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Design and simulation of integrated machine for breaking film and covering soil on ridge
ZHOU Xinghua!, WEI Wei?, PAN Fenghua', SHI Jinzhong', CHEN Yonghua', LU Jun', ZHAO Kun®

(1. Tongren Branch of Guizhou Provincial Tobacco Corporation, Tongren Guizhou 554300, China; 2. Engineering Training Center,

Guizhou University, Guiyang Guizhou 550025, China; 3. College of Mechanical Engineering, Guizhou University,
Guiyang Guizhou 550025, China)

Abstract: In order to solve problems of insufficient soil cover on root of tobacco seedlings and grasses grow easily around seedlings in

Tongren tobacco-producing area by punching holes and transplanting seedlings after film, an integrated machine for breaking film and soil

covering on ridging was designed for tobacco production in Tongren tobacco-producing area. The machine consisted of extended range

generator, lead-acid battery, walking device, taking and moving soil device, breaking film and covering soil device, control panel,

frame and driver's seat. The virtual prototype model of double-crank multi-link duck-bill breaking film and covering soil mechanism was

established by Solidworks software. The model was simplified and imported into ADAMS for simulation analysis, and motion trajectory,

displacement and time change curves in X and Y directions were obtained. Results showed that designed double-crank multi-link duck-bill

breaking film and covering soil mechanism could meet requirements of 55 cm fixed plant distance breaking film and 0.067 hm?h opera-

tion efficiency, which verified rationality of structure selection and parameter design. The machine could replace operation of artificial

film covering soil, reduce labor and cost, improve efficiency of soil covering, and had value of popularization and use.

Keywords: tobacco transplantation, integrated machine for breaking film and soil covering, duck-bill breaking film and covering soil

mechanism, simulation analysis, Tongren City
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Fig. 1 Structure of integrated machine for breaking film and

soil covering

Mt iz - EER R L, R . sk
BRI, A BHLAR I 5
1.3 ITiERHE

W RS AE - — RS Ty i vl 3 A ALER AL F2
FLERRAELK, T REHLATE S i A, 54 2
B/NPR AL T E 2 AR . BFRE bl 3
B AR AR I . 3R L AL AT LU 25 i i R it
HLA BFFEARM M B Y. BAEF S S B G, 1
SIMLEL, K il Ak L 8 o 28 R A A TR R
FERYAS S P = AT e R0, MLER P IRTTE o EA TR
FEEE = A b B 4 o) T A %) 4 ) B 32 - S A £
Pt 0k R A B VE 0 R A5 e LA T AT RS R
Al WURHLE S ZE iR iE b e, AW EREE R
FARER M, PORFHIZHEI N, T 4keetTaE, Ut
FHlohEE LIRERAERN AT . B ML i 1) 38 2o A 2 4
YET i SR RIATSC 8 G SR ALEAS B [ 458 IR A7, &
Hl B e P A 2 s P, RGN, KR
STF M
1.4 THESH

B XA T R AR AR X S R R, i FEAIL
Wit EESEERR R 1 R,

F1 HNERRSH

Tab. 1 Technical parameters for the machine
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Fig. 2 Transmission system of 48 V and 1.2 kW main motor
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Fig.3 Principle of control structure of integrated machine for breaking film and soil covering



104 Ll T

BITHIESHR

Lol 2. KBhiEse 3 3N 4 WEBEHOME S ATALIER 6. L3R
7. Mk 8. RS 9. HLAR

B4 WS EMREREELTNAG
Fig. 4 Double-crank multi-link duck-bill breaking film and covering
soil mechanism
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Fig. 5 Structure of breaking film and covering soil duck-bill
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Fig. 6 Opening and closing mechanism of breaking film and covering
soil duck-bill
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Fig. 7 Taking and moving soil device
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Fig. 8 Simulation of chain scraper conveyor belt
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Fig. 9 Kinematic simulation model of duck-bill breaking film and
covering soil mechanism
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Fig. 10 Motion track diagram of duck-bill breaking and covering
soil mechanism
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Fig. 11 Xand Y displacement and time 7 curve of duck-bill breaking
film and covering soil mechanism
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