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Design and testing of 41.ZY -7 full feeding combine harvester of rapeseed

YANG Yang, SUN Bu-gong, ZHANG Peng, ZHANG Ke-ping, TIAN Jia-zhuang, ZHANG Tao
(College of Engineering, Gansu Agriculture University, Lanzhou, Gansu 730070, China)

Abstract; In order to solve the problem of high loss rate and low operating efficiency of the machine harvesting
of rapeseed in the northwestern China, a full feeding combine harvester, 4L.ZY -7 ,which can complete harvesting,
threshing, separation, clearance, and storage,was designed and tested. By combining with the present rice-wheat
combine harvester and the characteristics of rapeseed and the agriculture request during the harvest, we analyzed
the operation mechanism of the core parts of prototype and the key parts of the prototype, the working parameters of
the cutting system, the threshing system and the cleaning system were determined. The results of field experiments
showed that: (1) When the working speed was between 0.8~1.2 m + s™', the linear speed of the reel was between
1.4~1.8 m - s™", and the speed ratio was 1.5~2.25, the loss rate of the cutting table was 2.35%. (2) When the
circumference velocity of the threshing drum was between 15~20 m - s™' and the threshing clearance was 20 mm,
the threshed rate of the drum was more than 96.9%. (3) When fan outlet wind 4.07 m - s™' and screen surface tilt
angle was 16+2°, rapeseed content in screen out was 0.11% , the granary impurity rate was 2.83%. This resulied in
a maximum mechanical loss rate of 3.95%, the highest impurity rate of granary of 2.83%, and a less than 0.2% of
mechanical crushing rate. All of the experimental parameters and test indexes were in accordance with national and
industry standards,and the testing results met the requirements of design and practical operation.

Keyword : agricultural machinery ; rapeseed; combine harvester; mechanical loss rate ; impurity rate of grana-

ry; mechanical crushing rate; field experiment
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1. Vertical cutter;2. Cam-actionreel;3. Grain unloading conveyor;
4.Gain unloading tube ;5. Horizontal axis flow roller;6. Straw crusher;
7. Scraper feeder;8. Multiple stripper scraper feeder;9. Feeding conveyor;
10. Multiple stripper conveyor; 11.Double-deck vibrating screen;
12. Vibration plate; 13. Centrifugal fan;14. Cutting roller of flow;
15. Connector; 16. Cutting table Frame; 17. Horizontal cutter;
18. Cutting conveyor
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Fig.1  Structure diagrams of 4LZY~7 full feeding combine

harvester of rapeseed
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1.Vertical cutter; 2.Vertical cutter drive mechanism; 3.Front wheel;
4. Transmission;5. Shaft of grainunloading conveyor;
6.Shaft of flowcutting roller;7. Shaft of horizontal axis flow-roller;
8. Shaft of multiple stripper conveyor; 9.Transmission shaft;
10. Back wheel; 11. Shaft of back wheel; 12. Engine;
13. Transmission shaft;14. Shaft of feeding conveyor;
15. Power shaft of the cleaning device; 16.FanShaft;
17. Active shaft of connect the bridge; 18. Shaft of transmission;
19. Driven shaft of connecting bridge ;20. Cutting conveyor;
21. Horizontal cutter;22. Cam-actionreel
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Fig.2 The diagram of transmission system of rapeseed

combine harvester
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Fig.3. Agronomic model of rapeseed harvest
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Table 1  Major technical parameters of rapeseed

combine harvester

250 Parameter $UH Value
HMERSE (KxFEx ) dimension/mm 6600x3000x3420
JFi i Weight/kg 5120
M A&t Feeding rate/ (kg + s7') 7
#iF Cutting width/m 275
BEEEEN 77 Driving force/kW 102.9
H: P23 Productivity/ (hm? « h™!) 0.5~1.25
SEIMFE 2 AN Fuel tank capacity/L 300
A 2 Grain container capacity/m? 2
YENVIEE Working speed/(m + s7") 0.8~1.2
EIFEE ¥ Stubble height/cm 35~40
P Z Loss rate/ % <3.95
43 Impurity rate/% <2.83
TR R Breakage rate/% <0.2
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1.Frame of cutting table; 2. Drive mechanism of vertical cutter;
3.Vertical cutter;4. Straw polling rod; 5. Teeth of straw polling wheel ;
6. Cam-action reel ;7. Hydraulic lifting rod of straw polling wheel;
8. Vibration box;9. Horizontal cutter; 10. Cutting table conveyor
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Fig.4 Diagram of cutting table
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Fig.5 Diagram of cutting conveyor
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Fig.6 Diagram of cam-action reel
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Fig.7 Kinematic diagram of picking reel
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Fig.11 Diagram of sifter mechanism
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Fig.12 Field performance test of rapeseed

combine harvester
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S, = W x 100% Table 3  Results of field experiments
W [T JHASE FRfE(E
S = Wf X 100% Gitdihs Calculated Standard
BRRE/ %
<3.95 <8
S = E x 100% (18) Total loss rate = <
W R/ % <2.83 <6
Wg I Impujl‘t{f rate
S, = w > 100% R/ % <02 <05

W=W x(1-2)
A, W, AR KPR 5 (g) 5 W, 53 B 4
KRBT (g) s W, TG ERURAFRLT & (g) s W, H
MR PR S Y (g) s W, BORE T BRI S B
FEMRE(g) ;W HBKRTE (g) 52, NEAHE
(%) S, AARWEEAR (%) S, J o3 Bk &
(%) ;S, MIBEMKR(%) ;S, HEIEPRAR(%) ;
LA (m) .
3.2 HRSW

X ALZY =7 BRI AW ARG WOR AL AT H [R]
RIS R R, MIA R LAY S U PR3
0.8~1.2m s ' ZH HARILLHEE V, #£1.4~1.8 m
- sT I PR PR RR R m HARXS RR A, TR AR
ZM T AT A BRI A2, AR HE A (18) X
SELERIAT IR 15 BIE LB 25 TUHE BE TR B, 40
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417Y -7 BV AW SRR G R AL AT VR L IS,
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RENBEWRR) e N 1.17% , 35 i 2 R R
Hi 5] 0.43% , BUAEHL S o dw = 3.95% , % 24
SRR o R 2.83% 1 0.2% , & TRAE FRET
T ERAREFA TR

*2 HEHRBEER
Table 2  Index of fieldexperiments

A DEEE S

M€ H Measurement .
Experimental results

DR RS Y BT/ g

The mixture of outlet 1060.90
PRl I X AL 5 5/ g 24.20
The grain weight of measuring soil ’
B A oo
The grain weight of drum outlet '
Sefss ) Mg e A L
AT 74 s

The grain weight of air elutriation outlet

Crushing rate

4%

1) mlA P EA ARG 22 56 A SO BIL , 25 ik =R
R 5 BR W T ALZY -7 T4 M A 3 3R Bk
HWCGRHL B LR S TAESE, 5 X S0 25 FF
{RIER 28 28 1) A2 P, X\ ) 1) 0 AT T BRIk
Th, XKL 2R 58 8 16 %6 B A B ER AR EAT T 1
RIS S EO T,

2) H AR L 2 B, 412Y -7 B 408 A 3Bk
WSCARAILHE 15 0 2 R e Ry 2.35% , 5t i85 43 2 % e
N 1.17% JE 1R R F fem 2 i 5] 0.43% , RIS
PRI N 3.95% , T 72 % 55 0k W R A5 85 40 il ol
2.83% 1 0.2% , £5 W45 b AR AR T F bR A7l
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ST LASE ] R o3 B TR ik A S — 1A
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5 % X #k.
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