2016410 A i | A 1 R = £ 55 47 % KT

doi;10. 6041/j. issn. 1000-1298. 2016. S0. 030

4GX - 100 BI/h X/ ZEFF YR BE LT 51K 58

w BRE mER FXY BER MM

(CH AL R T2 Be, 2290 730070)

WE: At—H 82T BATHRR /N RN R IR TAEMERE , B AR A et — AR LR R BB & BT 3 B R
TR R R, ik R 1 S L B e N ) R BEFE AR [, X 4GX — 100 B /INX /N B F YRR LA T et i
e @R FENUE S R D75, S HRUZBGRE G 4Tk 48 2CE B ik ke B JE 17 B3, i e VR fR 45 4 S 50 (R
AB R &, K /INBTE RS X BURL TR 254 S50 B0 B ] 1) A AT 1158, R A5 4 0 VR ) 7 S A 406 ~
610 r/min Z [A] P E L8 R 172, 5 mm , HoAl o BEA 40 mmo A RRARAEAUIS SRR Ml B ()30 Fl 28, ) 88 wioe
EDEM ST Bt LU 70 (/NZERPRE e Z5FF ) |, X 20 i 25 ' D Bt s 9 8k ) 32 sh 30 B o R EA TR B L 5
FRAEMRAT , 0 AT 58 BB v /N2 K 1 S 34038 5 A7 % I 5t A B 1) 10 28 f b B o pACaE AR L [ 1M 1 B X 6
R, YEEPLR A GRS 0. 52 kg/s B, BEHLESRK TN 1. 18% , B FRERER R 0. 13% , F 244 F N 0. 64% i Fp R hy
0.02% , A= P=#EAT 1K 0. 18 hm®/h , {375 S5 85 4 6 (0 Al PR 5 ML 5 B pLaa A7 1R, IR 25 B PR 11 % P58 P 3 T 3% 28
G, fdn ke =CHE B R B BT RCHTUR B M A RL , ELAT a3k VR b LA 30 1k e 48 A A B iR I T
BORGHEARFRUERHLE

KR N ER AN BRI Mgk ie R E  SUZBOGRE &

HmESEE . $225.31 TERFRIRAD: A XEHES: 1000-1298(2016)S0-0196-07

Improvement and Experiment on 4GX — 100 Type Wheat Harvester
for Breeding Plots

Dai Fei Zhao Wuyun Han Zhengsheng Li Xingkai Gao Aimin Liu Xiaolong
(School of Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Mechanization of seed industry is a precondition of seed industry’ s modernization, and in
order to improve the efficiency and quality of crop breeding, speeding up the development of breeding
mechanization is the inevitable trend. For further promoting performance of the team developed cropland
plot wheat seeds harvester, also reducing and improving the sample generation harvester which used
stripping header to cause the big grain spatter loss, and the threshing unit feeding mouth and its cover
internal easily remained and blocked issues, so the 4GX — 100 type cropland plot wheat seeds harvester
was improved designed. By combining prototype transmission system solutions, the double harvest header
and conical threshing unit with telescoping lever were designed, and determined the structural parameter
of conical threshing unit ( length of feeding section and threshing section, big small section size ).
Meanwhile, the threshing component structure parameters were designed and calculated, including
quantity and the circumferential distribution completely. Analyzed of conical roller speed between 406 r/min
and 610 r/min, the length of telescoping lever was 172. 5 mm and the eccentricity was 40 mm. In order to
reduce the seed remain rate, the threshing material particle model (wheat grain and short stalks) was

established by EDEM software, and carried out simulation analysis of the movement migration process of
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threshing material in conical threshing unit body. Field performance experiment of the improvement

harvester showed that when the prototype feed quantity was 0. 52 kg/s, the total loss rate was 1. 18% , the

seed broken rate was 0. 13% , the impurity rate was 0. 64% and the seed remain rate was 0. 02% , and

the productivity could reach 0. 18 hm’/h, which taking only a brief idling could rapidly clear the

machine. The machine was in smooth operation, which was no blocking phenomenon in threshing unit

feeding mouth and cover internal. The conical threshing unit with telescoping lever could grab, thresh

and convey the feeding material, which had strong adaptability, also met the demands of the design and

the stipulation of the correlation technique. This study can provide a reference for the development of the

cropland plot wheat seeds harvester, and will have a promising prospect of application and spreading in

the seed industry mechanization equipment in China.

Key words: breeding plots; wheat; harvester; threshing unit with telescoping lever; double harvest
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Fig.1 Schematic diagram of 4GX — 100 type cropland plot
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Tab.1 Main technical parameters of prototype harvester

28 WIHE
IMER (K x 55 x 5)/ (mm xmm xmm) 1980 x 1060 x 1 120
E %/ mm 1000
BiEsh f1/kW 5.0
LR kg 112
SN g A
AR/ (kges™") 0. 40 ~0. 60
BRI P <l1.26
FhFERE R/ % <0.16
TR P <1.8
TR/ % 0

iF%/(hmz-h’l) 0.16 ~0.20
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Fig.2 Schematic of transmission system for cropland
plot wheat seeds harvester
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Fig.4  Structure of conical threshing unit with
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telescoping lever
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Fig.5 Schematic diagram of conical threshing unit

body with telescoping lever
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Fig. 6 Schematic diagram of kinematic analysis of

telescoping lever
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Tab.2 Mechanical properties of materials and

threshing unit

L/ IR/ MPa B/ (kgem )
IS 0.3 2.6 1350
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Tab.3 Physical parameters of material contact

Fem WAL RN RSN
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P 0.2 0.8 0.01
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Fig.8 Simulation process of threshing material movement
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Fig.9 Change curve of wheat grain average velocity and

displacement with time of threshing and transporting
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Fig. 10  Field experiment of harvester
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Tab.4 Test results of harvester performance

YR PERESEL BN TERE S
AR/ (kgs™) 0.52
BRI P 1.18
BT W2/ % 0.13
THR/ % 0. 64
RN/ % 0.02
H#/ (hm? +h =) 0.18
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