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Design and Experiment on Machine for Rice Straw Full Quantity Deep
Buried into Field
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Abstract ; Aiming to prevent the backfilling of soil in front of the machine due to the reverse-rotary during
straw deep buried into field. The rice straw full quantity deep buried and returned machine was designed,
combined with the operation process of rice straw deep buried into the field. By analyzing the process of
reverse-rotary operation, the reason of soil backfilling in front of the machine was explored and the
mathematical model of relative position between soil and cutting tool in each stage of machine work were
established and the mathematical model was established by Matlab, the angle of bending line was defined
as 55°, the rotation speed of the cutter roller was defined as 190 r/min, the bending angle was defined as
77° and the width of the cutting tool was defined as 80 mm. At the same time, the arrangement of the
cutting tool was designed. The completed machine configuration field tests showed that the machine could
complete the operation under different operating environments with stubble height less than 260 mm and
operating speed less than 3 km/h, the problem of soil backfilling in front of the machine was solved and
the returning rate could be reached more than 85% , soil fragmentation rate and ground flatness could be
reached more than 95% . All the indexes could meet the technical requirements and the adaptability test
was carried out under the relatively wet and sticky working environment. All the indexes were higher than
the agricultural requirements, which proved the applicability of the machine and tools.

Key words: rice straw; full quantity returning to field machine; soil backfilled; reverse-rotary cutting

tool
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Fig.2  Operation processes of rice straw returning

machine reverse-rotary working
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48 L FFE(120 kg) (BY J) REHS BRARAE
4.2 HEKE A *

R 7K R A T 42 e DR LA FHAILAE b ol o 1) 22
SR TE < B AL = BE L R B R A S R . B
1o, KRR R AT 4 i TR LA b s T 5 o 48 5, g
AEFE AR B AR, B B K R RS FE AL 2, R AR
U B 5 7 AR RS AT IR TR LA 5 B v T DL o
Tl WSO RAILB ] 5 B AT R o b ) B K A
P4 R FH WL B85 i i B4 202 Y 0 5 e T ] 5
PEES AT DL A R AR 5 | HLE = SRR AT R, a0
2 JIT 7R 5 £ b ) R /0N DRI VR R L FH R
ELREFE Bl 2 38 0, 55 3 b 8] Bt ol K, BF IR a0, ) TG
PRSP UEAT A RO o W R 32 D)
B DT 52 M b, TP 5 R R AR 8 i R ] DL
U PN E: A = N N [ B B VAR B S S D e N 4
1E 5 KB R 15% ~20% , + 58 1R 52 EE Ky 750 ~
1200 kPa [ 2544 F A7 VM, 396 BUBA 22 & B L 5 it
N B e 2 (D R W ol S B IS b= il e
FTIEACIRLS , 2 OB i 158 3 36 01 il 1 - 98 %
VERFERRIEM VR . R0 R R K4 L2 1,

®1 RBEZKF

Tab.1 Factors and levels of experiment for

field operation

PARER R /mn EHUAIBR/mm RTPEEE/ (kmeh !
1 140 40 1.6
2 200 70 2.3
3 260 100 3.0

BB 2 R By 02 % NT/Y 499—2013
CREBFBILAE M B o ) o 3 P S J2 A A0l o i )
BEAR AR, D T7 06 D9 A6 R B b R PR T AR A
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L LR R R HBE N m, o FRTEC BF

FE HLL T B N R RS R A GC SR U m, . 1B
H% e hy

8=(1-gi)xum% (31)

17 - 55 i P T Sk K s DR d A A AR

JR S, PRI A A A R O 0 ) — AR A, T

PR I — R B 2 m (RS P ELE T T L

e (o G 2R I R A T s ) K B R R
L, Wi-FH5 ¢ H

L
b= x100% (32)

4.3 RBERSHH

FEFA] 3 6 25 5 B i 22 o0 M L 26 2, O 25 40 i L
3, A B .C GBI B B B b ] B
JE K- o

®2 HERKEHER

Tab.2 Test results of experiment for field operation

i RS i 06 4% R

KI5 - . _

A B c B/ mm iR/ % b T4 B/ % e+ %/ %

1 1 1 1 201 96. 3 98. 6 99.3
2 1 2 2 168 93.8 98. 4 97.2
3 1 3 3 142 90. 2 98.5 96. 7
4 2 1 3 197 90.9 97.9 97.0
5 2 2 1 171 90. 4 98. 4 98.7
6 2 3 2 140 86.7 97.9 98.0
7 3 1 2 205 88.9 97.5 98.9
8 3 2 3 168 86. 1 97.2 96. 8
9 3 3 1 143 85.5 98. 1 98.5
K, 511.0/280. 0/295. 5/293. 2 603. 0/276. 0/294. 0./295. 2 515.0/271.0/295.1/296. 5
K, 508.0/268. 0/294. 2/293. 7 507.0/270. 0/294. 0/292. 7 513.0/270.0/293.8/294. 1
K, 516.0/260. 0/292. 8/294. 2 425.0/262.0/294.5/293.2 507.0/267.0/293. 6/290. 5
k, 170.3/93.3/98.5/97.7 201.0/92.0/98.0/98. 4 171.7/90.3/98.4/98. 8
k, 169.3/89.3/98.1/97.9 169.0/90. 0/98.0/97. 6 171.0/90.0/97.9/98. 0
ky 172.0/86.7/98.1/98. 3 141.7/87.3/98.2/97.7 169. 0/89.0/97.9/96. 8
R 2.7/6.7/0.4/0.6 59.3/4.7/0.2/0.8 2.7/1.3/0.5/2.0

T KRR R KB B 2 1 48 bR 2 A b R 25 TR 3R KT B X R A 45 10 48 45 7 248, R 3R 45 T R A5 /KPR K 38 £ b o7 3

a2,

H % 2 A1, 3 A PR3] Bk TR B i A S I
S Hb I B P v B (R E S RE ), U S b (]
X B R R ) B A, B A 1R B B X A R
BN o 3 AN H 0k T AR 1 32 W O B A
JIE L b TR R R R 13 BHRR RE vR E  R H RY
M) $5e A, HL YR O 8 D) B, O R R I g /N o
3 A PR 20T i TR SF 3 R R A4 35 U O I R
IR R L M) B U S R X T 4
R ) S A, LR hy B v B 8 ) R i T T 5
JE W e/ o 3 A P2 A - SR ) = OO AR IR
S G R S ) R R R R U R R X
T b 3R 5 I LU O B i ) Bt B8 7 v 8 R
R/

H1 22 3 AT, X T 00 ARk T ke U, 2 b 7] it
(R MR A 25 o X B0 5 bR A RO UL, B
VI T S i ) T A R AR o R i A e 1 - 5
JEE SR U, T 3 4 5 A A o R 6 4 s
BRI, B R R A S R T 1Y 5

x3 FHESWER

Tab.3 Results of variance analysis

=T
Rifel 25 O fmE Wx F BEH
05
A 4.17 1 4.17 0.54
B 5280.67 1 10.67 681.87 ok
B C 10. 67 1 5280.67 1.38
R 38.72 5 7.74
M 5334.22 8
A 66. 67 1 66.67 214.29 ok
32.67 1 32.67 105.00 ok
T 2% C 2.67 1 2.67 8.57
W2 1.56 5 0.31
ped 103.56 8
A 0.17 1 0.17 0.77
B 0. 67 1 0. 67 3.07
M C 6. 00 1 6.00 27.61 e
k2 1.09 5 0.22
M 7.92 8
A 1.22 1 1.22 31.88 ok
B 0.042 1 0.042  1.09
i c 0.38 1 0.38 9.84 #
®E O 0.19 5 0. 038
M 1,82 8

T = RN, o RN WA o
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Returning field renderings
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(1) Bt T — K A8 R AT 42 i R M8 AL, fE
0% A 5D K ARG AT 4 R L L AILAR Ml s 7T 4R iy
J7 ZE B G  BEAR K R RS T 4 i R Ll T AL X 42 5
HERBFK .

x4 EEHKABIERBER
Tab.4 Results of field test to verify suitability of
paddy field

i 5 REER ol 25 3R
HER/mm =150 173
i R/ % =80 90. 4
b T OF- 4 /% =90 98.6
JiFE/(Lehm %) <37.5 31.75
ek 2%/ (hm® -h ™) =0.4 0.48

P16 3 N 7K FH 30 TR IR 36 i KR 5

Fig. 16  Returning field renderings of field test to verify

suitability of paddy field
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