnEl 3 FR . MR 3

EEE K1 » PLC_1 [CPU 1214CDUDTDC) » FEAHR » HirATHEM (FC1)
B
.l EE R EEE B T e GO G
| senew
Al U T Al ET
R v
& BRI O] &
[ PLC_1 [CPU 1214C DC/DCIDC]
N e | [T S
© T i
ST
S | ommma
& Moin[081] .
T R RORR,
= fif Fc2) WM10.0 W05 w3 Q0.7
- g (Fcs] EGHS CEGRGHS  CE6RS LT
& i [Fcs) A A 4 {
= BT FC]
@ T s3] anos
> o R WIS
» & ISR — —
G A
L& nczR
(9 e o
PURPATE TS v|> mEm2:
< ] > T
MEZTC
ano0 w05 anos 10
e RS “Clock_1Hz" WS BT
' 1} A { —
ah it
sannos
“RRAHS

a) FE/RATREFPHR

P HEEIEIE (LA 3b) ATLVEH, FRF 5
MERREFS . EAHREEE, W BT 1,
ISR ET A U 1 ARSI 2 nF, PLC
FEFPRF T AR At Bl e, (EARAR AR A AL IR
WG, EALTR 2, PAUEHE, BRI Tk AR
HEASHTGE . b, S N HIAREAL | i 5y s,
A ARERR PR AS AR IR, NITORTHERC S L de A Bhs
R, PRI
32 EEHMSEARiit

ABIFFERYE AL AT A 77 Y SE PRt SRR BT 8 S 57
W, FFRCEPRAT R (RS RS8R ) o AP
NS, PRI B BRAER, A B 5T 5 A
SR RCRA BT DX 53 4 P B3 A E 2o b S AL 5 T 4
PLC B4, W ESRA ., FBANCL R E R, A
BEAEAYLS RS, B REIEI AR Tl AL AR
ERAHLAF B BB AR A o TR 510U 67 5 0 AR HE
feakaty . Tk Mle NS5 AT 24 1 - Bl
AL sl s 89 A shas AR, il an 4 il fe 267 /Y
1E /e . JFRAIHUGHR . JCR P TR A, AR

] EEEE A= B T e e
=0
v ) EERBR RS V17 A an amRD Al
e i@~ nput
h B0 P O
@ PLc_1 [cPu
Y SRS wlar a0 @ - =2
% TR
oA v BER1: S1StEemDE
e 55

1" Actual 38" Actual
Position Pozition
] = | | =
| Reat | 1 reat }_
8705 For
riveel 1.7 AT 0.2
TR TR B makear
an st I 1 1
- I 1+ !

E3 #MoLERERNRRERERF

Fig. 3 Part of the intelligent stacking system program for fertilizer bags
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Fig. 4 Configuration screen of upper computer in administrator/operator mode section
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Fig. 6 Visual program scheme flow
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Fig. 7 Partial industrial robot program
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Intelligent Palletizing System for Fertilizer Bags Based on Industrial Robot and Vision

ZHANG Fei"?, DENG Haina’, LI Qingshan’, WANG Han’

( 1. School of Information and Automation, Kunming University of Science and Technology, Kunming 650000, China;
2. Intelligent Manufacturing Department, Zaozhuang Vocational College, Zaozhuang Shangdong 270000, China )

Abstract: During the palletizing process of fertilizer bags, traditional operation modes such as manual handling
and the use of dedicated palletizing equipment have problems such as difficulty in ensuring the consistency of stack
shapes, poor structural stability and low operation efficiency. To solve these problems, an intelligent stacking system
for fertilizer bags was designed using Siemens’ S7-1215C DC/DC/DC PLC as the core controller. As the actuator, the
industrial robot is equipped with a specially designed fertilizer bag holders at its end, which is responsible for grasping
and stacking the fertilizer bags. The PLC is connected to the Fanuc M—-410iB/140H industrial robot and the Hikvision
vision unit through the Profinet communication mode. After the sealing machine seals the filled fertilizer bags, the
visual unit is responsible for intelligently identifying the types of fertilizer bags on the conveyor belt and positioning
them in real time. The industrial robot grabs the fertilizer bags based on the coordinates sent by the visual unit and
precisely stacks them according to the stack shape instructed by the upper computer. The results show that this system
has successfully realized the functions of automatic transmission, visual recognition and positioning, automatic grasping
and palletizing by stack type of fertilizer bags. The system has the advantages of fast stacking speed, good palletizing
quality and stable operation, significantly improving the level of equipment automation. It plays an important role in
promoting the realization of automated production of fertilizer bag packaging in fertilizer production enterprises.

Keywords: fertilizer bag palletizing; industrial robot; visual recognition; PLC
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