2023 4 10 A | A R A= 5§54 % 5510 )

doi:10.6041/j. issn. 1000-1298.2023. 10. 006

MR AAXERZFHFRAFERERITEXE

o 1.2 o — 1.2 N 3 012 1.2 N 1.2
A F¥= frepe’ 2 RIS FRA
(Ll K2 T2, ALt 100083 5 2. ¢ b 4 H 0T AL AL S BEH 15 75 B2 UL 52 30 3%, JE 52 100083 3
3. oo i 2 Tl AR A 9 B o S A BESE T, 1 B 471023)

FE: XA SRS AP H e AT UR 28 AR HR R ) 3R T — Mk A A R AR T R,
AT 2 £ G FE 2 BT R () 4 35 A A0 SRR RS AT G B 0T T — PR AR i SR DM R VE RS BE W RS AR 2 AR O 1625 mm
PR 12 45K 65 mm, FFJE Tk dl &N 5w R AT G F A 8 07 IR, LA BB R TIESE0N
me PR 3R, R ARV RO AR AR, T R B HOT O BRI, 0 TR A AR R P RS RS gl RS RS I R
Ak, G5 RFH, K50 B R XA VE R 05 e K BN S A A A HE R R A, Y AL L R
7.8 km/h | SR HIMA Dy 31,70 MG 13, 4°m)  REFFE B R R E D 91.62% o JTJE T Ik A X AW R AR
PG EORIRE ML VR M g (RIS, 25 R R W Uk 41 & 20 RE AR IS FR A B TR AR e R AP IS 20 87% ~90%
SCEL T AT RS AT U B B A B AR

KW SRS EAEE  KHHE; R B R R EDEM {511

FENES: 5223.2 X ERERIRAD: A XEHE: 1000-1298(2023)10-0068-12

Design and Experiment of Co-stirring Combined Corn Strip
Straw Cleaning Device
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Abstract; To solve the problems of poor collection effect and unstable profiling of existing machines and
tools for strip straw cleaning, a combined strip straw cleaning scheme was proposed. The process of
pulling straws with different tooth shape cleaning wheels was compared and analyzed from the mechanical
point of view, and a radial sharpening-assisted pulling cleaning wheel was designed. The radius of the
cleaning wheel was 162.5 mm, the number of teeth was 12, and the tooth length was 65 mm. The
simulation experiment of the combined strip straw cleaning device was carried out. Taking the working
parameters of the radial sharpening straw cleaning wheel as the experimental factors and the straw
cleaning rate as the experimental index, the quadratic orthogonal rotation regression discrete element
simulation experiment was carried out to analyze the changes in straw movement, soil disturbance, and
straw cleaning rate during the working process of the straw cleaning wheel. The results showed the
significant order of the experimental factors on the straw cleaning rate from large to small was as follows .
roll angle, forward speed and rake angle. When the forward speed of the machine was 7.8 km/h, the
rake angle of the straw cleaning wheel was 31.7°, and the roll angle was 13.4°, the highest straw
cleaning rate was 91. 62% . A field experiment on the operational performance of the combined strip straw
cleaning device and the whole machine was carried out. The results showed that the combined strip straw
cleaning device worked stably, the straw cleaning rate was 87% ~90% , and the design goal of the strip
straw cleaning device was achieved.

Key words: strip straw cleaning device; strip tillage; radial sharpening wheel; EDEM simulation
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Fig. 1  Co-stirring combined strip straw cleaning device
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Fig.3 Force analysis of straw when straw cleaning wheel just touched straw
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Fig.4 Force analysis of straw when straw was thrown out by straw cleaning wheel
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3.3 EXEKE
3.3.1 iy R HIAR L

i 3 L R B O B, S AT I A AR A
JEE AR R AT AR X RS R R A 52, Sy i — 2P
IYHTIX 3 AN BHOH G AT FIR 5 00 (1452 T AR, 3R
Tl FF 7 B i fHE S 804 &, BE B Box — Behnken i
B 75 58, ATE RS B 0 0 A A0 A A N R 2 R SR K
SRR ARG BRI 48 b, R B HOT )5 Bk
¥, RGN RSN 2 PR iR R 5 IR %
SRR 3 R, Hd v, xS {E

x2 HEEERFD
Tab.2 Coding of test factors

P %
Gifiy AT v/ i1 oo/ il f B/
(km-h~") ) )
-1 6 30.0 -15
0 7 32.5 0
1 8 35.0 15

%X 3 Box-Behnken X A ERLER

Tab.3 Box — Behnken test scheme and results

< e [ TES

e RTEEE xR x, BT A s {i/%
| ) ) 0 79.03
) 1 1 0 87.52
3 _ 1 0 87.42
4 | 1 0 90. 16
s 1 0 _1 72.77
6 1 0 -1 76. 50
7 1 0 1 90. 10
8 1 0 1 90.79
9 0 1 -1 71.54
10 0 1 -1 79.55
1 0 1 1 89. 21
12 0 1 1 90. 00
13 0 0 0 86.43
14 0 0 0 86.51
15 0 0 0 87.02
16 0 0 0 86. 15
17 0 0 0 85.12
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1. 44x,x, — 1. 80x,x, —3. 594 (16)

x4 BHEBEXRFEHN

Tab.4 Variance analysis of straw cleaning rate

i H EorR HBE S BIr F P
A 604. 28 9 67.14  47.33  <0.000 1 **
x 30. 62 1 30.62  21.58  0.0024
X, 49.15 1 49.15  34.65  0.0006**"
x5 446. 11 1 446.11 314.49 <0.000 1 ***
X, %, 8.27 1 8.27 5.83  0.0465"
X, %5 2.31 1 2.31 1.63 0.242 6
Xy %5 13.03 1 13.03  9.19  0.0191*
x 0. 065 1 0.065  0.046 0.836 6
2 0.034 1 0.034  0.024 0.8821
x3 54.02 1 54.02  38.08  0.0005**

Sl 7.95 3 2.65 5.35 0. 069 4
2% wm%E 1.98 4 0.49

ZiA 614.21 16

T RoR L (P <0.01), == FRIRWH (P <0.05),
KAl
x5 HRAERZERRRTFERFTELSM
Tab.5 Analysis of straw cleaning rate variance of

removal of insignificant factors

I H TR HBE B F P
F 3 601. 87 6 100.31  81.27 <0.000 1™
x, 30. 62 1 30.62  24.80  0.0006 ***
X, 49.15 1 49.15  39.82 <0.0001***
x 446. 11 1 446.11 361.40 <0.000 1"
X, %y 8.27 1 8.27  6.70  0.0271*
Xy %3 13.03 1 13.03  10.56  0.008 7 ***
2 54. 69 1 54.69  44.31  <0.0001 "
Sl 12,34 10 1.23 3.49 0.1233

FR2E 2% 10.36 6 1.73

Zi4 1.98 4 0. 49
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