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Design and Experiment on Coaxial Double Speed Threshing
for Combine Harvester
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Abstract; According to the present situation of the low mechanization of field experiments and the lack of
plot equipment in China, in order to adapt to the operating environment in hilly and mountainous areas
and meet the harvest requirements of super hybrid rice, the 4L.Z — 2. 1Z type combine harvester was
developed. The integrated design of combine harvester and double-speed double-action threshing and
separating unit was introduced. The grain plot combine had the functions of holding and dividing grain
stems, cutting grain stems, threshing and cleaning of grain and bagging seeds. Low/high speed threshing
drum speed, rotary concave screen speed and threshing gap were used as test factors, and grain loss rate,
broken rate and impurity rate were used as performance indexes. The experiment was designed by three-
factor five-level orthogonal rotation combination. The Design-Expert software was used to optimize multi-
objective variables, the mathematical model of each test factor and performance index were established,
and the multi-objective parameters were optimized. According to the results of parameter optimization,
field test of prototype was carried out. Field experiments showed that the performance of the prototype was
stable, and the grain loss rate, broken rate and impurity rate were 1.34% , 0.20% and 0.40% ,
respectively. With each performance index superior to the test standard, this device solved the
contradiction between impurity removal, entrapment and grain breakage loss during the harvest of
“Yongyou 15”7 super hybrid rice effectively. This study was of benefit to improving the efficiency and
precision of plant field experiments.
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Fig. 1 Structure diagram of 4LZ —2. 17 combine harvester
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Tab.1 Design parameters of 4LZ —2.1Z plot grain

combine harvester
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SMERSF(K x 98 x ) /(mm x mm xmm) 3980 x 1880 x 1950
JBE L 7 A7 B 2 YN b B E T O =X
1T A T =X [a] 2% 2 M R
HE )R/ kW 36.8
F & 9 /mm 1780
PErHE/ (mes™") 0~5.3
A/ (hm? h ™) 0.1~0.3
THF(RIHHAE) /% <2.00
e (IHE) /% <1.50
P (BAHE) /% <2.80
AR/ (kgs™h) 2.10
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Fig.2 In-situ steering gear box structure schematic
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Fig.3 Head-feed coxial differential speed threshing rotor
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Tab.2 Basic properties of rice

S8 Bl e
EY EHAR R E/cm 150. 4
5 B A
RN LN I IERA e TN
KR & KR/ % 18.2
TR/ g 30.2
A R/ em 42.5
FAR L 2.4
X -1 857/ (kg-hm ~?) 2.1
K /em 17.5 ~26.4

3.2 fEgEEHE

AR WA 25 4 1 I 0 7 15
ST S W B R B R W 5 Tk
SERE AR J R4 BIRR R 30 W, W, i



¥ 2

HISZ A 25 - [R)lOBOR T I A e Bl B3 5 6 143

HH TR R TR HE 0, Pk T A A R L e R
PRi, IC I R W, IR R W TR AL 33
KAy, HRER y, MIE 28y iR N

W, +W,
Y1 ZTXIOO% (4)
Wp
_}’ZZWIXIOO% (5)
WZ
¥y = x100% (6)

3.3 REANBEFE

R AR b S5 B R 4 DR 2R O 4 B A o % P R
AAETE I o FESEFERL b R = R eSS IE S H A
BOHAR ™ R N R Rk 3 TR

x3 HBEEERHD

Tab.3 Levels of experimental factors

HE
ging IR/EDEBCRIR ML RRERURE Bkl b
B v /(mes™!) HE x,/(mesTH) xg/mm
1. 682 22.92/27. 50 1. 60 30. 00
1 21.40/25. 68 1. 36 27.16
0 19.17/23. 00 1. 00 23.00
-1 16.94/20. 32 0. 64 18. 84
-1.682 15.42/18. 50 0.40 16. 00
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y, =8.613 —0.758x, —0. 780x, +0. 085x, — 0. 037x,x, —

0. 012, 2, —0. 021x,x; +0. 023x> +1. 02347 +0. 0054
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Tab.4 Schemes and results of tests

(RIS PERETEAR %
Fe x,/ X,/ X3/ ISR IR AR
(m-s™")  (m-s™') mm Y1 Y2 Y3
1 16.94/20. 32 0.64 188 1.19 0.37 0.57
2 21.40/25. 68 0.64 18.84 1.56 0.69 0.63
3 16.94/20. 32 .36 18.84 1.31 0.35 0.57
4 21.40/25. 68 1.36 18.84 1.52 0.75 1.08
5 16.94/20. 32 0.64 27.16 1.91 0.11 0.52
6 21.40/25. 68 0.64 27.16 1.75 0.26 0.47
7 16.94/20. 32 .36 27.16  1.88 0.18 0.45
8 21.40/25. 68 .36  27.16 1.60 0.28 0.75
9 15.42/18. 50 .00 23.00 1.61 0.22 0.42
10 22.92/27.50 .00 23.00 1.9% 0. 64 0.78
11 19.17/23.00 0.40 23.00 1.74 0.21 0.49
12 19. 17/23.00 1.60 23.00 1.60 0.25 0.50
13 19.17/23.00 1.0 16.00 1.19 0.75 0.90
14 19.17/23.00 .00 30.00 1.95 0.11 0.43
15 19.17/23.00 .00 23.00 1.03 0.22 0.27
16 19.17/23.00 .00 23.00 1.28 0.10 0.31
17 19. 17/23. 00 .00 23.00 1.38 0.11 0.29
18 19.17/23.00 1. 00 23.00 1.29 0.17 0.29
19 19.17/23.00 .00 23.00 1.17 0.18 0.28
20 19.17/23.00 1.OO  23.00 1.30 0.12 0.21
21 19.17/23.00 .00 23.00 1.11 0.11 0.23
22 19. 17/23.00 .00 23.00 1.32 0.19 0.35
23 19.17/23.00 .00 23.00 1.25 0.21 0.52
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Tab.5 Analysis of variance for breakage rate, impurity rate and loss rate

. i R AR Bk

¥y P 7y p ¥y P
X 1 0.20 <0.000 1" 0.15 0.000 6 ™ 0. 035 0.1197
X, 1 0.003 0.224 4 0. 032 0.062 4 0.008 0.4455
X3 1 0.42 <0.000 1" 0.15 0.000 6 ™ 0.59 <0.000 1"
X)X, 1 0. 000 2 0.7305 0.079 0.006 8 ™ 0.010 0.3972
X X3 1 0.027 0.001 2" 0.013 0.208 9 0.13 0. 006 8 **
Xy Xy 1 0.000 2 0.7305 0. 008 0.3363 0.008 0.4425
iR % 8 0. 002 0. 008 0.013
&it 14
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