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Design and experiment of multi-station automatic powder

loading system based on fuzzy control
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Abstract: Objective: In view of the technical problems such as
low efficiency and difficult automatic control of the automatic
powder production line for factory rice noodle production.
Methods: This research proposed a multi-station automatic
powder loading system based on fuzzy control, selecting the
deviation Ebetween the detected value of the powder height and
the preset value, the deviation change rate EC, and the deviation
between the current position of the powder loading car and the
position to be loaded. The absolute value E» was used as the input
variable, and the motor speed U; and the opening degree of the
bin door U of the powder loading system were used as the output

variables. The working efficiency of the powder loading system
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was improved by adjusting the motor speed and the opening of
the bin door of the powder loading system through fuzzy control
rules. The control system was built on the Siemens S7-1200 PLC
platform, and the field test was carried out. Results: The test
showed that for the 6-station automatic powder loading and
conveying production line, the operation efficiency of this control
system was improved by 103.2% compared with the existing
control system, and the output of each station per unit time was
increased by 31.4%. Conclusion: The number of stations that the
system can accommodate 4 points have been raised. The
experiment can be used for reference in the design of the control
system for realizing high efficiency and automation of the factory
rice flour production line.
PLC; multi station; powder
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Schematic diagram of the whole structure of

Figure 1

the powder filling production line
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Figure 2 Schematic diagram of the control system

(2) #B 75 P A% IRl FH H % DYP-A13-V1.0, #
JEYE R 5~24 V, MG H D 25~200 cm, R H RS485
R A5 77 R PLC BEATHEAE . 75 A% B s 2 8 AE LA
bk 072 107, R A AR AN W 09 H bk & 3% A i IR B
$64 , PLC 7] T 82 352 B T 00 0 R B B Y

(3) fa Mk W 2h HL K 3R sh 2%, 1 A e AR B
130AEA15015-SH3 #5458 TAE ML Ik 220 V, 4 A 4,
BUEIIE 1.5 kW, 10 N« m, BUE 3 1 500 r/min,
{7 R 42 i #5% 2 SD-300 5 1] IR #8 2l ML S IC {35 . R A A2
A AR 2 3 Ao 4 S Sk e A A R Sfe 4 AR R e
SHHL B R R (R Ok S|  58 Ab  BR A T OGOk
58 R E S E T

(O BTSN HEAT - B Bl T 222 286 78 26 0y 4 i 3 A
TR TTFFE RN RSB R LR TR E. &1
JE I /INFIOR A 1 B it S AR B AR MG R . F 4R ] 25 A4
2 A A R R AT R S ot 1 T B A

(5) fliht R G TPC7062Ti B 5. H F &
RGN RARIBITIRA B B S 0 R PR A = 40 .

(6) BRAZIF3E 2R A NPN B e 8o 32 00 JF e 15 e
B8 A TR A2 IS, e T i BR AV T O Tl & 4R
HfES.

PR ESES 8 & AT S
2.1 BMANTENEBRENFIN

25 A 45k 31 AR ek R BE R N R e S 2 ik
Br ez R i DL R T A 7 . B b ph AR S I
G R AT R SE L 45 G 45 ) 29 5 0o ik O Bkl AT AR TR
5 AN SRAFLEHE , Fe B — A d5e 5 (E A — A SR ARAE L R 3 A
SRAFEEUR RO DY et E A A ERRE A R
FRAG ho R AN 3Ca) BT /R o )£ B 7 BB P9 B b BF 22
e I R R B AR I RRE AL M S
B S 2 B BRSO, = T LBRE 2 BT
P B 22 % 3% 98 L B 2o 5 K TS TR, KRR R R
5 TR L W22 A AR — A AZER, %R H
BEAS A 2 AL 5 22 2% B T8 B R ), 5 35 A T
31 T4 0 ) e B AR BRAS AR HE R TR, R R e B i
ZWALAE AR/ A AE R —A AL B



F&M | Vol.39, No.1

- FRAHR,
e LR = = |
W \éﬁ;ﬁ@

R, |

(a) ZOBrERl B HRRA R R

(b) EIIFHERER
B3 ##HFLETRECNTTETFTEHR

Schematic diagram of the upper and lower

Figure 3
limits of the receiving hopper and the opening

of the bin door
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Figure 4 Model of the controller
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The structure of the fuzzy controller
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Comparison of the time required for powder
loading at each station and the output of

powder loading per unit hour
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Figure 12 Comparison of the time required for powder
filling at each station and the change of the

powder height of a single station over time
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