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Experiment of Influencing Factors of Stubble Cutting in
Corn Stubble Cutting and Returning Device
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2. School of Chemistry and Chemical Engineering, Shandong University, Ji'nan 250100, China)

Abstract; In order to study the cutting effects of corn stubble cutting and returning device, orthogonal
experiment was conducted from three factors, including stubble cutting height, stubble cutting linear
velocity and operating speed. Each factors performed three levels. The experimental data were analyzed
in SPSS software. The results showed that the optimal operation combination was: stubble cutting height
of 15 mm, stubble cutting linear velocity of 12. 385 m/s and forward speed of 0. 8 m/s in a given level.
Single factor experiment was conducted on stubble cutting height. The drawing was plotted and the data
was fitted by Origin software. The computation indicated the highest value of stubble cutting height for
finishing stubble cutting work was 22 mm under fixed stubble cutting linear velocity of 12. 385 m/s and
forward speed of 0. 8 m/s.
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Tab.1 Orthogonal experiments and results

FE YIREE VIR i (D-a)/D

5 E/mm /mes”! /mes™! 1 2 3
1 15 7.431 0.5 17/18 4/5 14/17
2 15 9.908 0.8 15/17 8/9 15/19
3 15 12. 385 1.0 13/18 10/17 11/17
4 40 7.431 1.0 4/9 7/19 7/18
5 40 9.908 0.5 3/5 11/19 2/3
6 40 12. 385 0.8 7/8 8/9 4/5
7 65 7.431 0.8 172 9/19 172
8 65 9.908 1.0 5/7 13720 14/19
9 65 12. 385 0.5 14719  7/10 5/7

L P UIFE L B
v=mDNZ,/(60000Z,)
D =123 mm, N HL 600,800 .1 000 r/min, Z, =
13,7, =25,
I SPSS Sy Fidl 4k, Kt i 2.4 51 .27 47
AN AESE“Y” 3 Ao A8 o D) #E 5 B (mm) |
PIFELR G (m/s) FIRTHEHEE (m/s) .
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#% [ Continue] ,
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Tab.2 Factor analysis of inter-subject

A5 HfH B
15 9
DI i B /mm 40 9
65 9
7.431 9
PIHELR I /mes ™! 9.908 9
12. 385 9
0.5 9
B E R /mes ! 0.8 9
1 9

SPSS 43 #7 15 i Ay 1 22 75 25 S AP 1Y levene £
yrp @R 4L [ B dfl =8 4 [ df2 =18,
sig(p f) =0.088, —3:A 9 45, H4l 3 &,
PLdfl =9 -1 =8;4L27 k5, Tk df2 =27 -9 =
18, M F K50 o 3 MK 7 sig(p f) =0.08 >0.05,
Wi SPSS v BRI B B AR BT, BT A 4 RS
i 22 07 22 A A5 I & 22 5. UL SPSS X
s A BEAT R X

MR 3 FARRBIRON 5 R Pl LUE H, H R
YIFE B B sig {5 0. 000 1 <0. 05 ) £ 48 3 i 11 sig
{8 0. 010 < 0. 05, i A 1k 3 & 1) sig {4 0. 05 <0.063 <
0. 1, BIUIFE = B | U4 4 8 B X VI #E % AE o = 0. 05
KV B E AT E « = 0.1 KF E B &, B
B D) 2 0 S5 D) A 2k X D) R R B Y RS
HE A X D) E A A LR S R R
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Tab.3 Effect of inter-subject

. 111 #4 A
P - daf - ¥Jr F sig
K IEASE R 0.368 6 0.061 6.882  0.000 1
R 13.290 1 13.290 1490.191 0.000 I
)3 8 BF/mm 0.207 2 0.103  11.589 0.0001
P FELR G /m-s™"  0.105 2 0.052 5.862  0.010
BT 0F 3 2 /m e s ! 0.057 2 0.028 3.194  0.063
W2 0.178 20 0.009
Bt 13.836 27
A IE Bt 0.547 26

1% 4 Duncan £ 5 L &0 a] DLF 2 & K F 1)
BARLL A UIFE & BE =K 22 5 B 2% HOKSF 1S mm
B DIRELRGH =K 22 5% 35 HL 12385 m/s K
FhAF R E R T — K FERAR, HIRE
PR B — K- 0. 8 m/s. R4 &
o VIRER BE 15 mm, YIFELHE 12. 385 m/s, Hif ik
W 0.8 m/s,

=4 YIE %X Duncan 4

Tab.4 Duncan analysis of knifing rate

PIEHTS N T4
/mm 1 2
65 9 0. 624 520
40 9 0. 656 267
15 9 0. 823 957
sig 0.484 1
k3 N T4
/mes ™! 1 2
7. 431 9 0. 620 951
9.908 9 0.711 355 0.711 355
12. 385 9 0.772 438
sig 0. 056 0.185
I R . T4
/mes ! 1 2
1 9 0.636 633
0.8 9 0.733 143
0.5 9 0.734 968
sig 1 0. 968
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H 1E S AT LA H U7 w8 X DD R B
SO T YD = B R T 0 T Y S AR A v Tk
R TR A RE AR UE ] B TAER A ) H L2, 1
AFT Lo PRI 3 B 2R AE PR AIE VT 3R 35 100% 2% F
TR ERE I R R AL R 4Tk
i $2 T S HRAE ¢ U RS AT A s O DD RE R B . O
SHb X 52 W) 70 S 3 L R Y 3 Y U0 R v AR I R
Byo Horps E PIRESGH D 12,385 m/'s, Hij ik
0.8 m/s,
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Tab.5 Single factor experiment W) A B0, 1 55 A 2 B8 B A ik B 100% , i P O
% B PR OB I I A A PR BB o B TR BUE
A 2 ; " Origin #7454 , 7 % 0 0 5 A0 B0 o T B0 (L5
15 100.0000  100.0000  100.0000  100.000 0 FERE R ) o L6 1 7 48 B ek B 4 y = 10 000/
D omem e (Lo o R
50 74: 2574 77:4648 7317374 75:15;2 100% Bt 3L Bf X 7 £ x {8 Dy 22 mmo i F R =
65 73.6842  70.0000  71.4286  71.7043 0.903 26 >0.902 5, {5 8K R AT, 0T LAAH AR Origin
A B 5000 f 25 SR B AE R U LR T R
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o N (1) Y72 i U1 6 oK M7 1 U0 81 324 45 o I
0 0 0 e O FKF ERB A Gt VI A = B 1S mm, PJFEZR
B3 P R e HOE s T B SHEF 12.385 m/s, BigE#)E 0.8 m/s,
Fig.3 Scatter diagram and fitting diagram of (2) B2 2 FE o 1) ) 2y B A 25 0 00 W o

single factor experiment

LA 2 X R AT WAL B O 15 mm
,3 20 y {50 100% , it 20 H 38 2 A5 71 58 2 )
T 4 155 B0, 8 R B S ROCR B 100% , th TGk
H AR R HAE ] 100% KR, #CA REKE Hm A 8L &

YIFELE R 12. 385 m/s, BIEHE R 0.8 m/s |,
L5 1 35 48 Bek B &Ly = 10 000/(77.4 +
1.014 22x) , 58 BUY) AE Al (9 ) 32 w8 BE 1Y) e e 1B K
22 mm, SEFRAEFE TAER, T R I A2, Y13
J17F J7 L A T 2% ik e 01 BT 1o

5

Zz

% X #

i e SO, AU S, AR L. R ERE RO R BT ] A AL =R, 2008,39(9) :43 ~48.

Gao Huanwen, Li Hongwen, Li Wenying. Development of conservation tillage [ J]. Transactions of the Chinese Society for
Agricultural Machinery,2008,39(9) :43 ~48. (in Chinese)

BHW WA, R HERHER AR BR S KIREH[T]. RYULHISE, 2006(11) :224.

INEL Xy, B, S KRS FR I FO T T D R g [T, AR RO 4R, 2008,16(3) :587 ~592.

Sun Xing, Liu Qin, Wang Dejian, et al. Effect of long-term application of straw on soil fertility[ J]. Chinese Journal of Eco-
Agriculture, 2008, 16(3): 587 ~592. (in Chinese)

Gaunt J L,Neue H U,Cassman K G, et al. Microbial biomass and organic matter turnover in wetland rice soils[ J].
Fertility of Soils, 1995,19(4) :333 ~342.

ST S, ROE L R R DI A DI RE I B B ST [T] . RO ALAE A 4] ,2001,32(2) : 38 ~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)

R FEATE WAL A LT]. BARL, 2012(1) .48.

BTk, 2 H 0 AL, 5. FORAE MR Z s S AR M [T]. RO LA ,2012,43 (3§ 7)) :116 ~ 119,145,

Wei Yuanzhen, Li Qiyun, Cao Shuhong, et al. Experiment on motion law of being cutted maize stalk[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2012 ,43 ( Supp. ) :116 ~119,145. (iin Chinese)

A H N ALIE N OB, 5F . B R RS WO B bR AL R RE S [T ). R ALAEAIFSE ,2012(5) 30 ~33.

T
s UL

Biology and

NREL/SR —

8

9 HEREME, A, EE . FORZEFE AWM E PSSR s A [T]. RAVEBES,2013(1) 1164 ~ 168.
10 X/NpE. SPSS 12.0 for windows 7ER M IREEGE T BRI I M ], ¥ B - ZR AL 2 At ,2007 - 90 ~ 94,

1 E8. it SPSS R [M]. dbat: fb 2 Tolk i 4t ,2006 : 168 ~ 180.

12 H{5. Origin 8.0 SE I HAR R H AR ST [M]. dbat: o = Jy i higat 2009 : 68 ~82.

13 Atchison J E, Hettenhaus J R. Innovative methods for corn stover collecting, handling storing and transporting[ R ].

510 —33893, 2004.



