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Design and Experiment of Drum-type Oblique Pick-up
Residual Film Recovery Device

GOU Haixiao ZHU Guoqing SONG Minghui YANG Xiaolong
(College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832000, China)

Abstract; Aiming at the problem of missed collection of residual films in narrow rows due to the
interaction between root stubble and soil in the drum-type residual film recovery machine, a diagonal
residual film collection and recovery device was designed. By optimizing the arrangement of the film-
picking teeth and the width and density, the number of pickups per unit area was increased, thereby
improving the rate of residual film collection ( without edge film). Through theoretical analysis, it was
determined that the spacing of the pick-up teeth was 160 mm, the number of circumferential pick-up teeth
was 8, and the pitch of the double helix arrangement on the drum was 320 mm. The working parameters
of the device were determined through motion analysis. The forward speed of the machine was 5 ~9 km/h, the
rotation speed of the picking-up drum was 40 ~ 80 r/min, and the depth of soil penetration was 30 ~
50 mm. A single-factor experiment was conducted by using the EDEM — Adams joint simulation, which
narrowed the range of working parameters. Based on the results of the single-factor test, the forward
speed of the machinery, the rotational speed of the picking-up drum, and the depth of soil penetration
were taken as the test factors, and the residual film pickup rate was taken as the test index for the
orthogonal combination simulation optimization test. The optimal parameter combination obtained was as
follows; the forward speed of the machinery was 6. 2 km/h, the rotational speed of the picking device was
65 r/min, and the depth of the picking teeth into the soil was 41 mm. At this point, the residual film
pickup rate was 98.96% . Field trials were conducted to verify that the average residual film recovery rate
of this device was 92.96% , improving the residual film recovery rate and significantly addressing the
issue of leftover film being missed.
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Fig.2 Layout diagram of spiral-configured residual

film collection teeth on roller
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Fig. 14  Simulation process diagrams
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Fig. 15 Working effect of diagonal picking device
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3.2.3 BN K

TAE S B A [R] 23 52 i 8% B 36 34 0 2R, AT
S B B A VR, BT 3.1 45 45 SR % ML LT
FEH 5 ~9 km/h, 6 4 55 5 55 58y 40 ~ 80 r/min , 4 i
WA TR R 30 ~50 mm, 3REG R A 4 FiR.
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Tab.4 Experimental factors and levels

R TAISEN
KF PLARHEEE, R E ks WA £
(km-h™") (remin~") VR /mm
1 5 40 30
2 6 50 35
3 7 60 40
4 8 70 45
5 9 80 50

3.2.4 PR HEILE LIRS 0
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Fig. 16  Simulation test results of single-factor
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Tab.5 Factors and codes of multi-factor simulation test

N &R
Hify HLEATHEEEE  RRRERE BB A LR
(km-h™") (r-min~") JE /mm
-1 5.5 55 35
0 6.5 65 40
1 7.5 75 45
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Design-Expert ?J’Iﬁ:*@@: »{5»\ A U3 @; i , ﬁ.*ﬁ T 7;%%& Tab.7 Analysis of variance
() 11%) 38 A FH O 5 JEE 4 1 8 R 52 1), B3 6 T FERBCFM AME T F P
IR 151.05 9 16.78 76. 01 <0.000 1
®6 HEAREHR X, 7.02 1 7.02 32.61 0. 000 7
Tab.6 Test scheme and results X, 1.54 1 1.54 6.97 0.033 4
Y X, 22.31 1 22.31 101.05  <0.000 1
Lo BLEATHE KRR R A SRBUHR SR X, X, 5.43 1 5.43 24.59  0.0016
HES o~ RS Y, /% X, X, 2.06 1 206 9.33  0.0185
(km+h™')  (remin") mm X, X, 0.5256 1 0.5256 2.38 0.166 8
1 5.5 55 40 95. 80 X2 13.31 1 13.31 60. 28 0. 000 1
2 7.5 55 40 96.22 X2 9.77 1 9.77 44.23 0.000 3
3 5.5 75 40 96. 78 X2 80. 24 1 80.24  363.42  <0.0001
4 7.5 75 40 92. 54 e 1.55 7 0.2208
5 5.5 65 35 91. 10 A L5 0.468 9 3 0.1563 0.5806  0.6583
6 7.5 65 35 90. 65 5% 1.08 4 0.2692
7 5.5 65 45 95.77 eyl 152.59 16
8 7.3 65 45 9243 VP <0.01 J S0k 235 ;0. 01 <P <0.05 i %
9 6.5 55 35 91.59
10 6.5 75 35 90. 46
11 6.5 55 45 94.31
12 6.5 75 45 94. 63
13 6.5 65 40 98.25
14 6.5 65 40 98.15
15 6.5 65 40 99. 14
16 6.5 65 40 98. 39
17 6.5 65 40 99.25 AT
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Fig. 17 Field experimental equipment
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Tab.8 Key specifications of drum-type oblique

residual film picking-up reclaimer

SR HE
I R/KW 88.2 ~132.3
HMER (K x 58 x ) /(mm x mm x mm) 5 800 x2 900 x 1 800
YEl W 5/ mm 2000

4.2 RBWEX
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Fig. 18 Field trial diagram
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