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Abstract; In view of the lack of corresponding ear harvesting machines for domestic seed corn, the high
labor intensity of seed corn harvesting, and the existing corn harvesters’ inability to meet the requirements
of the use of technical indicators such as ear loss rate and landing kernel loss rate, a corn ear harvester
with middle-stretched stem cutting handle, flexible ear picking and rapid seed clearing of seed corn was
designed. The structure and working principle of the whole machine were briefly described, and the key
components were theoretically analyzed, calculated and selected. In order to verify the reliability and
practicability of the machine performance, field tests were carried out. Taking the rotation speed of the
pulling stem roller, the forward speed, and the speed of the trash exhaust fan as the test factors, the
three-factor three-level orthogonal experiment was carried out based on the performance index of the loss
rate of ears and the loss rate of landing kernels, and the range analysis and variance analysis had a
significant impact on each factor. The optimal parameter combination was selected for each test factor:
the forward speed was 4. 83 km/h, rotation speed of the pulling stem roller was 788 r/min, and the speed
of the trash exhaust fan was 1 200 r/min, the ear loss rate was 1. 83% , and the landing kernel loss rate
was 1.01% . The corresponding parameters were tested and verified, and the results of the verification
test were obtained: the loss rate of ears was 1. 85% , and the loss rate of landing kernel was 1. 01% . The
optimization results were basically consistent with the verification test results, and the prediction model
was reliable. The operating performance of the whole machine met the technical requirements of seed
production corn ear harvesting.
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Fig. 1

Structure schematic of seed corn ear harvester
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Tab.1 Main working parameters of seed corn ear

harvester
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Fig.2  Schematic of power transmission
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Fig.3 Working principle diagram of corn ear
picking harvesting platform
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Fig.4 Working principle diagram of stem-pulling roller
assembly of corn ear picking harvesting platform
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Fig.5 Structure schematics of stem-pulling roller assembly
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Fig.7  Structure schematic of ear picking board
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Tab.2 Plant parameters of seed corn

ZH BAE
ATH/mm 400
B/ mm 200
Bk /mm 1 600 ~1 800
R AR 45 Bl R/ mm 600
K E/mm 100 ~ 180
ZEFEAL ZEFF H A/ mm 27
ZEA AR AR/ mm 40
SRR % H A% /mm 44 ~58
LIS/ (°) 45 ~62
R R/ g 100 ~ 360
R EIKFE/ % 68
REERER/ % 28

3.2 ABARELER

BEuF 1 56 2o AR A A R v B S A R AR
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AR L o AR e R B A, A AR A AR AL
A7 8 PROUE 5 o7 25 0 e i o v e 350 A ) B R A
SRR B IR T BOG IR IR 7 22 VIAR | )
TE 3 ZE AR () R KR ZE AR 25 5 W 1 SRR (] R
it/ il ERT IR ZE . R ARG R B PR R A
FAR ] B A B0 i B 5 Y G R . pl T 3 e
Tofr DK 235 Tl w2 B R 245 A AL ZE T B — SRR,
F 55 1R B R R ) T A L, BRI O A R
P 2R AR L i Ry i TR R 43 B O B AL A A%
Ei AN

R HL T A S R HE % RUHIL 2 T 4 5 o o e
U ZE O R SRR A % PR AR K 3 3 S T R
FIHE A KDL e 3 S 330 PR 2%
3.2.1 AR bRl 2

AR 32 B2 2R ML TAERCR ISR o 1, 36 X
SRR ZE AR MR R0 R A I R A g i AR
G P2 A U A X I VR o ARV S 7
DX PN WSO i b, SR B R 9 b R Rz 3 0 ot o SR R 2k
TR HFPRLAR G 2 BEAT IR IR 45 BT o

T2 o AR 01X P s A7 R b SRR (KR T
50 mm DL b)) B0 B KRR W, RN X PN BT A 1Y
FORAFRL R WA

S W, 100 % 4
W=y X 4 (4)

RS, R A %

TR E X TF HI XN, TR 4 0 v b R R | ZE AT
SRR T 50 mm K (0 LB T i 7 o
TR m, 5 RPRLS B m, 60 7 45 B R R

m.
Z . =—x100% (5)
m;

3.2.2 A B E

MR AR 1 56 DX i R KA AR S8, S SRR R
KA BRI HALAE M 3 2 o 2 2 B0 SR AR A X BT
T ) 7 25 AR A R HE S KL 3 A28
HEAT =R =K IE SIS 550 o 1 2810 1) B
MR ER 3 K, 45 R ECEHE . &350k
S (10 3 LA R AL e T A M 1 SR A, LR R
AN 3 R IR 7 A ik 4 R,
3.3 REERSMH
3.3.1  [lAAIRIEE N 55

6 B K ] Design-Expert % 4f 73 #r 4K 1 3F
A7 40 B, 45 30 SR A0 2 SV HRF R R R 2 A
N oE R AN N TR by = oA S T

(1) FEAEg 2 [l AR 7 5 i 3 4G 56

T 3 0 56 R 1 o B Fn 2 ot L E LA, SRR

x3 HEEEKE

Tab.3 Test factors and levels

K%
7K Wi R o/ HIGRIZRIRAE T HESe KUMLEE
(km-h~") n,/(remin~") ny/(remin~")
1 4.0 700 850
2 6.25 800 1025
3 8.5 900 1200

x4 RBARS5ER

Tab.4 Test scheme and results

ES Ei=Ran

P BERZE HEJe KL R 75 Hb AR
. LIV g/ Bk, HRE/
(remin™") (remin~") % %

1 6.25 900 850 2.29 0.71
2 6.25 700 850 2.20 0.9
3 6.25 900 1200 2.49 0.33
4 6.25 800 1025 0.91 1. 65
5 6.25 800 1025 1. 16 1.81
6 4.0 700 1025 1.01 1.94
7 4.0 800 850 2.36 0.54
8 8.5 800 1200 1.57 1.56
9 8.5 800 850 1.85 0.91
10 6.25 800 1025 1. 06 1.94
11 6.25 700 1200 1.24 1.52
12 4.0 800 1200 2.23 0.76
13 8.5 900 1025 2.56 0.44
14 4.0 900 1025 1.53 1.42
15 8.5 700 1025 0.95 2.05

PURFY, TN WNERS iR (x, v, 0y I FE K
AR ) a3 o, o XFRBEIRC R Y, AR IR B (P <
0.01); xy0, x5 %, %, v, 0 SR REFR 28 R Y, (10 52 i) ik
F(0.01 <P <0.05); xy XFREEBIK I Y, 195 00 2
B (0.05 <P <0.1) ;5 x,x, W FBEH 2R A5 0 A
WECP>0.1) o B W E 128 HAE Y 8]
T3 F0 K E H IR R 22T, TS R EAT O 22 3 0 L AR
3 PR ZR K P SR B AR 2R A8 Y 52 e 1 [m] ) Oy A
H
Y, =1.04 —0.28x, +0.43x, 0. 15x, —0.23x,x, +
0.29x,x, +0.21x° +0.26x> +0.75x>  (6)
XF b GAR e Oy R AT R AR g, b P o=
0.3527, AW (P >0. 1), U6 WA A7 7E H A 52 i 35
e bn i) EZRER I 48 br A R AR W
KR,
(2) Y& HFFRLAR 2% 24 0] A AR 5 1 3 1 A
LA ORLI R Y, T 2 AT IR S B s, il
F S5 LA, w, oy x4 TR MR R0 K R Y, B R
.3 (P <0.01) ;0,0 XJ I Hb KR40 2R Y, 19 52
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Tab.5 Variance analysis of ear loss rate and

landing kernel loss rate

EN

~OORIE 75 i ¥or F p
E(ERAY 2
[ 5.20 9 0.58 22.95 0.001 5"
%, 0.64 1 0. 64 25.38 0.004 0"
%, 1.51 1 1.51 59.83 0.0006
% 0.17 1 0.17 6.80 0.0478*
X1 %, 0.24 1 0.24 9.35 0.0282*
iy 5.625x107* 1 5.625x107° 0.22 0.6562
X, % 0.34 1 0.34 13.37 0.0146*
h x? 0.16 1 0.16 6.37 0.0529°
X 0.25 1 0.25 9.98 0.0251*
x2 2.08 1 2.08 82.74 0.0003 "
2 0.13 5 0.025
LI 0.094 3 0.031 1.98 0.3527
iR 0.032 2 0.016
pegl| 5.32 14
Y 4.87 9 0.54 16.61 0.0032***
%, 0. 64 1 0. 64 19.59 0.006 9
%, 1.54 1 1.54 47.26 0.001 0 **
%3 0.15 1 0.15 4.73 0.0817"
X%, 0.19 1 0.19 5.81 0.0609"
X, % 0. 046 1 0. 046 1.42 0.2871
%, %3 0.25 1 0.25 7.67 0.0394*
Y2 ¥ 0. 062 1 0. 062 1.91 0.2250
x5 0.16 1 0.16 4.88 0.0782"
2 1.95 1 1.95 59.97 0.000 6 ***
B 2% 0.16 5 0.033
SR 0,12 3 0. 040 1.91 0.3622
4iiRE 0.042 2 0.021

Je¥ill 5.07

=

e owwr RORZEFWBE (P <0.01); ++ Fn2EHF B3 (0.01 <
P<0.05); + HmERERE0.05<P<0.1),

B (0.01 <P <0.05) 30, x,%, x5 X ¥ HbKFRLE 2
Y, R (0.05 <P <0.1), ) v, x, X 7%
HFFRL R Y, 2 AR B2 (P >0.1) , AR
F A2 HAE RIS 1A S 05 F0 ke [ el BE R A B 22
A I 5 P HEAT 7 22 43 A 45 31 4 IR 3R 7K 7 % V%
FERL R 22 Y, 52 e 1 1] )5 5 72 oy
Y, =1.80 +0.08x, —0. 44x, +0. 14x, +0.22x,x, —
0.25x,x, —0.21x; —0. 734> (7)
XF b A Oy B AT R AR g, Hoh P o=
0.362 2, AWZE (P >0. 1), 36 WA 778 H A 52 i 35
AR AR I EEE PR, U 48 br ALK R A AE
KR
3.3.2 5 PRIE X1 RE 5 B 1 52 e L AR
i i Design-Expert 4 xF £ 48 4k 21, 12 FH i 1
ot T 3 0 A 25 PR 3R RS SR BT 2R 30 0 9 b KR A 2K 3

RS2 5 [ E 3 SR R AN R N F K F
ZE A T A R 3R XA b 46 A 18 52 10

XF TR R R A, & DR Y 22 1R R R e
17a 17b fIi7n . A0 17a Fros, 24 #1248 KWL #E 3
1025 v/min, F 5 LR H e 3 — 5 I REE R A
W 7 2 R 8 1 R A T T e D R R i
JE R4 O, B2 NF ] P WA B ) SR BRSO i, 7 2R R AN
AE SR T A R AT AL 3, S BOR TR R 31 K
20 R — I, SRR S 3 B R 5 o 2K R
R N7 S M w < BN NS PRy R R R Y 2 2 U
(38 O, SR BT i ZE I 1 400 B AR, P 2 R 0 R
R8I , S SR B R BRI I, & 5 2R AR
It SHURIHE 2% B 8 52 1A DO SR A0 % 36 1 52 i
W 17 s, 24§k 3R 6. 25 km/h, # 5 H1 =25
R T Sl — N SRR 2K St R 2 XUAIL e 3 A 1 R
FEU/IN G IR, T DR 2 B AT HE S XUBIL G 3 1 48 DR 2R
T v 2 A 5 R 0/, o ZE R T SRR A P 2R RO
U, SEBEA R A B 2 W) 5 B A HE 2 IKUBIL A 3 17 4
SR, 77 A KU T RE B HERE SR BT AR 2R AR
A R RR A R R

Xof T 7 MR R AR 2K A, 4% P 3R A2 BAE S o A
K 17c . 17d s o HHEZ KALEE 3 9 1 025 r/min
H 5 P 2R AR L T — G I, P& MOk 45 % SRS B i 0
J 1) 8 DR S 14 R 80/ 0N D PR i R RO, SR A
WA T B K, 3 BORF R 9% b B 22, Y 38 B — 7 if M R
JES 3 22 RARAT LA 34 2, I kP RE A R N . 2
T — S I, Vi HbORF R 45 2% AR BE ) 65 i 2R R R
SR R w /N DR S ) B o 2R AR R, SR
5B B2 AR R TR B 22 2 A BE R
6.5 km/h ) & 5725 54— TE I, Y R 2k A
B HIF % XL 2 3 98 O B2 5 39 DR /), Dt AT o
IKUHILE SR AS RE A AL 25 Hh B R R 0, FFRL A BL & T
T5 1%, Bl A HE A LSS B W3 R kR AN 2 Bl
i 3R R CRBEAR 5 24 HE 2 KUBLG 3 — i I, 7% HlLkF
LA 2 AR ) 15 0 28 8 A 010 49 R 2 S 1 RS s/
fRy a3 Dt PR ) 5 P 2R AR O JE I, SRR A AR
BRIE A5 T, {7 SR AEORF R 7 b, Y i 2K 4R G 31— 7
FEIT, SRR A] Bl 2R AR — R YD R ST R
TR 4 R AN 1) 5% T, R L s A K i/ o
3.3.3 A EX AR AR Y R

3 A T PR R DR A O 3 A E R ) 3 O
& by

y=a, + 2 ax, + z a;%,%; (8)
HRAHE AR bR A T I /Y F (T 545 S BTk
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Fig. 17 Response surfaces of interaction of various factors on ear loss rate and landing kernel loss rate
1 <« minY,
Aj:5/+72 6; +9; (9) .
= minY,
i#]
Hr 0 (F<1) 4.0 km/h<v<8.5 km/h (11)
6= 1 (10) 700 r/min<n, <900 r/min
L= (F>1) st ST
850 r/min<n,<1 200 r/min
A A—— IR XE AR AR STk R
J

8, —— 4 j A~ % — W ik
8,——45 j A% I kR
8,——5 j P S LI Bk

HAR I HE B 1 2 TR I 6 TR L 6

I 3, 10 5T k3N /MR U ) A 2 4

P HE i SRS F 396 A ¢ 6 7 P 350 2 2 Y,

F 5 ik 23 M A 31 /N S £ 2 2
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Tab.6 Contribution rate of each factor to each test index

. H P TR
B AR A
Xy R RE]
Y, 2.238 2.783 2.301
Y, 1. 985 2.621 2.353

3.3.4 TES¥k

ZEA TR B] A AR R ) B T A0 A G A
A R e 5 W il S B A B S VA
FE Y

I Optimization FEHEAT B AL 3BT , 76 14 5 4
22 2R K ] X O A AT I 7 2
HFE 4. 83 km/h, #5025 5% K 788 o/ min, HE
KL S 1200 v/ min B, S A4 26 K 1.83%
YRR RN 1. 01% i 3 B iF it B X 6 16 S
f 1 45 317 % 50 0, I 50 45 S O R R 2
1.85% , J& AR B4 2% % 1. 01% , Je R 5 4 f 2
— 5 AR R R RO R R

4 g

(1) Bt T —FlowS v 7 28 DTN 52 P 4 A Dk
15 o ] Aot K A RESORBIL , AL E — UK 58 B R L1
Bk ORBEAT Y TR 0 B R RS
A SRR VRl , A7 R Bk T A B T K ML 3R
RPN DI

(2) Zad 15, AL 25 00k RE 45 A1 1 15 2 ]
R BEHLUR B W TR AR 4R R E N
4.83 km/h (I 5 7 284 e Dy 788 v/min  HE A% KUHL
33 A 1200 v/min B, SRFER KL R A 1.85% , 75 Hh
FPRARRE R 1. 01% ARl R BN BRAR
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