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AT G AT X 27830 /R C230 4 W Bk A R AL i
A & LK [ PINE 77 N A QL ES I DI DI 7357 Nl 22 [ 7S 1N
187N S B S DTN T A [ DI 7 B S 77 N g =11
PR . AR RO R EAR D=1 m. %%
HWon =37 r/min; #IG A FERE ) =30 mm, KB
L,=5.4 m; # 5K E L =300 mm, 51 [H]
(=120 mm,$(H « =45; %k R F ¥ 12 4, =10
mm, K& L, =5.59 m, RIELLEEIHSE 87
O R AR A A AF I = 4k LA B A, JF A 45 O o0 R
R0 AR IR 58 A 2R 0 B TE ST KB IR HIL
B P AR = 4R LR B, O )5 2 e o0 kR F
() R SULRE AL A N7 BRI . 4R R FR 0 = 4k JL AT AR 7Y
e 2 fiR,

1.4 0> 4 #% Eccentric wheel disc; 2. fi 0> i 4 Eccentric spokes;
3. 5 4l Spring-tooth shaft; 4.5 Elastic tooth; 5. 4d & King
spoke; 6. Tk A H: F 4l Spindle of rell.
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Fig.1 Mechanism of eccentric rell
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Fig.2 Assembly drawing of eccentric rell
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Fig.3 Simplification of

eccentric rell of combine harvest
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Table 1 Constraints details of eccentric rell

Z)FR K% Object of constraint

WA

X4 1 Object 1

X4 2 Object 2

Type of constraint

T4 1 Plate 1

FH#L 1 Plate 1

FH# 1 Plate 1

T4 1 Plate 1

FHHAL 1 Plate 1

FH# 1 Plate 1

F4E A 1 Plate 1

G455l 6 Spring-tooth shaft 6
{5 %k 6 Spring-tooth shaft 6
0> 55 4% Eccentric plate

i L5 8% Eccentric plate

FE4h Spindle

F 5 2 Plate 2

B4 1 Idler wheel 1
B 2 1dler wheel 2

g1k 4l 1 Spring-tooth shaft 1
k4 2 Spring-tooth shaft 2
45 %l 3 Spring-tooth shaft 3
{55l 4 Spring-tooth shaft 4
k4l 5 Spring-tooth shaft 5
K41 6 Spring-tooth shaft 6

{0 8 £ Eccentric plate

i R4 IF Boolean merge
#i /R4 I Boolean merge
i /R4 I Boolean merge
i /R4 IF Boolean merge
i /R4 IF Boolean merge
#i /R4 Boolean merge
i /K & FF Boolean merge
i /R4 3 Boolean merge
#i /R4 I Boolean merge
fi /R4 IF Boolean merge

i /R4 3F Boolean merge

F2 RORRBIRINEEHEX

Table 2 Driving speed of eccentric rell

P el g / HAREE B A B/ (m/s)
2531 .
Groups (1411/3) Peripheral speed A
Working speed of reel wheel

% —4 Group 1 1.20 1.20 1.00
%~ 4 Group 2 1.20 1.00 0.83
=4 Group 3 1.20 1.92 1.60
FVUH Group 4 1.50 2.40 1.60
$EHAH Group 5 1.20 2.26 1.88

5888088

X
| \

A3 ST 1 B Perspective view of the track; B: ik 3 ¥ & Main

view of the track.v, =1.20 m/s.v,=2.26 m/s.A=1.88.
B4 HARRIIEIHHIERA
Fig.4 Motion trail of eccentric rell
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Fig.5 Motion analysis of eccentric rell
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Fig.7 Effect degree analysis diagram of the rell
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Fig.8 Variation curve of Ax versus A
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Table 3 Working condition of eccentric rell

under different speed ratio

g, PRI
(m/s) HEE/(m/s) TAERDS Ve
Working Peripheral A Working Degr'ee
speed of state of action
speed reel wheel
1.20 1.20 1.00  ZRAL Invalid /
1.20 1.00 0.83 K% Invalid /
1.20 1.92 1.60 KA Invalid 0.336
1.50 2.40 1.60  IE# Normal 0.336
1.20 2.26 1.88 1E# Normal 0.538
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Fig.9 Forward distance of eccentric rell
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Fig.10 Variation curve of forward distance versus A
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Design and kinematics simulation of pulling device on header of combine harvester

XIAO Yangyi, YANG Rui,LI Hang,XU Hongmei, TIAN Peng

College of Engineering  Huazhong Agricultural University/Key Laboratory of
Agricultural Equipment in Mid-Lower Yangtze River ,Ministry of Agriculture and Rural Affairs,
Wuhan 430070,China

Abstract A certain combine harvester cutting platform and grain allocation device was used to es-
tablish the geometric model based on Pro/E software and reasonably simplify by importing the model es-
tablished into ADAMS. The virtual prototype model was obtained by adding constraints, loads and
drives,and kinematics simulation was carried out on this basis. The range of the threshing device and
other relevant parameters were obtained through the establishment of different drives and the simulation
analyses of different working conditions of the threshing device. The results showed that only when the
speed ratio was A >>1,the motion trajectory was cycloid,forming a closed buckle so that the spring teeth
can push the crop stalk backwards. When the reel ratio of the reel is 1.55,it is closest to the best effect of
the reel,which can meet the working requirements of normal work and avoid unnecessary falling loss.
The maximum and minimum forward movement distances of the reel increase with the increase of pull-
grain speed ratio. The forward movement range of the reel is 0.00-0.38 m.

Keywords combine harvester; straw pulling device; eccentric rell; pull-grain speed ratio; virtual
prototype; ADAMS
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