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Design of a control system for intelligent tobacco seedling leaf-cutting machine

CHEN Wei LUO Ya-hui HU Wen-wu JIANG Ping" PENG Kai TAN De-quan

(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: During culture process of tobacco seedlings, manual leaf-cutting is labor intensive, thus a an intelligent control
system for YJY-ZD bridge type leaf-cutting machine was designed to solve the problems like complex operation, high
labor costs, less efficient, low automation level, etc as exhibited by the existing leaf-cutting machines have. This system
is constituted by action element, information acquisition unit, information processing unit and control circuit, which can
start the cutting machine by a key, during which motion of reciprocating mechanism in crosswise and motion of the
whole machine longitudinally were alternated automatically, and the movement of reciprocating mechanism was
controlled by control algorithm of alternate motion to realize no impact and recover residual kinetic energy when the
reciprocating mechanism changed direction. Machine testing results indicated that the proportion of un-cutting leaves is

0.55%, injured seedlings 0.4%, un-picked leaves 0.4%, and the average efficiency is 692 m%h.

Key words: tobacco seedling leaf-cutting machine; reciprocating mechanism; electronic control lock-up; kinetic energy

recovery; short circuit braking
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Fig.1 YJY-ZD bridge type leaf-cutting machine
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Fig.2 Block program for the control system
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Fig.3 Logic diagrams of the combination control
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Fig.4 Scheme of central processed unit circuit
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Fig.5 Scheme of DC motor driven circuit
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Fig.6 Scheme of relay circuit
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Table 1 Signals collected and controlled by SCM (%)
Fl, n
: - = 4 5 (ms)
2 T1! F1,=T1;-T1;
3 T T Al= T; FI; T1; T1; TI1; DI
4 TI; STC12C5A6082 EEPROM
5 I, TIq S i+l
6 TI; 4 s
T1; (ms) X ) ,
1~6 n n 99 100
n 0 99 n=0
TI, n+1
T15=1300 7
TI} n+1
( 3 BIMKIE
2013 3
25 m
) T13=600 ms 30 60m 10x20
Ty n+1 130 mm 100 mm
( 10 0.4%
1%
0.55%
) T15 =400 ms 5% 0.4%
TI;, 5%
TI" T1” 30 m
6.5 min 692 m’/h
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Fig.7 Algorithm flowchart
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