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Design and Experiment of Integrated Machine for Cotton Stalk Crushing
and Residual Film Recycling and Baling
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3. Xi’an Agricultural Machinery Supervision and Extension General Station, Xi’an 710065, China)

Abstract: In recent years, film mulching technology has been widely used in agriculture. After cotton
harvest, large amounts of residual film need to be recycled, simultaneously, cotton stalks crushing needs
to be carried out, in Xinjiang, China. The existing integrated machine for straw crushing and residual
film recycling in China can be mainly divided into drum-type and chain teeth type. Considering the
current drum-type integrated machine, which has a low residual film recovery rate, and high impurity
content in the residual film, the rubbing-type residual film baling mechanism was prone to throw out the
residual film and was easy to deform the baling belt and other problems, an integrated machine for straw
crushing and residual film recycling and baling was developed. Through principle analysis and
calculation, the key parameters of the hammer blade straw crushing mechanism and the screw conveying
mechanism were determined; the residual film picking mechanism and the wheel drive mechanism were
improved, and the dimensions and rotation speed of the film pick-up drum, the transmission ratio
between the wheel and the film pick-up drum, the dimensions of the film pick-up teeth and the space
between adjacent film pick-up teeth were determined; through theoretical analysis, the structural
parameters and operating parameters of the screw impurity removal mechanism and the film removal
mechanism were determined; by analyzing the process of residual film baling, the parameters such as the
angle between the baling belt and the horizontal plane, the linear speed of the baling belt, and the

number and space of the support rollers were determined. The field test demonstrated that the optimal
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operating parameters of the machine were as follows : the machine’ s advancing velocity was 10 km/h, the
depth of the film-picking teeth was 25 mm, and the height of the stubble was 10 cm. Validation test

results demonstrated that under the aforementioned optimal operating parameters, the film pickup rate was

89.78% , the soil content was 11. 15% ,

and the pass rate of crushed straw was 94. 79% .

Key words: plastic film; cotton stalk crushing; residual film recycling; residual film baling; optimal

design
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Tab.1 Main technical parameters of machine
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Fig.2  Arrangement of knives and trajectory of their

end points
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assembly and arrangement of film pick-up teeth
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removal mechanism and film removal mechanism
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W AR 22 8t SR AL T (Y FR AR, 23 I PR it
R o 5 AR Y B M S A AT S AR R A 7RIS
DX B ALAEH 5 0 85, WSO T 55 P A AT, 53 Bk
EH AR 5K E KT 200 mm AUFRFFTE, HLE
FH 1] T AR 2 B0 46 BB 043 TR B e K sl /N R
FH 1] 340 B A 38 22 (R B M 5 AL i ol P 5 R Wi
R RR T & 2 B 22 B8 7 e 2 AR AR AR AT R
FEW AR A, B = B IR VR el A A /D o
PR, PRt e B ML B R RO RO TR B 5 B A

EEOREG RS BT E AR N
W,
X = (1 _VO) % 100% (12)
y = (1 —5) % 100% (13)

7= (1—%)“00% (14)

0

K X— R RENCR %

W,——VEV T s R 2R I T e, o

W, ——VEl S5 I R 2R T o

Y—BRI S 3R %

Go— RIS A IR G i g

G,— R g

ZI— AR, %

My— S R T BT, g

M, — S PR R EEAS G A AT T i, g
3.3 KBEAHE

HR A A P SR A FH AR 00, 1 B ML LA Ml o
FEIA 8 ~ 12 km/h, 3 3k 3 5 324457 {4 R AL 42 B0
5 T B ARG I U 15 T RS 5 i3 6 5 1
FELIHO, B BRI A LERE A 15 ~35 mm; HLE
Vb 5 2 B0 HE () 65 FF BA A 5 E 24 10 em 245,
T B LB 1 fisl i b 1T I ER Y BA A R R 53 A T i
R R B R, S A ST RN 6 ~
10 em, 35 N R 5K F 03 2 BroR, R/ TAE
i, R = S KOE RS, DRI R X 4%
FEFRAIFENR I FoR A TAES I B 5450
Wk 3 s ,A B .C HHLEATHF 3 B 40 IR TR B
B A AKOTEL,
*2 ABERKE

Tab.2 Experimental factors and levels

N OLE S
KF BRI RBERE, R
(mes™") mm em
1 8 15 6
2 10 25 8
3 12 35 10

3.4 Z#EREWTE

K4 RIT WA R R 3 53k 4 ]
IR PR ZR A X A R ] A 23 TG ik 5 ] 3 3R
I3 BEEVR 1 e o 5 AL o B AR DE I 1K I & B
X FR RGN SO tb 2 5 TG R TR B A/ N
HRBAR B R/ R FRIEE, 450 M54 TR B 1 ORI, e
N Y =25 Koy SV (B oy S IR B B U NG D (21
LB RAZE L SRR e TR 488 , /T LR
Y R VA BE A 25 mm B BRI SR R, ik
BGINZR C X ER B RN 0 ik 25 52 ), mT A DA R i
TR R O S AT 5 L e 55,
TREATE MR TR R D DR IL , > B3 7 1 B IR
KARGT BB 2340 B Doy 5 AR SC A8 1 1) B 2 v B
AN 2 DUAHDR 5 T filf 21 32 SR HR A
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Tab.3 Experimental plan and results

s RIS FRIEE RIS MFA
A B C  WE/ % RFK/ % R/ %

1 1 1 1 85.85 13.88  92.49
2 1 2 2 89.12 10.12 95.53
3 1 3 3 87.81 12.04 97.15
4 2 1 2 85.17 14.29  93.01
5 2 2 3 90.13  10.35 95.24
6 2 3 1 88.46 12.17 91.12
7 3 1 3 87.31 16.03 93.98
8 3 2 1 90.54 11.20  90.26
9 3 3 2 88.23 13.21  92.05

ky o 87.593 86.110 88.283
ki 87.920 89.930 87.507
ki3 88.693 88.167 88.417
R, 1.1 3.82 0.91

ky  12.013  14.733  12.417
ky 12.270 10.557 12.540
kyy  13.480 12.473 12.807
R, 1.467 4.176 0.39

k3 95.057 93.160 91.290
kyp  93.123  93.677 93.530

d k3 92.097 93.440 95.457
Ry 2,96 0.517 4.167
x4 FHEDW
Tab.4 Analysis of variance
. E
PERERE bR O FAM O HBE ¥y F P
A 1.915 2 0.957  6.121  0.140
B 21.932 2 10.966 70.109 0.014
FRIEENRE ¢ 1. 449 2 0.725 4.632 0.178
e 0.313 2 0.156
B 25,608 8
A 3.681 2 1.841 23.553  0.041
B 26226 2 13.113 167.803 0.006
BRI &% C 0.238 2 0.119 1.526  0.396
e 0.156 2 0.078
B 30.302 8
A 13.553 2 6.777 103.708 0.010
B 0. 401 2 0.201  3.071 0.246
WAFERE ¢ 26.091 2 13.045 199.640 0.005
e 0.131 2 0. 065
B 40.176 8

:0.01 <P <0.05 F/RENEE,P<0.01 £RFIHEEE,

IR A 5 B XIS Ae R B, B
AR B RT A X2l TR B EREE AL/ N, I
BEHBR AR D i LSRRI 2 | S0 R A TR 1
I K MEE AT RE U6 47 8 R 7 R SR e 8, (IR B i K
AR B 2B | A R 2 . HLELTE
R REBE/ NI, F6 5 TR BT e S /0 ik MR 6 ] A

K, IR e 423 PRSI B8 7%, AL EL iy ok 3 4
Tt #6 A5 U 5 b 3R A R OB I [R1 i -
Mz,

RIEHE A E C XA ARG BEEm, 0
SRR C KT A, B Y HLEL AT IE o /N, B
PLBF[R] P Bl T AR FF IR B 22, M ML iy ik
JERGRIET, T o A FF B9 WA 2D | W FF 5 4 R 2 [
1% 24 BR 2 R 8 A /N A T IR 5 R T AR 4
K, shIIUIEIBE 138 K, T AS BE 58 4 0 AR AT, 24
BATE = B I B FF IR B S AR AT ELAR N, A R
FAHFERRE

TRIGZE R 5 2 B AL il B R B
AR FE AR BRI 5 R B 1 VR B /Nl
B, BRSSP R A g, A R Il ISR A AR 5 B v
T B FF A% SRR &, O T AR A IR S A
MR BRME S Je R AR, RS EA G H
A,B, Cy , BUHLELHir ko B 6 B8 TR | BA 2E 8 B O
124 10 km/h 25 mm .10 em, MR IZ S A 5 1T
YoiE s
3.5 IwiEiIw

FEI i) 565 A 3 56 706 7 96 44 5 /R 96 DX BT 7 R T
8 IS BT B0 450 5 1IE S g0 e AR — 3, %
SEALEL BT EE R 10 km/h, BB G A IR EE N
25 mm, EAEEE N 10 em, BHE 3 IR 5 RER
JESAEAS 5 B A AR AR , ke 1 BRI 5 R
A= (12) ~ (14) TR FRBE IR B AR B 2% %
WFFAHR, RIS RN S iR, RIET/ESE
AT W T B BRI 3y 89. 78% - ¥4 % I
FRM1115% SEBIMFFAHEHEN 94.79% . TAE
I HLIE 1 TR, AR AP RERS B RO B, A HE B A
SRS K 9c AHLEEIT A 5R AL, 5 A4 2%
AT AL T 3 S AR AR L R
BRI T AU BRI B AL R R 95% , T Z=m) 1
TR T4 B o0 B /N MR HE 2 LA
R REHLAG 7800 KA T 24 4y B VR, AR IR 5 24 R
A R AR, HILELAE Ml 280 R 6 2 A AT Ry R s T 5 7k
WIS T ALl 25K

%5 BFAKER

Tab.5 Validation test results %
R e BEmIR RS B A SR
1 89. 34 11.31 94. 62
2 89. 86 10. 65 94. 50
3 90. 13 11.49 95.24
I 89.78 11. 15 94.79
4 4t

(1) Bt fa7 R AT A58 1 15 B JBE (AR 45 A
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SN HU AL Ly 1. 4 I BEALER A 45 2 42 1
A7 AR FL A Bl A DR GRS I T 45 A T 9 ) MR
HEZRHILAL fIE 6% 18 5 R 2% o0 B AOR s SR AT A P
FTALATZHE N 2. 46 m/s B, BR300/ T 2
PG, R RE U |, BRI AL R 959% |, I Al %
AT,

(2) LABRIBE I R 2 2 AT SR
REFE b , 18 3k TE A2 156 LA K 5 22 0 W i 1 460 M
TR B DS R ATt 25 2 5 ML i B
OO R BN B IR 5 2% AT 8 28 S, ELAG AR TR

J

i

'
NI
Al

R X6 B3 15 24 38 04 5 W R L L Sk o R A
FRIF M AL AT UE S B = X TR A A
MR A T R LB R B XA AT A A SR 5 )
KB HE X B3 AT A % R (0 5, i 25
SRS T HAES A & WU ATHEE R 10 k/h
VTR 25 mm | B AE = 2 10 em,

(3) Zeid AR UF B A5 2] T B AR S HCT
BLEL 1) SF- X5 5 8 [ g %y 89. 78% | T 4 5 st 1% 2%
RN 15% M-SR N 94.79% , G5R%E
BAHIESE FP LS & 30, H T /M A 5 230 7 1Y)
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