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Improvement Design of 4MB — 6 Row-controlled Shoveling and Drawing
Placement Machine for Cotton-stalks in Close Planting
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Abstract: Aiming at the existing problems in the field test of the primary 4MB — 6 row-controlled
shoveling and drawing placement machine for cotton-stalks in close planting, such as severe soil hilling in
the drag reduction device, cotton-stalks accumulation in the row-controlled shoveling device,
discontinuous operation and poor effectiveness of drawing-placing roller and so on, the primary machine
were improved. In order to further improve the performance of machine, the working mechanism of main
working parts should be analyzed. Adopting the technique of discharging furrow slice in-situ and interval
operation and when shoveling depth of the row-controlled shoveling device was about 11. 5 ¢m, the virtual
and actual operation ratio of shoveling at bottom and surface was 1:2. 42 and 1:0. 59 respectively that was
a continuous decreasing trend from the ground to the bottom, which was helpful to reduce operating power
consumption of the machine. Under extrusion and shearing of shoveling plate and side panel with blade of
trapezoid frame, the soil around soil-root composite were damaged by shearing and bending and soil-root

composite were also damaged and uplifted in-situ in upper soil during the process of shoveling, and the
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row-controlled shoveling device had little disturbance to the rest of the soil. The principle of reverse
pushing and drawing was adopted when designing the pushing-drawing roller with tooth type. As the
diameter of the main part of the cotton-stalks was gradually increased from top to bottom, it was helpful to
introduce the cotton-stalks into V-shaped cutter and clamp the cotton-stalks effectively. In addition,
because the cotton-stalks that would be pulled up was shoveled and lifted, and working depth of the
pushing-drawing roller (0 ~ 10 mm ) was small, which both were helpful to further reduce the power
consumption of whole machine. The results of field test showed that the improved machine had stable
operation performance compared with the primary one. The row-controlled shoveling device could work
smoothly and achieve the goal of row-controlled shoveling and uplifting in-situ cotton-stalks. The pushing-
drawing roller with tooth type could clamp the cotton-stalks effectively and separate the soil from soil-root
composite when throwing cotton-stalks tangentially, and it could also spread cotton-stalks in the field.
The pulling rate of the improved machine was 90.87% ~ 91.42% , which could meet the design
requirements of shoveling and drawing cotton-stalks (the pulling rate should be greater than or equal to
90% ).

area.

It was a suitable equipment for mechanized harvesting of the cotton-stalks in Xinjiang cotton

Key words: cotton-stalks in close planting; low consumption; uplifting in-situ; pushing and drawing in
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Fig.1 Diagram of (66 +10) cm close planting mode for six rows with one film and working width
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Fig.3 Interval distribution of row-controlled shoveling device

Lo 2. WAEARAT 3. i 4 XTI

4MB — 6 HU % R AT 60 A7 47 4 Gl AL SR A8 B

e oT it R A T UK 2 FhOT Ik s IRAT 3
B RCPHRE B BRUREE AT B0 e B ARORT B T
U T2 A M Py A O A B AE LR B4 T
0 P g B2 R B 2 T 9 o ML ELAR M i, e A e
TSR AR AT BEAT A I, B 1 A o PHL B AR AR AT A
FEARTE BTN D] = LA /N 2% A7 57 VI BEL 7, B ) 7
DB A LUK AR T S R KRR,
Fe Jer EBORT G IR I ) BACAT 0 B AR AT I Al T T
[, Sy 5 L A AT Bk A % B IS 48 % A 1A RT3 I
TEPLAR G 22 BB T AT B AT 7 AL

2 FEEYHEBEREER

2.1 ABEHFERBXBR

2019 4F 11 A7 BT Hr ) 7 -+ A Z RO FHEL
el DX 36 BT AL R A A B #EAT T R AR LIS, dn & 4
FER o SRABHLAE L J5 A AT 42 3 b 37 F H R a5 i
16 AT HLR A AR S, 28 AT I 3 g R S
SE-HI{E A 2 402. 983 kPa, 75 {7 H [A] 4 HE IR ST R P8
{8 2 972. 492 kPa, §% FF 5% 4 15 B 24 785. 578 mm,
S FEFFECK 20. 39 H/m®

B4 RS A e
Fig.4 Experimental plot of cotton-stalks in close planting
BT 7 7% T KR 23 Ak B BT o B L A TR
W 3t LA S — 65 0] 38 P 55 B A A DX T AR B KL B



24 & o Bl B ¥ iR

2020 4

T AR ) b 0 X I R A A o A il
PET BIREA, WM, &S iR R K
U AERE K B Ry 40. 1 ~82. 5 mm, 4E 34 78 & 5 ik
1876.6 ~2558.9 mm"™ |
2.2 RIGER

A R, 3 ik 5 4MB — 6 B AL R i %5 A
R FE XA 757 45 B ML 1 R A 4 e R AT 4 DD R R
U (B UITREE 10 ~ 12 em) W0 S FFR , HLEA X AT
v — A 6 A7, AILZEL A M 5 R A A 4R O 4 5 U
$6 Tt 5 AHHRFF S 00 0 4 T A8 R A 2, BT 6 i, A
FF A — B 1 45 5 il ke A b TR, R T 80 0% 24
v KA L, 5 5 AR A U0 B B O 4,
ol LB ' A B U ROR , o sh Al 8 2 R4, Bofil
9, o m 5 2 1T 47 ) 3 wAE L, ikl 7
JT7R o

SRR IR B B

Fig.5 Lodging and shoveling condition of cotton-stalks
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of row-controlled shoveling device
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Fig.9  Structure diagram of drawing and windrowing roller
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Fig. 10 Schematic of spring tooth operating at bottom

position of cotton-stalk
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Fig. 15  Structure of row-controlled shoveling and

drawing placement machine for cotton-stalks
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Fig. 19  Planar graph of instantaneous stress analysis

for pulling cotton-stalks
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