202541 H Z?ikm*ﬂ'—?ﬁ'?ﬁ CORE S R

doi;10.6041/j. issn. 1000-1298. 2025. 01. 027

KRIROEAFERNEREERTSIRE

‘AR o B xlEE wEER A R K W

(1. H IR R FHLH TR B, BEAKFF 830052 ; 2. Frm R BB R M M AL TS i, 28 K 5% 830091)

FEE . BT ERIE RIS 45 %€ B A7 A (R LA A ok o b 7 26 T 52 10 T, S 48 i B B [ WSO B AR 380% 13 H T —
Al 0 X I ke B . BT R 14 45 4 SR O 2K DR AT R IR IR 7 24 0 A B8, i SR R B i R 2R A
EDEM X 20 R 5 I 8 B8 BT 5 B0, 2 o7 i IOk — - S AR VL AR SR TG SO A A R R 57 R TR ARAE ik
SRR L RA 326 00 LU SBI VR R PER e b, R R 2R =K Bl . IR 45 R R W, i A+
fak 35° GG R TEAR R SP, i fEMV MR RESRAL , & F1° 228. 83 N, BB &0 2. 81 mm , BALHL A 5 - HEEE s 1%
BLEAT A0 M, 43 2 S BRIk T A S dAE 1 i 5T ANSYS Z5H # J 24 5 EDEM 84, 15 21 301 I 145 15 K vE
7174 48.513 MPa, e KAETE 124 0. 416 mm , 5 FLA5 R R WR B S5 B AR L & S0 B B 2K, I e 45
SRR 2R e B R IER R 94. 2% |, TFFT 45 5 1T S Gl Bt Tl LA e B i T HR L 5%
KIF: RAEIIOHL; R E; H7 1520 BHOT

FESES, $223.5 XRRFRIZAG . A XEHS . 1000-1298(2025)01-0282-08 OSID: &

Design and Experiment of Spade Tooth Film Lifting Device for
Residual Film Recycling Machine

JIANG Yongxin'? QU Heng' LIU Xuanfeng® ZHANG Haichun’® ZHOU Xin® ZHANG Li’
(1. College of Mechanical and Electrical Engineering, Xinjiang Agricultural University, Urumqi 830052, China
2. Institute of Agricultural Mechanization, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Abstract; Aiming at the problems of low life span of the pick-up device of the residual film recycling
machine and film leakage in the process of operation, a spade tooth film lifting device was designed to
improve the residual film recovery rate and operational efficiency. The structure and arrangement of the
teeth were designed, and the mechanical analysis and calculation of the teeth were carried out to
determine the factors affecting the film pick-up device. Using EDEM software to carry out discrete
element simulation on the edge film teeth, the operating model of edge film teeth — soil was established,
the angle of the edge film teeth into the soil was selected, the shape of the edge film teeth shovel blade
was taken as the test factors, and the combined force on the edge film teeth and the amount of abrasion
were taken as the evaluation indexes, and two-factor and three-level simulation test was adopted. The test
results showed that when the angle of the edge film teeth into the soil was 35 °, the shape of the edge film
teeth shovel blade was SP,, the operational performance was better, the combined force was 228. 83 N,
the wear amount was 2. 81 mm, the better combination of the analysis of the soil deflection situation, that
the soil surface was hump-shaped can effectively lift the soil, through the ANSYS structural static module
coupled with the EDEM to get the maximum stress of the edge film teeth. The maximum stress was
48. 513 MPa and the maximum deformation was 0. 416 mm, simulation results showed that the structural
design and operation of the tines met the design requirements. The field test results showed that the
average film lifting rate of the shovel tooth film lifting device was 94. 2% , and the results can provide a
reference for the design of film lifting device of the residual film recycling machine.

Key words: residual film recycling machine; film lifting device; spade tooth type; discrete element
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Fig. 1  Structure and working principle diagram of film
lifting and picking up device
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Tab.1 Main technical parameters of film lifting device
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Fig.3  Schematic of shovel blade structure
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Fig.4 Schematic of arrangement of film-raising teeth
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Fig.5 Force analysis of film-raising short tooth

X (1) fL TS
F:Ff+ msin(a+g0) (2)
Hr tangozjj:[flau, (3)

i o——=MREEHA, (°)
pu— R R

HI(2) L (3) I, S e e R 42 51 ) 32
BHNRNALA o MREYI LT F,\

AR TR MR 1A, TR A TR K 32 Ty i
UK, 52 & 18 K, RS0 , S i 15 % )
OIMT EESE A E] ) B A AR, AN 6 BT ad 32 ) oF-
7 e T LAR 2 A7 A L A B B, TR A 2
PIRE IRV

F =f cosa + N,sina + N,sinf +f,cosf + F, (4)
{b R I 2 LR ) N
N,—5"Fr 12 L5 )N

Fe—

Yoo
Ay 1A
F,\}/ ;
>

AR
A i

El6 N Z 0T

Fig.6 Force analysis of side film teeth
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Tab.2 Material parameters
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Tab.3 Soil contact parameters
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Fig.7 EDEM simulation model
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Tab.4 Simulation test factors and levels
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Tab.5 Experimental program and results
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Xl XZ mm

1 1 1 263.02 2.68
2 1 2 241. 37 2.52
3 1 3 266. 54 2.83
4 2 1 251.03 3.04
5 2 2 228. 83 2.81
6 2 3 262. 69 3.13
7 3 1 286. 16 3.68
8 3 2 269. 18 3. 46
9 3 3 302. 52 3.87
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Fig. 8 Effect of test factors on test indicators
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Fig. 10 Cloud maps of soil particle disturbance
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Fig. 13 Field experiments
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Tab.7 Result of field experiment
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