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Experiment on Motion Law of Being Cutted Maize Stalk
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Abstract

Various influence factors on chopping yield of maize stalk were analyzed and the conditions of better
levels of influence factors were discovered, which were as follows: feeding distance position near fixed
blades side, forward speed of 0. 6 ~0.8 m/s, rotational speed of cutter head of 1 576 r/min. Under the
conditions of better levels of each influencing factor of maize stalk chopping effect , by using high speed

photography and vast experiments, three motion laws were reached, which were through the below stages,

instant of contacting with cutter head, process of chopping and after chopping.
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Tab.1 Experiment conditions of maize stalk

ZH fe/ME SONCE -2 {E
FH Bk B 4%/ mm 20 26 23
A 4K & BE/mm 181 244 214
L5 /mm 940 1270 1055
BRI /mm 180 290 240
HEAL 5 KR/ % 26.2 27.3 26.9
FHRAR TR & K &/ % 77.8 78.5 78.2
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Tab.2 Factor’s levels of orthogonal experiment
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Tab.3 Schedule and results of orthogonal experiment

TIRE A A% 3
NS A B c =5
/%

1 1 1 1 1 95.6
2 1 2 2 2 89.2
3 1 3 3 3 91.3
4 2 1 3 2 90. 3
5 2 2 1 3 86. 4
6 2 3 2 1 86.4
7 3 1 2 3 90.2
8 3 2 3 1 91.3
9 3 3 1 2 84.1
ky 92.03  91.97  87.7
k 87.73  88.97  87.7
ks 88.53  87.37  90.9

BIKE A B, Cs

WERER B A ¢

3 EXREHRIEZME

M F i B R B AR BT A 1 R W3R A 5K
DIZE B TARM B P K A AF T 0 KA bR 1
FORW L AV 2 & Y iz 3 L AT IR B 5T .
FG R = e 2s [ Wp i Ae — 4 F1 E 45, R =

B AR B0 B R 3 BR R A bR T — R LR
RO B T RO 30 e AR Ak B A AT A TR A |
B s JUT R IE T B R 0 LA 2R 3T, B 20 = IR R
ERAC SR 45 RIBOCY- Y8, 2R 15 48 bk 78 U0 i 38 b i s
Sl WS O G b, W T &
1576 v/min, WAL E Ry 58T 5@ T]— M, 47 3 2 B2 R
0.7 m/s., Qi Lh FORME AR N WF TR 5, BF 5% HoAE
LAY R B IS SRS E il . @A RE
P, i % B Cam Record 1000 5 3 £5% {5 HL 43 HF %
SR 1280 122 x 1 024 {42, R K 250 /s,
3.1 EXREHRUBTHER

& 3 1, i R RRLE 24 32 ms, 5 il B (] &
Tt AR T V6 < A BE 32 B BERE R T 0 4 o A
PEASTE S B AR L A bR I S RS 38N, B =2 AR R TE
YRR R R (29 1.2 ms) R &

0.10 ‘
— Ry
0.08 —o— ]
£0.06
W
£10.04

Y=-154.13x2+5.771 7x+0.019 7

0.02 RY=0.626 4

00.004 I 0.0‘12 | 0.(;20 I 0.(;28 I 0.(::36
M) /s
B3 FORME 5 T 708 ful Ik (8] 457 B8 55 B [ il £&
Fig. 3

Fitted curve of distance against time in touching

instant between cutter and maize stalk
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Fig.4 Fitted curve of distance against time in the

process of cutting maize stalk
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Fig.5 Fitted curve of distance against time

after cutting maize stalk
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Fig.6 Velocity time fitted curve in touching instant

between cutter and corn stalk
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Fig.7 Velocity time fitted curve in the process of

cutting maize stalk
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Fig.8 Velocity time fitted curve after cutting maize stalk
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