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Design and Test of Stalk Chopping and Conveying Device for
Corn Combine Reaping both Stalk and Spike
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Abstract; Through the research analysis of corn harvester status at home and abroad as well as market
demand of the current corn harvester,a new type of corn harvester for the stalk chopping and conveying
device reaping both corn stalk and spike were designed emphatically. The advantages and disadvantages
of different types of cutter were compared and analyzed, the cutting performance and function of feeding
were considered, then the rotor milling cutter was adopted as the stem cutting device. To explore the
power consumption influence factors of rotor milling cutter, the 3D simulation software ANSYS/LS —
DYNA was used and a three-factor and three-level orthogonal simulation test of the rotor rotating speed,
thickness and the blade angle was carried out. The simulation results showed that the rotational speed and
blade angle on the level of P<0. 10 had significant effects on power consumption for corn stalks cutting,
and the thickness of the blade on the level of P <0.10 had less influence however. Through the
simulation, the best working parameters of rotor milling cutter was determined as the blade speed of
1 400 r/min, thickness of 7 mm and blade angle of 20°, and on this occasion the power consumption was
minimum. The single stem feeding device and double stem feeding device were compared and analyzed,
and the transmissions were considered in as well, the transmissions of single stem feeding device were
simpler. Then different tooth profiles and different speeds of roller conveyors were designed, and the
relationship between four conveying rollers linear velocity was established by theoretical analysis,
providing basis for transmission design. The different types of stem cutter were compared and analyzed,

and rotary chopper was adopted. Then the drum diameter, blade installation form, dynamic location were
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designed and calculated, and through calculating, the theoretical length of stalk chopped was 34. 6 mm.

Finally, the field experiment was carried out. Results showed that the feed rate was 4. 06 kg/s, operation

speed was 1.2 m/s, and the average stubble height was 9.5 mm, coefficient of variation was 6.32% .

The stem length curve was drawn, and the actual chopped stalks length was between 0 ~ 40 mm and

percent of pass was 95% . The average real chopped length was 35.2 mm and had no significant

difference with the theory chopped length 34. 8 mm in the level of P<0.05. At the same time, the other

indicators of the harvester meet the design and relevant national standards.

Key words: corn harvest machine; reaping both stalk and spike; rotor milling cutter; stem convey

device
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Fig. 1  Scheme of combine reaping both corn and stalk
Li#E G 2. T ImEla 3. EFicEmixd 482
ZARMRRE S UIMRIAE 6. REHL 7. HLAE 8. PR
BOO9REME 10 RAE ARGy 11 REETHS S 120 0%
i 13. s

L2 TiERE

FORWGRHL LA S R, TORMARVE A PIEOR
wr HIRE , SORZEFF B o S ROARBE R, R ARBERY
etk s A T )iz 3, R AE 2 4> F X e 3l i
PLZERRAE AN R a2 3, 81X A~ 2 7 o a4 A AR
AR FRE R BE T (R ) - R EH G0
R AR B B 5 5 F8 A R RSO F s A, il
LRGP R AR BT i f , il 1 THis 4kt
SRR S5 K2 ML AT PR AR 0 ik 0, A 1) A K
IR B HLR B, W v BIRBEA , 52 DR B IR
Ao ARBEMERR EBHH T BRI, 62 FH 2558 T 7
(55~ BE I D) 345 F T K 25 FF DI, B0 T i)
ZERTHEAZE RIS s i , 25 FTSCER ik 4 K U e
A=A AE PRI, AR5 i 22 A 4 A HA AT
TR 1 LR 223 a1 2 B, 25T i o) PR 31 ) e
ik, IO lA BEF A,
2 xR
2.1 EFRYVIERKE
2.1.1 ZEFFUIWTRE B BT

ZERT VIR R RS AR TR YR — >
SRHETRATE, AR RE B R A 25 AT 1 D) IR Ak



210 /B | R/ =2

2016 4

S TG D D R IR LA PR BT R
TR T BRI R AR TR HA AT Ak A, WA 2
7R o

() AT (b)) HINRTI () ¥ THI
2 4 FhZEFOIM ] 450 7R 2
Fig.2  Four types of cut-off tools
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Fig.3  Simulation model of stalk cutting
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Tab.2 Test plan and results
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1 7 1400 20 650
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3 7 1 600 30 675
4 8 1400 25 655
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9 9 1 600 25 670
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Fig.5 3D drawing of stalk transmission equipment
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Fig.7 Drawing of stalk transmission variation
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Fig. 10 Field test
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Tab.4 Testing results of combine harvester for both

spike and stalk
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Fig. 11  Result of chopped stem
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