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Mechanism Analysis and Experiment Optimization on Parameters
of Maize Exciting and Picking
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Abstract; The theory of maize ear picking mechanism was studied based on the advantage of high
efficiency and low-loss, and the influence of clamping position, vibration frequency and amplitude on the
effect of maize ear picking was determined. The shocking spike model was established and the frequency
characteristic curve suitable for the high efficiency and low-loss spike of maize was determined. The
shocking and snapping experimental table designed by our own project team was adopted, the single
factor influence rule of the clamping position, amplitude and frequency on the performance of snapping
was carried out, and the parameter range was determined to satisfy the ear picking of corn. Under the
condition of clamping position at 10. 25 ~ 13. 25 ¢m, amplitude at 0.5 ~1 c¢m and exciting frequency at
15 ~18.3 Hz, it had an ideal exciting effect. Based on the single factor test analysis and in order to
ensure the best picking effect without breaking the stem, the response surface methodology was uesd to
study the change rule of spike removal after coupling parameters. Through response surface ANOVA
analysis, the response regression equation of the effect of clamping position, amplitude and frequency on
stem breaking rate and picking success rate was obtained. And combined with the response surface
image, the specific influence of clamping position, amplitude and frequency on stem breaking rate and
picking success rate were obtained. Finally, through parameter optimization, the best parameter
combination suitable for maize high efficiency spike removal was determined. When the moisture content
of grain was 30. 58% , its clamping position was 10. 8 cm from the barycentric of the corn era. When the
amplitude was 0. 6 cm and the excitation frequency was 17. 8 Hz. The stem breaking rate of maize was
2% , and the success rate of picking was 98% . The results fully met the technical requirements of corn
harvest, and provided theoretical support for the development of corn harvester.

Key words: corn; harvest; exciting vibration; spiking; mechanism analysis

ks B3 . 2018 —07 — 15 {&[E H i : 2018 =09 — 10

ESTE: ILARE AKBEIL ST H (ZR201702180137) Al Ll 4R 44 AR HL A4 £ WF & QF TR0 H (2018 YF037)
TEEB M. T8(1992—) , 5 Wi+ 4, E8 ML T, E-mail: 739075085@ qq. com

BEMEE: B (1969—) , 53, #0814 A4 0, =2 B R VLA & 98, E-mail : dygxt@ sdut. edu. cn



250 & A Hl

2018 4

0 3

PR CFR P T W 0% 0 ) PR LA R R i L T LU
SERVEEEDIRET H 25 2 B AT R T AR
AR R N B ke i 2T FE K iR
30T ] PR R e 2 L L AR Bl 2 R 5 AT T
it A TR R A I R T TR R v A
ZEFRUCE AR AR A AR AR B R
SR 475 5 0 I 4 A A0 Al D RE B AR 20% LI L
WS T EERIR R, AT S, 52
B MU ISR B, 14 5 6 5 T 38R R
FEMLBE AT IR ABFA

AR S Ao S 7 YR L AR S R
FFHR B0 %ok oK S R AL BE 8617 5, 45 S
T 2 PR 2 0 1 5 S B, o T 3 3 8
% R 5091 47 R 10 T 5 B AT 30 E RO A, R
R AL R e 2 %

1 HiREENIES N

HIREEARFENETL
AR F w393 A9F 5 L R ol e R A T LSS B
KRB ZEFF R 23 8 (0 T 02 % B AR 7E B ORI
P A LN U A R RCR A ZE R i b AT AR
PR IR A X F7 AR AECR O R M L . SR A R
TEZEFF VT 5 by SR 178 B AR £ 5 AT e i ok o e
A SR ZU A BOIR A S BUR AR S 25 AT B 0 B, SO Ak
T A 8 G AR 7 A IR 2 B I R B AT % T 0
Br G 1 TR o Al BEEEAT AR AR 1 FU AR T
1o 052 G0 AR B, BRIV I IR 31, 1 B i BT I A2 Bl Y i i
JE R R N
x" = —4AT Psin(2mfi + @)

b A IR BAR E

N [ ETIE S

t——f ]

13 C1) ml AL, i B S A T 52 BOUR 0 i IR D
R A SRR AL e e T 2R R
FEARATHR Bl 02 5% 0 137 55 o 3k J38 W )37, 32 T R 45 47 7
e F 2800 FOR T w5 25 R s SR
SRR S Fo B F > FoiE, B a] sz 3 SRR
ZERT 8, SE R R AR o i T R g e 0 i
ZEFT A RE AL 3B B B, BT L SCORUE B0 R, 1 LA 2K
AW 5 o e 1B 1 AT, e R A A R R
R = A AR BRI g X [l e vl O PR AR
M, I3 0 ROX ZEFT RO N 1 R oo RO

M =FR
AT 2 (19725 i L T3 R

il

1.1

(1)

e— I HIfL

(2)

&1

YA A7 e L

Schematic of exciting spike
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Fig.2  Excitation wave optimization diagram
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Tab.1 Maize plant parameters
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Fig.4 Effect of clamping position on stem breaking
rate and picking success rate
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Tab.3 Response surface analysis scheme and test results
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Tab.4 Variance analysis result of stem breaking rate
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Tab.5 Variance analysis result of success rate of spikes
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