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Abstract

Passive stubble-cutting disc with oblique ripple was taken as the object. Based on the method of

velocity instantaneous centre, seeder advance speed and in-soil depth of cutting disc were chosen as the

main factors affecting stubble-cutting speed. Stubble-cutting depth and draught resistance were the

indicators of cutting disc performance experiment, while seeder advance speed and weight assigned to the

cutting disc were the experimental factors. Two-indicator and two-factor orthogonal field experiment was

carried out for passive stubble-cutting disc with oblique ripples. The results showed that both stubble-

cutting depth and draught resistance increased with the two factors, and pullback weight was the principal

factor to stubble-cutting depth. When pullback weight on cutting disc reached a certain degree, influence

of seeder advance speed on stubble-cutting depth was more prominent than that on draught resistance.
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Fig. 1 Model of cutting disc with oblique ripples
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Fig.2  Analysis of stubble-cutting speed
M HP R JE A B BT — L M OB B M 5N
IR b A E M YR E R v, B2
(9,77 5 NM 283 1 .
TEH A =M% OKM Fi NKM 1%

l;\'Mz = lwkz + lowz - lm(z (1)
W BT R
Ly = V2Rh (2)
AR 4l B 0 5 7
v=wly, =0 V2Rh =V /% (3)
At o (5] 5 7] T i o g

V—1% Fh LRIy 2E 2 S
ARARAE LR G AR Q & ) A

WG ERAL, T L TR 0T Q VI HEE v, 0

BB BN TRE R by, © R ZR A Hb XA 22 7R
297 °0.075 m, W5 Q 5 g3 N A9 BRI A AR
Hhy =h, —0.075, M

2(k, —0.075)
%=V/——7?—— (4)

13 (4) AL, 3 7T A2 R — € I, $E Al AL
T2 3 2 R ET) A2 T8 38 S 3 Wi ) 2 538 U0 3 L 1Y

20 55 Bl AL I SR — R I, V) A A R R i )
FE R Y 2B AR, SCE U0 A D) FE TR R
A S 114 2 BERR DRER U 25 5% b L A o R —
I, VR R L R T 7 R 1 R 2 e N R, RV RE R
AR Ry VIR 6 00 FAE , b i B 22 T8 B A 22 5] BEL ) W]
A g 9l 8l 3ABTURE I S0 4 0 19 2 AR PR RESE A

PSR UIE IR BE 1 2 R . B E R
56 2o e i I e L SR Y T B ) R 0 T B TR
FETTH Jo R P B ML AR B 2 A0 A ARl A 7
A AL AT S A E R Al R R R )
TETR L R4 5| BH I3 A5 i 56 45 b, 4 f BIL iy 2F i 2
R T A DR e TR 3R, 0 8l A ARk e S0 A T
NN S E N E R

2 HEKE

2.1 REE

20 7E 0 A Ol R 27 R 50 B R R AR A R AT
T AR SRR 1. 25 g/em’, 1 HEAH EF 0. 402 kN/em?

K B A 8 AR B R L A B
HLELDN Jy %6 B (BLR — 1 BUH AL 8ds (YD — 15 # 3
25 HL BH R A5 % . DI — 148U # USB # 4% 5% 4 #%
WINDAQ # {4 R 48 K ZE e A L I (L T HLZR, & R
OB HEAL LI Iy 25 B AALAL 0 ST i 80 kg,
2.2 KEAR

PLAARFRIAE FH 0, o i ARBE,i=1.2,
3,3 AN B 3 40 .60 1 80 kg, j R FH ) =
1.2.3,3 PKFor AR 18 2 $4(0.905 m/s) & 3
P(1.525 m/s) Flf2 4 $45(2. 083 m/s) , |0 A,, ML
40 kg 12 2 P49 IR
2.3 E5|BEA3TEEIKR

AT WINDAQ #1445 R 4 2] (1 $ir J) vy & Jik ot
553 A EXCEL 34,3 if BLR — 1 By [ 4% 5% 4%
AIARE JTRE y =2. 028 7 +0. 893 8 - Hi [ ik i {5 5
AR AL IIE S A O M R B, X A2 51 B T R AT
XA

(1) Be = X522 51 BH 7 A 52 il

A ] 38 8 AN ] BC 3 /9 B0 00 15 5 2z il 22 51 B



66 1 R | = SR

X LU ZEIE, AP 3 B, 18] 3a Ay Ay R A, B4
ST % AL, B 3b g Ay, Ay, B Ay, 19 42 51 B 7 X
PO & 3¢ S Ay AL F A 1942 5| B3 eI

HT & 3 RTAL B A S A ] 54 1, B P
AR I, 2 5 | BEL 328 7 6 K 5 5 J3E A I, T X A2
1 BHL 7 B4 52 M o JRE RO T 3 R e I I B X 42 5 |
BEL 3 B8 5 i e JEE /DN o

725 | P JI/KN

25| J1/kN
5%

0 5 10 5 20
[ 1) /s
(©

B3 N[ E A A 5 B

Fig.3  Draught resistance for varied pullback weight
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Tab.1 Testing data of stubble-cutting depths mm

i H 1 I jll| v I
Ay 78 80 75 77 77.50
A 78 81 82 76 79.25
A, 82 79 80 84 81.25
A, 85 90 89 91 88.75
Ay 90 91 95 90 91.50
Ay 91 92 97 92 93.00
A, 102 99 98 103 100. 50
Ay 103 99 103 102 101. 75
A 101 104 99 105 102. 25
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Tab.2 Analysis on orthogonal test results

TS % E K
sH S bk ko EOEE
1 2 3 4 5 6 7 8 9 oKy WE
e A 1 1 1 2 2 2 3 3 3 84.33 96.08 106.50 22.17 A A.B

WE B 1 2 3 1 2 3 1 2 3 93.92 95.83 107.17 3.25 B,

YIFERE/mm  83.50 84.25 86.25 93.75 96.50 98.00 105.50 106.75 107.25

BN
(2
ERIE

10
11

12
13

14

g BN N R I FE R A2 5 I B Al BB T DR 3% A 9 Jon i 49 K TS 3R U AE TR Y Tk
BRI 2 8 £ 00 09 2 AR PR RE SR A o PR R, A CE A 3 — E (N, VI TR A RE T
) PEAR (S B ROIZER L) IR (e 2R ECE Oy 80 kg LA L), % Fh AL i 7 32 2 % )
FAL AT Bk ) TH R AR 25 R AR W PR AR RETRBE RS HOX A2 5| LT B S

2 £ x #

PR M SO, A B, AR S P E AR O AR PERF R SOR [T]. Rl TR 241 ,2003,19(3) : 1 ~ 4.
Gao Huanwen, Li Wenying, Li Hongwen. Conservation tillage technology with Chinese characteristics [ J]. Transactions of
the Chinese Society of Agricultural Engineering, 2003,19 (3):1 ~4. (in Chinese)
T, W 30, XN E AR 5 R ZEAE AR R ALBT R [T ] 4l MLAR"E 4T, 2006,37(4) :45 ~47, 63.
Luo Hongqi, Gao Huanwen, Liu Andong, et al. Study on ridge-till and no-till corn planter [ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2006, 37(4) :45 ~47, 63. (in Chinese)
B, M SRR . AR AR R I R OGRS [T Ak TR AR, 2002,18(1) : 78 ~ 8.
Jia Yanming, Shang Changqing, Zhang Zhenguo. Adaptability test and key technology research on conservation tillage [ J].
Transactions of the Chinese Society of Agricultural Engineering, 2002, 18(1) :78 ~81. (in Chinese)
P, BRI S FORHLBAL BRI PE AR BOR RALAT S LT] . A B Rl R 2 4 41 ,2000,5(4) :68 ~72.
Li Hongwen, Chen Junda. Study on technology and machines of mechanized conservation tillage for dryland maize [J].
Journal of China Agricultural University, 2000, 5(4) :68 ~72. (in Chinese)
BRA i, 2430, 230 B R BRI PEBE IR 2R 5 S B A BOR [ T]. bt Rl TR e 2241, 1993,13(1) :27 ~33.
Chen Junda, Wang Xingwen, Li Hongwen. Conservation tillage system and no-till sowing technology for dryland farming [ J].
Journal of Beijing Agricultural Engineering University, 1993, 13(1) :27 ~33. (in Chinese)
Fe TR L M ST, TR L R FE U IR A I S AR IR B S (T ] AR ALK 2 ik ,2001,32(2) 238 ~41.
Wu Ziyue, Gao Huanwen, Zhang Jinguo. Study on cutting velocity and power requirement in a maize stalk chopping process
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2001, 32(2) :38 ~41. (in Chinese)
DG S B A BIL A D) 9 5 2R 0 R R A AT [T ] A ML E 4 . 2005,36 (1) :46 ~49.
Liao Qingxi. Analysis on the saw-tooth anti-blocking mechanism for no-tillage planter by the high speed photography
technology [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2005, 36 (1) :46 ~49. (in Chinese)
AT AR, St K 5 AR AL PR E 5 R B wE S [T ] R LA IS ,2006,28 (12) 1139 ~ 141.
Li Wei, Li Wenying, Ma Hongliang. Study on the driven disc cutting mechanism of the no-tillage planter in the soil bin [ J].
Journal of Agricultural Mechanization Research, 2006, 28(12) :139 ~141. (in Chinese)
FIRAS AT, W o B, S5 IR S 1 4 B OK B AR e BEE AL BT S5 [T ] A U 4R, 2008,39(6) : 68 ~72.
Wang Qingjie, He Jin, Yao Zonglu, et al. Design and experiment on powered disc no-tillage planter for ridge-tillage [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2008, 39 (6) :68 ~72. (in Chinese)
B ROl R H I AN GE i1 O iE M. Jb a0 b ARl 1 At 1988.
Smith J A, Wilson R G, Binford G D, et al. Tillage systems for improved emergence and yield of sugarbeets [ J]. Applied
Engineering in Agriculture, 2002, 18(6) :667 ~672.
Gupta J P, Pandey K P. Performance of rotary tiller tynes under wet land condition [ J]. Agricultural Mechanization in Asia,
Africa and Latin America, 1996 ,27(1) ;16 ~20.
[SR]FHFR W RS G E. ARG LEg) Sy [M]. BHER 2 5] L5l Jy 2 B4, 3% dEat H E R
HUBR A, 1983.
KB, AR ST i, AR NE S BR R L B A A B R X LR IR [ T]. ROl MU A ,2010,41(2) 173 ~T77.
Zhang Xirui, Li Hongwen, He Jin, et al. Comparative experiment on anti-blocking mechanism for wheat no-till planter[ J].

Transactions of the Chinese Society for Agricultural Machinery, 2010,41(2) :73 ~77. (in Chinese)



