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Design and Experiment on Combined Cutting and Throwing Longitudinal
Axial Flow Threshing and Separating Device of Rape Combine Harvester
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Abstract: A combined cutting and throwing longitudinal axial flow threshing and separating device was
designed to solve the problems like long transport distance and high probability of blockage in threshing
device due to the low adaptability of the chain conveyor to rape with high and thick stems in traditional
rape combine harvester. The functions of forced feeding, cutting, throwing, threshing and separating
were combined, and the key parts of the rape combine harvester were all hydraulically driven to ensure
their stepless speed regulation and smooth operation. The structural and working parameters of feeding
roller, cutting cylinder and threshing cylinder were determined based on kinematics and dynamics
analysis of stem. The orthogonal experiment of cutting cylinder speed, threshing cylinder speed and
threshing clearance were carried out while the entrainment loss ratio and power consumption were used as
indexes. The results of orthogonal experiment showed that the optimal parameters were 450 r/min for the
cutting cylinder speed, 450 r/min for the threshing cylinder speed and 30 mm for the threshing clearance.
Under this combination of parameters, the total loss ratio was 0.415% , the mass percentages of short
stems in the threshing outlets was 10. 43% ,the total power consumption for cutting cylinder and threshing
cylinder was 4. 16 kW and the average length of the stems discharged from the outlet of stems was 134. 8 mm.
In addition, the loss ratio and cleaning ratio of cyclone separation cleaning system were 6. 13% and
91.97% , respectively. The field experiment showed that the combined cutting and throwing longitudinal
axial flow threshing and separating device could realize the uniform continuous conveying, threshing and
separating of materials from the header to the threshing device and it could meet the operation demand of
the rape combine harvester.
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throwing longitudinal axial flow threshing and
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Fig.3 Stem flow diagram
LA 2. DIRRIRM 3. JBURLIR

5 WRHE T S 18 AR BERE T F AR T 52 BUBLAL
i 1 4 i 2ok IV AR B 55 25 AT 20 MRk R
Y ek s s e 4 L, VD0 DR e L B il R 2R AT 2
P12 DI B STk A A T R ORE TR A T

2 XEIWERITESH

2.1 MENIR

PR A i BE A 4UHC, Hs 358 0 MR 28 e 1) 32 22
FRPE I IR, RN R A | T e 0A AR R B R JRE A
B, FER AR BE S R AR (9 B A IR 5%, &l 4
JiR o B AR B 70 Bt SE L = A AR,
B U - S A A (R 6 T 1) B OGE IX, DR
BT IO ICRE 7, 2% 18 3 A A8 19 4[] B K 7 ib i =5

A, WO Al AR U5 (B R ¢ 2 35 mm, 435 A,
60 mm ; KR 45 E & PyeHi ik 0 RS IROTTRAVER E

B AR K 1, 580 mm,
K4 RARZIRTE S i

Fig.4 Feeding roll and tooth profile distribution
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Fig.5 Force analysis diagram of feed roller
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Test bed of combined cutting and throwing

longitudinal axial flow threshing and separating device
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Tab.2 Factors and levels of experiment
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Tab.3 Results of orthogonal test and range analysis
I 5 % K55 46 bR
RBFS | 5 DR E R ARy P Y i MIHE/ Hiw 12587
B/ % Bt Gy B my /% kW PR KB /mm
1 1 1 1 0. 460 12. 40 4.22 128. 8
2 1 2 2 0. 455 11.24 4.30 125. 4
3 1 3 3 0. 430 13. 85 4.36 123.5
4 2 1 3 0. 420 11. 80 4.58 125.8
5 2 2 1 0. 485 12. 93 4.70 114.7
6 2 3 2 0. 540 19. 17 4. 64 119. 4
7 3 1 2 0. 595 17. 60 5.08 122.8
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Tab.4 Variance analysis result
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Fig. 12 Field experiment
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