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Improved Design and Experiment of Collector for Corn Whole Plastic
Film Mulching on Double Ridges

WANG Jiuxin'  ZHAO Wuyun' LIU Xiaolong' DAI Fei' XIN Shanglong' WU Zhengwen’
(1. College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China
2. Wuwei Xingwang Machinery Manufacturing Co. , Litd. , Wuwei 733018, China)

Abstract; In order to solve the problem of poor profiling effect, easy congestion, stubble lifting, and
unsatisfactory film unloading performance of the existing collector machine for corn whole plastic film
mulching on double ridges, the improved design of film lifting, film rolling device and the transmission
scheme of the machine were carried out. The film lifting device consisted of eight profiling film lifting
monomers, slider, guide rail and pressure regulating spring, which can be profiled up and down with the
terrain, and solved the problems of stubble lifting, congestion and impact vibration. The film rolling
device was composed of main and subordinate moving cone-shaped film rolling roller, the auxiliary film
rolling teeth and the linkage film unloading rotating arm. Among them, the film rolling roller was applied
as the constant linear speed mechanism of friction transmission to ensure the uniform tightness of the film
rolling. The auxiliary film rolling teeth were inserted on the main and subordinate moving film rolling
roller by the fast insertion mechanism to realize the efficient winding of the residual film. The main and
subordinate moving film rolling roller was designed as the cone-shaped structure to facilitate film
unloading. The linkage film unloading rotating arm can ensure that the main and secondary cone-shaped
roll were separated approximately in a straight line, which made the film unloading easier and faster. By
analyzing the movement of eccentric telescopic elastic teeth, it was determined that the number of
circumferential distribution of elastic teeth was 4. Taking the orthogonal test as the optimization design

method, the recovery rate, winding rate and impurity content rate of the residual film as the evaluation

WeES F T : 2020 —04 —01 & 8] H 3] : 2020 — 10— 11

EETA : QAT IR L 35(201503105) ([ 5 [ AR 5470 H (52065005 51775115 ) FH 58 A4l o B2 24 61 3 2k 42 10 H
(GSAU - STS—2018 —27)

EEE N EAFE1989—) 5 PRI, £/, F MG AR AU AL TR E AR 52 A DS, E-mail: wjx@ gsau. edu. cn

BIEEE: BR = (1966—) 95, B0 , 1 LA S0, EENFAL T B XAEY L 5 4 TR, E-mail; zhaowy@ gsau. edu. cn



120 1 R | = SR

2021 4

index, the optimal working parameters of the prototype were obtained by using the comprehensive balance

method, which was the forward speed of 3 km/h, the rotation speed of the eccentric retractable elastic

tooth take-up drum was 60 r/min, and the rotation speed of the film roll was 90 r/min. The field test was

carried out with the optimal working parameters. The test results showed that the recovery rate of the

residual film of the machine was 89.46% , the wrapping rate was 1.93% , and the impurity rate was

25.53% . The result met the technical requirements of the collector for corn whole plastic film mulching

on double ridges and can provide a reference for the design of the residual film recovery machine.

Key words: arid regions; corn whole plastic film mulching on double ridges; plastic film residue

recovery machine; optimal design
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Fig. 1  Structure diagrams of collector for corn whole
plastic film mulching on double ridges
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Tab.1 Main technical parameters of operation machine
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&) )1 /kW 23.2~29.4
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Fig.3 Structure and principle diagrams of film lifting device
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Fig.4 Assumption diagrams of single spring tooth distribution
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S T e R A e o AR Ml AL S B2 X 2 5S4 4 R W
A N R T 2 [ A S PR A i e 4 5
5 VR FA7 4 1o o 280 5 3 R W /), 3 T 24 40 M BIL I
PE B HB/INRBR , /N B 2B R b SR ARFE B PRAE
T ORI e RIS AR ATLRTE 33 S 2 km/h, 28 i
R VR AL AT 2 B 3T 55 % A B Wi 2
A fHR 208 RO PR IR T T 2 T X 5 TR R R P AL 8
% RS T X 5 24k 3R ) S W /1 2 B AR Ll AL i 2k 5k
JEE B /INIRE oo Ao 20 5 047 B A7 R 365 I e T
I 2 O RO B A T, S AR  h T
BARIR & A 24, B R 286 35 0 M, B 4

A 3 YORFIME, 3R 3 g4 Rk 4 Jr 2
Sy BT HEAT 255 VP T A, 2 4 IR E B
I AR gk 58 98 28 B 0K, O T O s AR
Il AL XTI 3 0 5 AR R 52 ) /0N T D 2 R R g
O AV 47 1A IR T B Sl A M BIL T O R A
IF 52 AV 23, BRI O 1 ARAIEAE L O RCR K 25
VRS, 255 7 PR IR IR 7 28 0 A, B, C, o BIVFEHIL 1 Hif
PEFEE S 3 km/h, i oL 1 45 5035 Bk I IR fAT % Oy
60 r/min , ¥ EAR 5 3 8 90 r/min,

x3 EXHBARSER

Tab.3 Orthogonal test scheme and result

ESES BRIl ER F AR/

s A B C WER/% B% %
1 1 1 1 84. 56 2.43 24.56
2 1 2 2 90. 46 2.12  21.78
3 1 3 3 87. 14 1.83 19.25
4 2 1 2 83.52 2.04 27.56
5 2 2 3 93.56 1.96 25.89
6 2 3 1 89. 12 2.11 24.35
7 3 1 3 83.56 2.97 29.75
8 3 2 1 91.78 3.25 31.23
9 3 3 2 86. 25 3.08 30.15
k, 87.387 83.880 88.487
k, 88.733 91.933 86.743
R ks 87.197 87.503 88.087
R 1.536 8.053 1.744
S 4,208 92.607 5.001
k] 2.127 2.480 2.597
ky 2.037 2.443 2.413
PR ks 3.100 2.340 2.253
R 1.063 0.140 0.344
S 2.086 0.032 0.226
ky 21.863 27.290 26.713
k, 25.983 26.300 26.487
e ky 30.377 24.583 24.963

R 8.514 2.707 1.750
S 108.785 11.253 5.461

3.5 HERKEIES S

IEASRA R i B i et TAES 5 2.1 v i
HE 3 B MUBRAS Bl 38 11 3 B8 Al 6 4200, B ARl AL i 3
HPE A 3 km/h, G A 4 1A Pk IR TR fR 5% R
60 r/min , % L 3 R 90 v/min, IR 3.2 A5
[ I i Bl == I 17 W A T = M 21 o T
GB/T 25412—20104 5% b i [ ) B o X% L G % 5
JT7R o

MFR S AL, i H LS BT EE R 3 km/h,
B o e Al B I g N L S g
89.46% M %N 1.93% , & 22 % Ky 25.53% ik K
EBUE L e SR A EI @I NEOE 5 37 N N m W s w2
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Tab.4 Variance analysis
Tr 2 B M [ i Y R AR REES
RUE CFITA AW Ty F Fo P FIiM AWE #H75 F Fooop FJiM AWE #H77 F oo P
A 4.208 2 2.104  7.746  99.01 0.05 2.086 2 1.043  77.259 99.01 0.01 108.785 2 54.383  29.227 99.01 0.01
B 92. 607 2 46.304 16.413 19 0.01 0.032 2 0.016  1.185 19 0.05 11.253 2 5.627  3.023 19 0.05
C 5.001 2 2.501  0.886 9 0.10 0.226 2 0.113  8.370 9 0.10 5.461 2 2.731  1.647 9 0.10
e 5.642 2 2.821 4 0.027 2 0.014 4 3.722 2 1. 861 4
B 107.458 8 2.371 8 129. 221 8
£S5 EHMEERBER AR R B AR 2 IR] B S % T MR AR M s
Tab.5 Result of machine performance %o BRGSO 2 A D IR
k. ] U AP HEf BB . FEE IR R, BE AL 3h Uy RARIE T EM
3 Iy 322 > — N — L~ Y N TN I e
Z{«iiw s - ) §ff TR A LA T 2K B T e A A B K ) L DRI
Jii b 2% 1.93 <2 . _ v e - S N
s W s FE SR I A T S TR B DR R M 3 o R
B R 25.53 <30

HRENLIS AT -, Bl A HE B AL A B AT E R N 14 AR A

5% R 55 = 5 TR s A R T i 20 (L LR 0 O, i D
BN B 42 T AR AR

S5, 58 R 5 A b AT: 55, 4t S AL Al 2 5 A 1
I A RS 1A Bk S T R AR A, 4 S A D R LA 22 ], A
17T 53 S50 30 A 55 24 SR T v, 25 o e 4 A7 Bk
TR 15 Bl A T RN, AN K A JBE LA B A 114 7k I8 %
AR A 8 3R, 3 S0k NS A e 8 DX o L, 5 Bk B [ i
AR, i Lo Ao 47 5L 247 P R VR e bt g i, 1 47 i
1A A ik T o b RS B WS, S BBk A ]
W SRR R o 2 i S Rl fo 20 5504 Bk MR T 4
BV IE A 1, A5 ML 3o 52 v A T Ll A ol o 7R
HARR A X B I [ AL Y B2 0 20 EE PR GE I , i
ORI L B HIAR 2K

4 it

(1) BSCat I 0 A B 147 FE A 280l T /N 28 28 3 o )
MRAE i ad F3E D75 T b S 1 Al 1o i AR A A R 4

(2) PLE A 156 o9 0 1k et J7 58, RLAE L ML AT
PR Lo (o 45 550 0K7 Bk 58 7 15 5 o 0 4 B L 4 3
R DABR I (] Wi A 2 S R R 2k RO O 4
bi WA ZE R AT T J7 22 00 W, A R AR i O i
27 55 1AT Bl BT ] g o T 7k S [l AT 5 i) 8 = ARl
AL 3 2 200 3 R 55 2% SRR A 3, A5 IR AR
R X 0 I 5 AR 5 24k 3 9 2 0 /N T T 2 T R g o
26 PG PR R R B R W . N £E R P AR
S FEBLAT E 5 BE D 3 km/h i o ff 26 55 17 B A
TR e 0 60 r/min 45 AR 5 4 0 90 r/min i, £f:
A BOR el

(3) X B HL I foe O T AF 2 Btk 47 a3
HIE 25 2R R WY, AR AL A% [ iR Dy 89. 46 % |, 40 fist
R 1.93% , FIHKN 25.53% K45 L E K
PR YA G B3R
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