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

XIN Shanglong' ZHAO Wuyun' DAI Fei' WANG Jiuxin' LIU Xiaolong' 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 problems of poor profiling effect, easy congestion, unsatisfactory film
collecting and unloading performance of the existing collector machine for corn whole plastic film
mulching on double ridges, the improved design of part of profiling elastic tooth and film rolling device of
the machine were carried out. The profiling teeth were made up of a plurality of single articulated film
tooth and camshafts. Each single articulated film tooth can be modeled individually, and the two adjacent
film teeth were arranged in space under the action of camshaft, so as to solve the problem of poor local
copying ability, the soil and interference of cuddle film. The film rolling device was made up of driving
roller, driven roller and curl-up film roller with variable diameter. Among them, relying on the manual
pull rod and the built-in spring, the outer contour diameter of curl-up film roller was achieved. The
optimized movable blade can ensure that its outer contour was a closed cylinder through the engagement of
the inner and outer teeth. And the outer ring of the driven roller was installed with the conveyer teeth, so
that the whole roll film device can operate more smoothly in the work, and the curl-up film roller with
variable diameter can always keep in contact with the driving roller and the driven roller. It avoided the

phenomenon that the curl-up film roller with variable diameter stayed on the top of driving and driven
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roller because of the sudden change of friction force. By analyzing the assembling, throwing and dropping
process of the eccentric gear roller, the minimum rotation speed of the eccentric gear roller was
determined to be 164. 92 r/min. Combined with orthogonal test, taking the recovery rate of plastic film,
wrapping rate and soil content as evaluation indexes, the synthetical scored method was used to obtain the
order of influence of significant parameters on comprehensive performance of each index when the
machine was working as: the forward speed of the machine, reverse scraping diaphragm velocity,
eccentric pick film roller velocity and the camshaft velocity. The field experimental results showed that
the recovery rate of residual film was 90.26% , the film wrapping rate was 1. 94% and the soil content
was 25.41% , when the machine speed was 3 km/h, the conveyor roller velocity was 140.4 r/min,
camshaft velocity was 130.6 r/min, eccentric pick film roller velocity was 183.6 r/min and reverse
scraping diaphragm velocity was 120. 8 r/min. The results met the technical requirements of residual film
recovery in corn double ridges furrow and provided a reference for the design of residual film recovery
equipment.
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plastic film mulching on double ridges
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Tab.1 Main technical parameters of operation machine
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Fig.2 Drive system of collector for corn whole plastic

film mulching on double ridges
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Fig.7  Curl-up film roller with variable diameter
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2 1 2 2 2 91.35 1.92 29.28 28.548
3 1 3 3 3 87. 62 2.88 31.26 26.225
4 2 1 2 3 93.16 1.92 32.54 28. 457
5 2 2 3 1 90. 26 1.72 28. 60 28.352
6 2 3 1 2 93. 41 1.95 30.28 29. 192
7 3 1 3 2 89. 63 2.72 28.92 27. 670
8 3 2 1 3 90. 32 2.93 29. 47 27.735
9 3 3 2 1 89. 45 3.04 27.56 27. 826
K, 81.019 82.751 83.173 82. 424
K, 86. 001 84. 635 84. 831 85.410
K, 83.231 82.393 82.247 82. 417
e 25 4.982 2.424 2.584 2.993
R % A, B, G, D,

Bl R A AR 2 T, R BIL R PE R O 3 km/h
B fh e 14 Oy 130.6 r/min i o0 TR TR R B N
183. 6 r/min % [n] Fi I A b %% 53 ok 120. 8 v/min [},
PR32 e R I R T ik AT I R g e R .
[ 50 45 R A5 PERE SR b5 55 GB/T 25412—2010( 5% 3t
FRE T WSCATL ) A 9 %o L 45 SR 55 4 R .

x4 EBEHHRAESER

Tab.4 Test results of machine performance %

28 R 5 (H FORTER
Bk I (] g = 90. 26 =380
20 JiE 1.94 <2
&R 25.41 <30

i 2 4 0 45 Rl A, A8 4 WL AT B

3 km/h ], 3 OK 42 AL ZE 74) % 5 (] 05411 % JEE [m] ol %
H90.26% G EEE K 1. 94% | & + K 25. 41% iR,
ISR AR A AR FR AR oK o IR o B oK A
K8 V6 B3 I T WL A% 3038 A7 7 A%, 7 o 5 il 1) 1
AR B UG R I8 B I O IE (&) sE il 4k, B
A BRI T KA X WS AR Ml ) S ) 5 4 R )
R , 3K 6 255 R il TR AR SR

AT 5 1 X BRAT T K 4 I X2 9 7k R e A AL A
b ot B8 R AEAE R R R 0 T R80R 2% L FE B D) e A T
R AR B ST S B AN B AR A6 ) R, oz L ) 5 T i
VR 43 0 A R S A AT T Ok R
B R B Rl b E Rt T — A G B AR 0 AR AR A
o o) b R A A DN R R — 3% I — A S — ) i



318

Kok HLOB ¥ R

2018 4

(i AR AT 0 A7, DG A A 1 R 5 A 08 S T
BRI Iz B 5 1], LSS 3R B B A 28 A AL
DRARAE A 4 e 55 P e 1o e 1R B A9/ P o X 4
SR Sl R A SR BT AR R T LU s R R AE 2
SR M L7 AN S i BRI AR R
FE 5 B4y b 5E b B 1) 6 B 2o A 5 0 0L 5% 3 5 TR
— MU BT, A ] 57 O A A R AT UK 4 R AR
AP EAR AR /D, LS BB M JE A 5 JBE AR 1 SRR o

4 it

(1) ot i o A 2 " R 5 LA 400 e JE A
AR 32 3l I 1 1 ol I 7 S e Ak R OR AR 7
Lo R A P 88 5 2 1R he A B L5 0 I A o A Ml
AT B IE® AR, A B f v 4 AR A R AT

T, S0 e R o e o A R AR Y Tkl
L 5 ol By 3 o T AR U S Mo AR A R
A R

(2) 255 1E 2210 56, 8 5 B8 1l AL Y ik R
JEE o A S s A R AT B T S 1) ) AR
AL, UM R [ i | 28 I A R b RO B 48 b, B
MERE Vo ER B AR AL TAE I i i L2 & o L
BAEM S 3 km/h, ™ 56 4l 5% 38y 130 1/ min,
PR TR e 8 g 180 v/min, i [n] i) JIKE A % 3y
120 r/min,

(3) H AR5 2 W], AE 4 R LA T A M 3 km/h
I, 3 oK 4 I X028 Vi 5 % T [ e AL ik B 1 e < Oy
90.26% , RN 1.94% , & + KK 25.41% , i &
A JIRA 28 1) B T [ A g AR B A R
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