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type gap cutting disc
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Fig.2 Establishment of parameter equation
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Tab.1 Test conditions

TS
kS
1 2 3 4 5
Wi 0,/ (km-h™") 5 8 10 12 15
T ny /(r-min~') 61.69 98.70 123.38 148.05 185.06
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Tab.2 Contrast test results of three discs

T 1] 45 kA2 ) 2 (5 7R e 11 (5 5 A T DL T Gl 1[5 45 T

A= et I KED) & W 15 KTEH P Wit 15 KTEEH Iy
M/(Nem)  [HJ5 F/N P/KW M/(Nem)  [HJj F/N P/KW M/(Nem)  [HJ) F/N P/kW

1 133. 64 1444.58 0. 86 100. 10 1359.23 0.65 78.95 1250. 14 0.51
2 106. 75 1368. 26 1. 10 89.01 1313.93 0.92 67. 40 1219.97 0.70
3 99. 59 1322.75 1.29 87.98 1288. 69 1. 14 65.53 1200. 34 0. 85
4 95. 89 1299.91 1. 49 81.06 1 256. 87 1.26 65.15 1186. 35 1.01
5 92. 88 1275.39 1. 80 79. 46 1235.58 1.54 63. 98 1165.63 1.24
(Y 105. 75 1342.18 1.31 87.52 1290. 86 1. 10 68.20 1204. 49 0. 86
Iy 269. 91 4447.78 0.13 66. 85 2355. 65 0. 11 37.61 1044.98 0. 08
b 2 32.80 66. 69 0.36 8.18 48.54 0.34 6.13 32.33 0.28
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Fig.7 Stubbles cutting results of archimedes spiral type gap cutting disc
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Tab.3 Coding for factors and levels

W%
i fith T 3 TR 45 S o 3 VBB
xl/(km-h") xz/(l'ad-s") x5/ (°)
1.353 15 20 8
1 13.96 18.17 6.96
0 11 13 4
-1 8.04 7.83 1.04
-1.353 7 6 0
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Tab.4 Test scheme and results

7S X, X, X; VIFIE Ty y/N
1 1 1 1 1199
2 1 1 -1 1176
3 1 -1 1 1220
4 1 -1 -1 1208
5 -1 1 1 1196
6 -1 1 -1 1188
7 -1 -1 1 1219
8 -1 -1 -1 1246
9 1.353 0 0 1237
10 -1.353 0 0 1223
11 0 1.353 0 1186
12 0 -1.353 0 1248
13 0 0 1.353 1250
14 0 0 -1.353 1165
15 0 0 0 1219
16 0 0 0 1200
17 0 0 0 1217
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Fy55(9,7) =1.70, BB TREAE a =0.25 K L%
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Tab.5 Results of variance analysis
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9
7
5
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i 7% F I S F,

D, 6967.93 774.21 F,=1.70 Fy,5(9,7) =1.69
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Dy 2982.09 596.42 F, =5.47 Fy05(5,2) =19.3
D, 218

D; 10168.02 16
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Fig.9 Measurement chart of maize stubble
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Tab.6 Factors and levels of orthogonal test

IR
S 1 B ) FiJ 32 32 HL &% T it

b/(km-h~1) c/kg

o 11 2 B & W 5 100

0 2[5 20 5t 11 [5R 9  E J) 10 150

1 W 2R T e I [ 95 A ) 15 200
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Tab.7 Orthogonal test results

A B Cc /%

1 1 1 1 95.7

2 1 1 -1 94. 6

3 1 -1 1 88.6

4 1 -1 -1 89.7

5 -1 1 1 72.3

6 -1 1 -1 90. 8

7 -1 -1 1 73.8

8 -1 -1 -1 75.9

9 0 0 0 83.0

10 0 0 0 85.9

11 0 0 0 90. 5

12 0 0 0 89.3
I RS R Y 22 R OB RN E 2% &R

R

—a DN BN



% 6 1)

AT Ao BT A R 2 R B 1 B A A T B B A S A %

123

X 8 5 A B P A5 W ) T U g < B HE SR |
PLAR B BLas AT BE R B o e LKA &N A, B, C,,
B0 2 70 1 MR £ T e 1 [BA] A5E  PE UT 5E E
7915 km/h HLAR By 200 kg B A7 R AR
U o MU IE S Bt B [l ) R K, T A ] )5 O A
Y =85.84 +6.984 +3. 188 -2.58C - 0. 184B +
2.58AC -1.78BC (7)
[ U1 7 A S 3 M AG B 45 2R, Wk 8 R, AT
HILF, < Foo5(2,3) =9.55 J& AR 31y, i B [l )9 5
AR By, el ik — 2 Gt i P TR R
F,=5.86>F,(6,5) =4.95 $iH] )5 FL7E « =0. 05

KA BB, B PR o AT R KaT
A A S5 ) e KR S B A 19 4 T SRR S
Z& R 73 B € 19 £ R IRF 45— 2.

5 &t

(1) Rf o] 56 A 7288 2 2 TR e 11 [68] 35% 72 T ) 435 4
SR B8 T 71 11l 2 Ay B L oK 1 A8 2k ) B 4k
UGk 1[5 % i T RST o W T B A RO 2 8k
R BB, B KR 215 mm, AR AR5 mm,
A1 32.72° JFEE N T I H R S 8O R

(2) 38 32 %5 3 ol 5 48w 42 70 #F AT 0 A1 H TE AL

RS, AL 1B SR A ) AR A [ B D)k A
IR iy 9 5 T, U050 BHL 7 19 22 A LA B2 R

x8 FHESWER

Tab.8 Results of variance analysis
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Parameter Optimization and Experiment on Archimedes Spiral
Type of Gap Cutting Disc

Lin Jing Li Bo Li Baofa Niu Jinliang Qian Wei
(College of Engineering, Shenyang Agricultural University, Shenyang 110161, China)

Abstract; No-till planter works below mulch of the surface stubble, straw and weeds, plastic mulch. The
operating environment is poor and could easily lead to blockage and planting depth instability of no-till
planter. In order to solve the broken stubble blockades, reduce stubble breaking resistance and improve
the ditching stability and quality of ditching broken stubble, a new type Archimedes screw notch disc
stubble breaking knife was designed based on the ridge tillage planter agricultural technical requirements
of corn in the Northeast of China. The structural characteristics and size parameters were determined, gap
number Z =11, maximum radius R, =215 mm, starting radius R, =175 mm, corners @ =32.72° and
the equation of motion was also established. The broken stubble knife indoor comparison tests of three
discs (screw linear notched disc, disc smooth, semi-circular notch disc) proved the superiority of the
screw linear gap broken stubble disc cutter. Meanwhile the quadratic regression mathematical models for
screw linear notched disc blade broken stubble crop stubble resistance and disc type, weight machines,
forward speed were established. Reserch achievement provided the theoretical basis for optimization
design of stubble-breaking device.
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