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Research on control system of carya cathayensis shell breaking

automatic production line based on PLC
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Abstract: Objective: In order to solve the problems of low
automation level and low efficiency of the control system in the
current automated production line of hickory shell breaking.
Methods: On the basis of the existing automatic production line of
hickory shell breaking, a control system of hickory shell breaking
automatic production line based on PLC control technology is
proposed. With PLC as the core, the control of the whole hickory
shell breaking automatic production line was completed,

including shell breaking machine, air separator, shell breaking

separator, color sorter and other equipment. The feasibility of the
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method was verified by testing the prototype of a walnut with a
diameter of 18~22 mm. Results: Compared with that before the
control system was put into operation, after the implementation
of the control system, the shell breaking rate of hickory was
increased and the damage rate of walnut was reduced. For hickory
with a diameter of 18 ~ 22 mm, the shell breaking rate was
100%, and the damage rate of walnut was 5.02% , meeting the
production requirements. Conclusion: The control technology
based on PLC meets the requirements of walnut automatic
production line.
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Control system structure of carya cathayensis

A1
Figurel

shell breaking automatic production line
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Figure 2 PLC and converter control principle
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Figure 3 Control system of air separator
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Figure 4 Control structure diagram
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Figure 5 Control system of shell breaking separator

3 SRS
3.1 RESH

0T R BT B R GE 0 AT AT R S M T
— RN (EAR 18~22 mm) HATREE IR 56, B iE
EE/FAEITER, XA 3 A, ¥R 3 ke, BT
WA K Bl 14.55 % ~16.35% . W% )5 » LU AZ Bk AT 43
R T RORBE LA B8 T 2K CRE 2k,
WA R A T2 CE LT, kiR A
A IV 2 (B 52, T AD . PC R H Intel 15 Ab 2
.16 G WAEFT Winl0 #1E RS, WHSHEILE 2,
3.2 RIS

3.2.1 BB TR T A ShA R GOR LB
Sy, AL AT RLRE A O R Wl A e R Bk AR I

IV AT a9 0 B 52 IR Bk, 8 1 & 5 S0t 5 1Y B 52
RO
D:(1—%)x1oo%, (3)
A
D—REFE R, %
M, — Ik R B 7 5 L ke
M — Bk i & L ke,

113



114

BREEE5E4E4HE FOOD EQUIPMENT &. INTELLIGENT MANUFACTURING

x2 BESHY
Table 2 Equipment parameters
ek B Kot
PLC il #8845 S7-200 PLC CPU226CN 1
i 5 57 SIMENS SMART LINE1000 1
43 B B A5 A 6SE6440-2UD22-2BA0 2
AT BIL S 451 2 6SE6440-2UD21-5AA1 2
FE 7 1% ik A% PY209 2
ik ) 1% 1 LSZ-FO3A 2
B LA fil 2 CJX2-0910 7
A YA 1L SITOP PS207 1
B AR EM231CN 2
B R A EM232CN 2

9T UE P P O 4 ) AR S8 0 n] AT AR L 7 3 4

BEoss #2023 F 1 B | RSN

x3 BEIHREIEIEHNHTE
Table 3 Shell breaking rate before and after control

system implementation
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