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Design and test of automatic batch weighing equipment

based on PLC control
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Abstract: In order to improve the weighing accuracy and realize
the automation of batching process, a set of automatic weighing
and batching equipment based on PLC is designed. The equipment
includes three sets of silo assembly, which can store and supply
different solid materials according to the formula. The function of
control system includes formula management, parameter debug-
ging, automatic weighing, alarm display and so on. The material
feeding process is not only divided into coarse feeding and
accurate feeding, but also introduces compensation coefficient,
which effectively improves the weighing accuracy. By analyzing
the test results, the equipment improves the weighing accuracy,
it can reaches 96. 7% that the probability of each material
weighing error within the range of +3 g.
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Multi-material continuous batching weighing

Figure 1

equipment

Z P TR IR JEOR} 4 IR — 2 1 EL B A AR R, Sk
N RIS BORHR 0 A 3 B R B B R
B rhCE T AR T B N AR R R T
HG B 0B 32 et AL 1] T 5 v A HE Rl 2 R A B
BB T 3R B B (A R 2R 4 I R TR —
o BRI R TAE AR KAE BF,  & 58 B8 1 BRHT 55 .
HEATORL AR E R S 2R A st B T IR
HEB R AL F=ROR

1.3 gHEXR

TEDET Ok B,y 7 8 R RS BE A R s R A
BB L IR A IR DU ER

(1) W] A FR R B AR AR U T O SR, B
Pie A} T R 2 RN AR I £ 10 LLIN .

(2) 17 B A% %A 2R B/ INBURE R 8 n 790 14647 7 e iL kL
LA RO IR 00 38 B T . A AR PR AR R, R SE LY
SRR B A ShiE SRk

(3) N EA R AF A AHLAE 5518 - R 0% 52 B R O R
BT 7 45 B RS TR S W R S B T RE .

(4 B EAT BRI H90 05 A8 1 . RE A Podt R E s s R
F AP TT AR Z 18] 1 B4 38 B g 8% 5 8 51 A At 4 il
ML SEEL T RED R .

2 RS

kR PE T OB T2 A R A A R R Al
BEETHNE 2 iR . B ALHLR T MCGS #1453, i i
PROFINET # R 528 5 PLC iy 520 38 1, 4 fh ¢ 4 1T
77 S7-1200 %% PLC.CPU B 5 % 1214C. %5 A 14 ji
O 108, FREAGIRARI S MT1022 00 & 45 4
AHC3 ., HE 254 3 ke, /MR T B O 1 g R T R B

BE 2258 | 2020 £ 7 B | RS

A1

i
31

A, B, CE-GIKShE AL B, CEMEHEHE
Lo it AL EL UL I HL AL

B2 &4 R%EKR

Figure 2 Composition of control system
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Table 1 Input / Output variable address
HAME S i 15 5
R i A bk R it b ik
ARLFF G 10.0 A ik Q0.0
Al 10.1 B 4 5 ik fik b Q0.1
A GRS 10.2 C @5 ik Q0.2
B 4 Py A6 10.3 A G2 HETT 18] Q0.3
C YR 10.4 B 0 1n) Q0.4
EXC- C 4 #7718 Q0.5
SIG- A GHFERHL Q0.6
PR T AL A )
EXC+ B G Bt PEHLL Q0.7
SIG+ C G HiHE AL QlL.0
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Figure 3 Control system block diagram
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Table 2 Test data
B/ 23 e/ == gk
(r+ min 1) fti/g (r+min 1) /g

20 4.5 45 7.9
25 5.1 50 8.5
30 5.7 55 9.1
35 6.3 60 9.8
40 7.2
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Figure 4 Curve fitting
y = 0.13x + 1.88, (2)
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Manual debugging interface

Figure 5
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Figure 6 Autorun interface
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Figure 7 PLC control flowchart
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Table 3 Comparison of material weighing errors
ANTARIE D2/ g ARz /g

75
A B C A B C
1 3.7 —1.3 1.5 —2.2 1.3 2.1
2 2.4 3.9 0.9 0.7 —1.4 2.8
3 1.8 3.3 —1.2 0.4 —1.2 0.4
4 1.4 3.1 1.3 —0.7 0.6 1.5
5 3.4 —0.6 3.8 0.8 1.6 —0.9
6 —2.1 0.8 2.7 0.3 2.9 1.4
7 —0.5 2.1 1.7 —0.4 —2.3 1.3
8 —0.2 1.4 2.3 1.8 1.1 —0.3
9 1.7 3.4 —0.3 —1.1 —0.2 0.3
10 —0.8 0.6 2.5 —1.7 0.5 0.8
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Figure 8 Normal distribution curve
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