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Design and Experiment for Roller Type Tassel-removal
Component in Seed Corn Detasseling Machine

Wang Jinjiang' Chen Zhi’ Dong Xiang' Yan Herong' Zhang Tie' Yin Suzhen'
(1. Chinese Academy of Agricultural Mechanization Sciences, Betjing 100083, China
2. China National Machinery Industry Corporation, Beijing 100080, China)

Abstract: In order to improve the performance of a seed corn detasseling machine, a roller type tassel-
removal component and a performance testing apparatus for the same were provided. One-factor and
multi-factor orthogonal experiments were carried out with plant feeding speed, air-charged pressure,
central distances between the rollers, roller revolving speed, and roller’ s inclination angle as factors and
with the tassel removal rate, and the leaf loss rate as evaluation indicators. The experiments show that
central distances between the rollers and the roller’ s inclination angle have significant influences on the
tassel removal rate and the influences on the leaf loss rate of the respective factors decrease in the order as
below, central distances between the rollers, air-charged pressure, roller’s inclination angle, and roller
revolving speed. The following parameter combination demonstrates the optimal performance of the roller
type tassel-removal component. The central distance between the rollers is 254 mm, the air-charged
pressure is 50 kPa, the roller’ s inclination angle is 30°, and the roller revolving speed is 450 r/min.
Under the above settings, when the plant feeding speed is set as 5 km/h, the tassel removal rate is up to
97.8% , and the leaf loss rate is up to 24.4% ; and when the plant feeding speed is set as 3 ~6 km/h,
the average tassel removal rate is up to 97. 8% and the average leaf loss rate is up to 27. 4% which meet
the agronomic requirements.
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Fig. 1 Structure diagram of corn detasseling machine

and roller type tassel-removal component

LREL 20 B0 3 TN 4 CRATIMIER SRR
EEE 6. R MR 7. TG 8. [EER 9. MR
103K ik 1L AR 120 8RR

PRV I, 151G e B2 TR 531 2B R ) s K M R AL
B 5 2T U IR 5 Sl R A 2 A e IR
L S W AR GO B ) A 3k 2 A A R 11 4K B
Lk KBl By ks sl i S SR e e, OF M IR e AR

TP 455 3% 2 N B 4, 58 B 1) i B (e % T 1) DL
B 1b) , FORAB AR AL 70 R A% B9 A5 T 3l 1) 19 7R e 4
il ThT , FE VR e B I BLHR A AE T R FOKBE RN
AL ARMAE FAT R il 1 A K M R4 1) M AT, 58
Ji R K 25 HME R BLAR AR AR L

2 HEEESAIRT

2.1 JEEIRR LS

75 8 b K ZE AT AT T 46 A 1 R A AR L
MR FE RN AE O i ME TR B o AR Bl K
PR, 58 2 16 4. 10/3.50—4 Tk i 7K
Fe RGP MELE AT B, R e I 4 M VIBC T A R o i
TR s GB/T 2981—2014 1y #1 2 BL € , 1% BA
A SR T AT, AR 30N i T AE 20t AT Bt
.

e e e T -5 K 2R Ak i, BE AR 3% Bl T SO
A SRR D T SR R WAE 1 A A R
RE , O3 FR iR AT TR ZEAT B Jr B B TR AR IR AOR
AT AE SR B 1 FE L, TR MR/ FES0A IR N
R T E I, DU aE 48 SORER , /08 1R T FE 2
AT AR RO 48, A6 B0 1B A 1T B
ALY 39. 8% , JELLIH R E N 5 mm, 3 i) B &
70 HA . Jif T A6 SUR TR B A 2 fiow, AR 45
WS 1,

SR ovreve
e
PSIER s

N
K2 Mg R R B

Fig.2 Schematic diagram of tread pattern
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Fig.4  Analysis diagram of corn tassel movement
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Fig.5 Structure diagram of performance testing equipment

of roller type tassel-removal components
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Fig. 6 Relative location sketch diagram of corn stem

and tassel-removal component
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Fig.7 Effect of air-charged pressure on tassel removal

rate and leaf loss rate
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Fig.8 Effect of central distances between rollers on tassel

removal rate and leaf loss rate

—a— i
—e— R

0 . . ;

250 350 450 550
R E/(rmin ™

P9 TR M X 25 e SR 45 2 4 B 5 )

Fig.9 Effect of roller revolving speed on tassel

removal rate and leaf loss rate
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Fig. 10 Effect of roller’s inclination angle on tassel

removal rate under different feeding speeds
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rate under different feeding speeds
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Tab.3 Scheme and results of orthogonal test
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Tab.4 Results of verification experiment
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Fig. 12 Detasseling in corn field

13 HEE L ECR
Fig. 13 Effect of detasseling

B B B S R S R R A X e R AT RE A SR AL,
R F RS 92. 4% |, I B 4 3RS M (.
Hg 35. 2% , 5 MER R F A A P I 45 R — 8

5 %

(1) B XF il b 3R 25 HEBIL, BT — ol 5 X4l e
PR ) e R A P 0 X 6 A A OR

(2) 3036 2 W], 7 48 v R 0 T ) 25 g
SR AN T N N S SOy LR A I A
ERE SO E e SOEERTE S A

(3) 4 PR Z0S I R 40 2% 3 I 35 1 52 IR 119 T K
PR R DI T8 U T R B BT R B e i

(4) IEAZ RS 15 2 M i S Xdl & - R
J¥ S km/h, &5 PG BE 254 mm, 5ERUE H) 50 kPa, iR
fefwifh 30°, IR FEHE 450 v/min, 1L 7 5 F L MER N
97.8% M KA N 24. 4% s fE I TR T, RAHE
JEh 3 ~6 km/h B, LHERIE N 97.8% , 1t | it
RARMME N 27. 4% FFd i H AR 3 2] 7 RAE.

& % x Wt

UEEdE, i, BRR, . FOREMENLRER DR RE RS T]. Rl TR, 2015,31(4) : 49 -54.

XUE Tao, XIE Bin, MAO Enrong, et al. Design and experiment of emasculation control system of corn detasseling machine[ J].



%3 1 EHRIL A A K L LR S MR B 5 A 81

11
12

Transactions of the CSAE,2015,31(4): 49 —54. (in Chinese)
KH, BRI, 20K P EFDE AU BUR BT S &R A (1], R TR 4R ,2015,31(14) : 1 -7,
ZHU Ming, CHEN Haijun, LI Yonglei. Investigation and development analysis of seed industry mechanization in China [ J].
Transactions of the CSAE ,2015,31(14): 1 —7. (in Chinese)
SR, AAME, 2, S5 AR OR N D 2 ME S AU 25 MRS SO LT LT ] B sEAR HLAL ,2010(1) 225 - 26.
LU Yongtao, LI Yaxiong, LI Bin, et al. Analysis of maize seed production of artificial emasculation and mechanical characteristics
comparison of emasculation[ J]. Xinjiang Agricultural Mechanization, 2010(1) : 25 —=26. (in Chinese)
JOSERLAN N Moreiral , PAULO Sérgio L Silval , KATHIA MB Silva. Effect of detasseling on baby corn, green ear and grain yield
of two maize hybrids[ J]. Horticultura Brasileira,2010,28(4) :406 —411.
CLARENCE O Grogan. Detasseling responses in corn[ J]. Agronomy Journal,1956,48(6) ; 247 - 249.
VELMA T Maiigaser. Detasseling and rate of seeding of young cob corn intercropped with okra during wet season[ J]. International
Scientific Research Journal ,2013,5(3) :47 - 52.
FERB, DA, et AERERZMEIBEREM BT )] WEEZ) 5% ,2011,46(3) :27 - 29.
WANG Xiaoming, MA Fajie, YAN Jilun. Design of the hydraulic system for self-propelled corn emasculation machine[ J]. Fluid
Power Transmission & Control, 2011,46(3) :27 —29. (in Chinese)
A, FRBRYIBAL T FEARLT]. BriEk BRH7,2014(6) 43 -44.
B, AR AR IO X R OK AR R g [T ] BRI R ,2015,43(10) 169 - T72.
HUANG Luhuan, BAT Gangshuan. Effects of detasseling with top leaf on growth and yield of maize [ J]. Journal of Anhui
Agricultural Sciences, 2015,43(10) :69 —72. (in Chinese)
KB, T, 220, 4.00 -8 6PR /PRI T W48 16 0953 [T]. B4 ,2015(6) :37 - 38.
ZHANG Zhijiang, YU Zongnan, LI Hongmei. Design of 4.00 — 8 6PR small industrial vehicle tire[ J]. Rubber Science and
Technology, 2015(6) :37 —38. (in Chinese)
OV, F0, BAd, & RBHISSEORIM]. JUat: 4R ik 2013127 - 137,
XUPREE , BXBN, W 2R, &5 RAFYZEFT 00 =R e BT S gt e [T ] R AL = 41,2007 ,38(7) 172 - 175.
LIU Qingting, OU Yinggang, QING Shangle, et al. Study progress on mechanics properties of crop stalks[ J]. Transactions of the
Chinese Society for Agricultural Machinery,2007,38(7) :172 —=175. (in Chinese)
WAL, RER, S RREE I M N ERER [T, BEROR 5 TR, 2007,7(4) :556 - 558.
GUO Konghui, WU Haidong, LU Dang. Tire vertical rigid-ring model[ J]. Science Technology and Engineering, 2007 ,7(4) :556 —
558. (in Chinese)
g, AR, /NN, SO B RS 2 1] 48 Tk ,2013,60(9) :517 - 525.
FENG Xijin, WEI Yintao, ZHENG Xiaogang, et al. Study on mechanics of steady state free rolling tires[ J]. China Rubber
Industry,2013,60(9) :517 —=525. (in Chinese)
e, BRM, BRE, 5. EARMEEIRE S MBI A (1], Rb AU ,2007,38(11) :49 -50.
TONG Jin, HE Junlin, CHEN Zhi, et al. Research and development of testing device with snapping rolls for corn harvester [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(11): 49 —=50. (in Chinese)
R, SRRRAL, BT, S EORFEAF I SR [ T]. Al MLAK 24,2003 ,34(4) :47 - 49.
GAO Mengxiang, GUO Kangquan, YANG Zhongping, et al. Study on mechanical properties of cornstalk[ J]. Transactions of the
Chinese Society for Agricultural Machinery,2003,34(4) :47 —49. (in Chinese)
IREEYE. R BRI S R A RE Y IR B SR A [T ). EOK B, 2003 (B 1) 270 - 71

(L#EE 74 W)

17
18

19
20
21

22

23

24
25
26

GOUGH R E. The highbush blueberry and its management[ M ]. Binghamton,NY : The Haworth Press, 1991.

HORVATH E, SITKEI G. Damping properties of plum treesshaken at their trunks [ J]. American Society of Agricultural
Engineers, 2003, 48(1) . 19 -25.

LANG Z. A fruit tree stability model for static and dynamic loading[ J]. Biosystems Engineering, 2003, 85(4) : 461 - 466.
LANG Z. A one degree of freedom damped fruit tree model[ J]. Transactions of the ASABE, 2008, 51(3) . 823 -829.

WANG Changqin, XU Linyun, ZHOU Hongping, et al. Dynamic modeling of eccentric-mass type of forest fruit harvest machine
[C] /2011 ASABE Annual International Meeting Sponsored, 20111 —12.

T35 P2 R, RHEFS 45 ST ADAMS (19 5 A5 R ALK ) 0 FC0 A [0 ] BUACRE 2 4% ,2012,29 (1) 36 - 42.

HE Peizhuang,ZHU Hai,GUO Yanling,et al. Simulation of blueberry picking institution based on ADAMS[ J]. Modern Scientific
Instruments, 2012,29(1) :36 —42. (in Chinese)

2R MG . AR R A AL R A0 SR e S B AR WSS [ D ] W AR I - AR AE ARk R =, 2011

LI Zhipeng. Study on the picking strategy and walking trajectory planning of blueberry picker[ D ]. Harbin: Northeast Forestry
University ,2011. (in Chinese)

TR B WUEAL S [M]. bt HUAR Dk B kit 2000 :47 - 65.

AR LRSI (M ] 650 2 5 4 807 H RRAL 201085 - 100.

FRAT X5 A HUAR B M. JE5T . @ S5 30F kL ,2008 231 - 45,



