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Improved design of rice and wheat combined harvester
with ditching and grass-filling

YANG Hong-tu' ,DING Wei-min' ,CHEN Yu-lun',DING Qi-shuo',
WANG Xiao-chan' ,KUAI Jie* , WANG Jian-jun®

(1 College of Engineering s Nanjing Agricultural University , Intelligent Agriculture Equipment Key Laboratory,Colleges and

Universities in Jiangsu Province s Nanjing, Jiangsu 210031,China;2 Jiangsu Yucheng Power Company . Taizhou, Jiangsu 225300 ,China)

Abstract: [Objective)] Improvement and design of rice-wheat combined harvester with ditching and
grass-filling was aimed for completing crop harvest, discharge and divert grass, and ditch grass filling.
[Method) On the existing basis of harvesters, by rational structural design and power selection, block row
of grass panels,sub-soil and diversion devices,and ditching shovel were improved,and duplex operation ma-
chinery was designed for rice and wheat harvest combined with ditch-buring grass. [Result) Field tests
showed that the operation is reliable, transmission reasonable,and ditch quality stable. Trapezoidal ditch’s
width from top to bottom is about 245 mm and 150 mm,the average depth 145 mm,straw rate in the ditch
over 82%. [Conclusion)] The ditch performance of the integrated harvester is reliable, basically meeting the
agronomic requirements,
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ture design;performance improvement
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Fig. 1 Structure schematic diagram of improved design of rice-wheat combined harvester with ditching and grass-filling

1. Assembly of two rounds;2. Left sub-wo assembly;3. Right sub-wo assembly;4. Cutting assy assembly;5. Cession rack assembly;

6. Cession long assembly of stirring;7. Transmission assembly;8. Floating cutting knife assembly;9. Pin;

10. Mechanical lock assembly;11. Conveying trough assembly;12. Manipulation assembly;13. Arbor;14. Walking device;

15. Threshing assembly;16. Single-cylinder diesel engine pulley;17. Intermediate shaft;18. Hydraulic cylinder;19. Ditching stent;

20. Ditching cutter assembly;21. Sub-soil deflector device



559 30

W % VL 45 R 2 R W R T 9 JE B — (AL Y i i 5 B 163

TP NN 3 IE S -3 s K N T E N =N
SHLAL P SR T AU s i RN R AL
JEAF AT E RIS 1 IR R T YA BL S AR
BARCAE WA RSl S /- M LA R e D A
HA EEANERE AR b MRS HAn R 1 PR

ALV I AR AL — 22 W B » — 320 5 S A
A 10 Ji 2% R 65 A DA HES 0 1 228 e e I L
55 [ » F 9 2 X WA i 1) e S8 AT 0T 38 SR 9
4 07 55 3 R BT S L 8 R TR R A RS AR A
T IR BIHLAR AL 78 B R0 8 H . P8 2 (8] i H

T ] R AR FEAEY £ T AEME YR N A AR
TR AR 22 0 JLAR B A T B Bl T 38 B B — 3
Y T REAT T — AU BB I8 B T RS AT B S
DHE RS A AP CR T

RS R 22 B A ORI i B 2 ) B — 1R
BL. B SN T — A BT S LA O T I A T 8h
J1. BOMBC A B AR T ORI B DA SR L R D) R
DL E T 11 A 23 7+ 40 e ORI BIL G D 5L DR A 2%
S SR A5 WAC T AL Y WA 2 BE AN AR R s — AR IL
P i Zh 23 23 BE & BE L 45 0 AR I S AR B

BHEHNBERAWEFARES IR -GN EERREH

Main parameters of improved design of rice-wheat combined harvesting machine with ditching and grass-filling

1
Table 1
W H FHESH
Ttem Main parameter

W %% H18 Changchai H18
12.7
2 200

Bt &z J1 Mating power

%5 P % /kW Rated power
BiERE M /(r « min~ ') Speed calibration
AME R S /mm

Overall dimensions
We#EI WL A Harvester type

AL / kg Total weight

4 650X 2 310X 2 700
403 A Full feed

2620

iH FHESH
Item Main parameter
[ AE IS 9% /m Working width 1.8
J142 [ %% H 4% /mm Diameter of tip rotation 710
PEMZ# JEE /(m » h™ 1) Operating speed 2 520~4 320
, JEBE T I BE T
Bi]
JI 8 Blade type Rotary knife, knife scarps
JI45 %3 /(r « min~ 1) Cutter speed 430~530
o .ol
TIELRHMBE/(m - s™ 1) 16. 58

Tangential cutter speed
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Fig. 2 Ditching device of improved design of rice-wheat combined harvesting machine with ditching and grass-filling

1. Ditching shovel;2. Sub-soil deflector device;3. Bearing with block;4. Cutter shaft;5. Ditching cutter;

6. Transmission chain;7. Cylinder block;8. Intermediate shaft;9. Install seat;10. Transmission belt
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Fig.4 Structure schematic diagram of shovel sewer
1. Steel plate;2. Bolt hole; 3. Sub-soil side plate;

4. Crowbar of clean soil shovel
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Fig. 3 Sub-soil deflector schematic diagram of improved
design of rice-wheat combined harvesting machine with

ditching and grass-filling
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Fig. 5 Shovel sewer connection bracket diagram of
improved design of rice-wheat combined harvester
with ditching and grass-filling
1. Connecting bracket;2. Sub-soil deflector plate;

3. Trenching shovel;4. Rotary blade;5. Rotary plane
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Table 2 Basic situations of crop and soil for the testing ground

VEY B AE Crop characteristic

+ %4 Soil condition

4 75 B /mm Vegetation height 810

EY) 25 /mm Crop stem diameter 3.68
FERi &K # /% Grain moisture content 13. 38
ZEFF &K # /% Stem moisture content 16.17
po i/ (kg » hm ?) Yield 6 690

+ 4R PE Soil properties P+ Sand clay

FHERF T /(g + em3) Soil bulk density 1.28
+ ek %/ % Soil moisture 32.28
+ 481 52 FF /MPa Soil firmness 1.27
VEY) B3 #E & % /em Hight of crop cut 20
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3.3.1 FARE HHAARENIFEELTE
AT I, HOF I 2% A7 B K B R /N T 50 m, BEAT R
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280 HAFE AR IR (D) — () K I 45 1 L%
3.

(D

_S 0
V=--X100%, (2)
U=1-V, (3)

A S R T AE TRARER . oam; S; S8 5 AT &
A5 T {8 D BE AR T 22 s mm s N A ARl X P9 328 5 7 0
B HGa FIETEFEE . mm; VO T80 {8 TRAL 5
B V0U R TR R ES e R %6

®3 BWHAENEERASWEFAEES IR —EVEMELEEMNKER

Table 3 Operating performance test of improved design of rice-wheat combined harvester with ditching and grass-filling
M H I3 45 RS RRE| W24 R
Test item Test result Test item Test result

V4 1 B B /mm Face width of the groove 230~260 VIR BRME2: /mm Ditch standard deviation 0. 954

V5 JiE 58 )8 /mm Ditch width 140~160 VHIRAR 5 Z 8/ % Ditch coefficient variation 5.39

TF VAR JE /mm Furrow depth 130~160 VAR EE R B/ % Ditch stability 94. 61

WIE 8 AL/ mm? Ditch cross-sectional area 340. 94 it 4%/ % Pulverize ration 88. 16

4 Rl + 5% /m Focused throwing soil distance 1.6 [n] + %/ % Back to soil ratio 7.69

i + 5% /m Furthest throwing soil distance 2.5 FEFF AV 2/ % Ratio of straw into the ditch 82.5~85.6

3.3.2 AXAE  WHLAEALTT 1] AR R — I X B
PIBERLIE E 15 4 0.2 m X 0. 2 m Ay X S84 ) 4
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KN H e K 3 K B 43 8 <<50 mm F1>50 mm 2
20,9 DU K i KB <C50 mm 0 4 e R T R
(43 LA Sy 0 DX A 4 36 55 SR 15 AN
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EH .

O

1) X el 2 7 A 22 W0 T 3 SRR — (AR BIL 1 2 g
G5 R R IR R VA TR AR e Pk R AU R
95 % , JF B TR B V8 1 1 R 15 B A S S 4 50 A
245 F1 150 mm, FHEE N 145 mm,

2) 5y + P VA = F I 8EAR 10 mm 4b 22 %e
FEFF A ¥ 3k 82. 5% ~ 85. 6% , HE #5 F # ZUR 1
B IE WGBSR T ) SRR 1.5 em I, BB
Rt 19 1 e 71 R

DTENLH AT E R 0. 62 m/s, JI LN
480 r/min [, BCHE YA 22 WCRI TV S R — (AL Y 42
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