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MR EEZE VAT o SR BNy i b T ) Y i
Hh ) o A R Bl A% s R AR AR AR . R AL T AE R
YN 2 100 mm, FELHE 5 220 mm, BRI
200 mm, JEHFRE H 120 mm.,

1.3 A Buckle plow; 2.FRIE % Depth-limited wheel; 3.HL%
Frame; 4. #64F Rotary tiller; 5.7 W 3% ¥ {F Ditched partss
6. EHIAT Upper lever; 7.5 $E4% Rack for suspension;8.J7 [ £ 3}
fli Universal drive shaft.
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Fig.1 Structure diagram of the machine
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1. #k ¥ 1+ X Working area by rotary tillage; 2.4 FF5#F Straw
on the surface; 3. KB X Uncultivated area; 4.9 FF Buried
straw; 5. 72 #FEIHL X Plough working area.
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Fig.2 Working schematic of the machine
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Fig.3 Force diagram of the machine
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Fig.4 Plough surface of buckle plough
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Fig.5 Guide curve
H (3 7t
7142+I'12+H12+Hmm\272141‘172H1Hmax -
k= 2(L, —L) )
. S*+H.,*+L,"—2RL, L,—R
e =arcsin - —arctan (6)
28 VH '+ (L,—R)? H,

Mk g B — W, P Lo, % i i B
+PERE A FLBE BN B R RE i 2. it
HEAE BH A i T 28 LT BORE A il 2R B S R L
H. /L 2k 1.2 R fif A Fn a8 il i A7 — 8 6 £ fg
T35 LAW/IN G SETEBRE M TAE B g, e 6 il £ o 1
5FEW H,../L ~3.7., YEME&&SE H ok



142

ool K% R

% 38 &

10 O e PSR e S TR S S N (TR L NI
H 3 /N 25 5 3004 R S g4 (a4 B 5% e 25 il
A R H L 160 mm S R IE R AE 41 4R i
AT ¢ WA 55 AR T A M4 & B H L., 7 oK T AL
TRBHR, MRl £ B H 0 K, B R 0 R R
[ (R N8 g el B S NE i1 E L2 o8 | A o B N 1]
0 R A A AR R B S AR . AR U
MR Hooh 280 mm, 4548 04X () 54
) F A, #H M ZeIF B2 L,y 133.3 mm, FE il 4
JFEE L K 75.7 mm, B4 R 5 153.7 mm,

P 2 A e B RN B — s B HE TR A e
S ELKES HX.S — A 30~60 mm™*,
S BUEA 40 mm, W H A6 A5, HT]E + A
e #25.3°, HAWATLLENL . YHINE L Me —&
BF, S &P &L f o 5 LA A 2
EA G, Sl £ AR A A ok, AR R
AR ALHH B T %F 7 8 s S il 2 SR A A B/
B, 25 S 35 1 AR AL B B AN DI 5 e AR AR
AR W R & AR A S 457, XN Y R
M2 Wi b1 Je ft w Ry 70.3°,

2) L RIE I AT . BETEF0 A T AT
FEARTY A S AN AR i R AR AR v B
il (4 e S — S ERT . SR RN B Y - BRI A e AR
FHF Wi 28 eI 95 B S5 70— AT R AL v, 52 A
FEFFIOBHHEERE 36 . H B BT A 6A iR, A
NI NN B N N E Ve R (T A e <51 R a8 | A
JE B R ook A S AR R K e,
BRI 6B frR . L A SEH AR A
KW .

K1, /® 78 N

HEREFF L4 g

R T

X

A B
A+ 32 3 81 % Bandit movement track; B: LA ] 1 45 4
Plough surface structure.
6 BEEHEIERER
Fig.6  Working principle of plough surface
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Fig.7 Layout of plough
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Fig.8 Schematic diagram of rotary tiller blade arrangement
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## BK-5 type pull rod traction load sensor; 3.CKY-810 %1 i f&

JE %% CKY-810 torque sensor; 4.BK-5 % T i #T 4% 5] F7 67 faf 1% %

#+ BK-5 type pull rod traction load sensor.
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Fig.9 System for testing power consumption
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A IEAT 1 e LR AR BE R R 4 200
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X R G 1.2 5 H R A e B LAk ST ARl e B TR
PR 120 mm, JI R FE 3 360 r/min, HL 4 A [ Hif
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21 fEdThEE
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P TE] R b RCR 8 10 i, 42 51 BH 3 45 SRR X 25
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A:HFRT IR Surface before work; B: % #L H [6] 1% % 4% & Field
test results.
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Fig.10 Field experiment
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12.1%:7E T80 2 B A HERE D) 42 25.35 kW, LU i€
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20.7% , F B T RO T AL A LR Y ST
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H 2 a1, BEHLAE 2 Bl T80 F A BE £ 53
H92.8% , EIRBFHL AR S AR 42 8 1 2.6 %0, Bt IS b
FVRBE 0 11 mm., HBERFHL IR S AR 32 8 T
39.0 %0 A FFHE R34 92,9 %, FL e #F ML 574
RS T 22.2%  BI AL 4 A 2URE #E 4 2 3 9 32
LA o R BRALAE b R A T e BE AL S AR
A DAHE S RS AT R RE PR AR . T
H i %A 5 AE 41 & RS A5 4 8 H i =% B3 PR
e AL X I M BE VT AN 48 A A BF SRR NY/T
12282006 HF B AL i & E M FE AR M) 5 NY/T
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Table 1 Traction resistance and power consumed under various conditions

JiE B A R R (N4
T H Ttem Rotary tillage Ploughing-rotating combination operation
1 2 1 2
ZE5| [ J1 /N Traction resistance 4.920.46 5 236.54 12 096.11 14 960.84
# 5| Z /kW Traction power 4.52 6.13 11.13 17.50
BEMFLI R /kW Rotary tillage power 24.76 29.36 21.77 25.35
HINE /KW Total power 29.28 35.49 32.90 42.85
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Table 2 Operating performance parameters
s FA Tl 1kl o O
ML FE PR Test index Mﬁﬁz_ﬂ ) *ﬁﬂ_”kﬁ«ﬂ H ﬁEﬂk .
Rotary tillage Ploughing-rotating combination operation
%+ % /% Ground rate 90.5 92.8
Wh)E HL P2 B /mm Surface flatness after tillage 18 11
T FFH A 2% / % Straw embedding rate 76.1 92.9
SEIBIR SE B TE W HES T R RS (2] GRS B OO BEORER L A R R HLVA TR HEAL 4 2 BB 8

T 4 755 R 0 531 5 BF A 38 B % HE , R 45 B L 4% TR D
RSB R Bk, B T AR AL R
I FH ¥ 3% T30 R 3% PRI 8 0 0 FH DA D S5CR

3 it it
AT T — B LA e L 3 1

BE T 75 11 701 5% B A AR RE B . %P 3 AL R
T R R4 B FF ek Y S 2H B T SRS A 4 i iR
S5 e e A TV = =B S Rl w2 B K E 9
FE T3 AR B A it 2 B 5 O R 43 5 160 mm
F1133.3 mm, 5 il Ze b g il £ 5 5 5 0T B 43 i R
280 mm M 75.7 mm, @153 Hr £ KE g BE . 5
SE T A i R b BT 1 5 A BT A 4
A1°F 50° AR B3 K o 262.8 mm é%*”bkﬁﬂﬁﬁ
SR, WE T AR SRR R 6 A, AL R AH 4P
PO ALK 2 [B) A 8% 1) BE B8 R 270 mm, Y ﬂ*@ﬂﬁﬂﬁl
2T RURAT R A A S . RS ZR L Y L
S HTHE B 3.3 km/h B4 E 4.2 km/h B, 8 4L
GBI T 23.7% AR N T 57.20 . TETE
BEUR A R VR Al % 44 F 5 24 B 4 i i 2 3 43 00 o
3.3.4.2 km/h B}, AL G T FE A F i€ Bk ALk ST AR
AP AR BRI T 12.3% 5 20.7 % , A RcER i T AL
A 3 R b ) A R R L 5 R B AL A ST 1 Al A
o, AL RE £ RPN 92.8 % 1R E T 2.6 % BF A
o E S 11 mm, 5 T 39.0% ., S AT
TR R 92.9% 8 T 22.2% 5 WPERES Sy
T SRR AR 2R . AR AL e 4 A 5K
FEEAE 4 o A T IH 2 L6 Al AR LU AR X T 1% 58 AL e
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Design and test of tillage machine combined with plough and rotary
for managing seedbed before planting rapeseed by burying

of rice straw incorporated into soil

XIAO Wenfang SHU Caixia LIAO Qingxi LIAO Yitao
ZHANG Qingsong XIAO Wenli FU Yunkai

College of Engineering , Huazhong Agricultural University/
Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River ,Ministry of
Agriculture and Rural Affairs ,Wuhan 430070,China

Abstract In the middle and lower reaches of the Yangtze river,the soil is sticky and amount of rice
straw is large, which will cause machine to be blocked by soil or entangled by straw.In order to solve this
problem,a combined tillage machine composed of buckle plough,rotary tillage and parts for furrowing,
which can cover the straw with the plough, break soil up with rotary tillage and ditch furrow with the
plough at the back,was designed. According to the law of soil movement, the key parameters of plough
surface including guide curve,straight element angle, tail length of plough surface,and the structural pa-
rameters including number and distance of plough were determined. Results of field test showed that
traction resistance of machine increased by 23.7% and the power consumption increased by 57.2% when
the working speed increased from 3.3 km/h to 4.2 km/h.Traction resistance and power consumption in-
creased when speed increased.Due to the addition of plough,the total power consumption of machine in-
creased by 12.3% and 20.7% compared with the rotary tillage when the speed of the machine was 3.3
km/h and 4.2 km/h under the same operating depth of rotary tillage. The machine worked better even
though the power consumption was increased.Compared with the rotary tillage,the average soil crushing
rate of the combined machine, the average surface flatness after tillage,the average straw coverage rate
was 92.8% ,11 mm,and 92.9% ,respectively and increased by 2.6%5,39.0% ,and 22.2% ,respectively. All
performance parameters of the machine meet the agronomic requirements of rapeseed sowing.

Keywords seedbed preparing; rice straw returning; plough-rotary combination; plough; rotary

tillage; buckling soil; rapeseed direct seeding; rice-rapeseed rotation; combined tillage equipment
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