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Abstract; To solve problems, such as threshing cylinder blockage and the decline of operating
performance caused by feeding rates fluctuation in the field, the device for adjusting concave clearance
and monitoring threshing cylinder load was designed. The designed device and system consisted of
concave clearance adjusting system and the oil pressure monitoring system on the rear side of the
concave. The oil pressure on the rear side of the concave was used to reflect the threshing cylinder load.
During the field test, the oil pressure on the rear side of concave was monitored. The STM32
microcontroller was used to collect and preserve the signal of oil pressure signal on the rear side of
concave. During the field test, the relationship between the oil pressure and the feeding rates was
analyzed. The influence of concave clearance on the oil pressure on the rear side of concave was analyzed
in detail. The results verified that the designed concave clearance adjustment device can adjust the
concave clearance rapidly and stably. The displacement sensor can display concave clearance in real-
time. The adjustment range of concave clearance was 35 ~ 60 mm, the speed of the hydraulic cylinder
can be adjusted in the range of 0 ~10 mm/s. The oil pressure on the rear side of the concave tended to
increase with the increase of feeding rates. The function relationship between the oil pressure on the rear
side of the concave and the feed rates was obtained by analyzing the obtained experimental data, and the
corresponding correlation coefficient was 0. 981 3, which indicated that the function was consistent with
the theoretical analysis. It was verified that the threshing and separating loss was increased with the
increase of feeding rates. More concretely, when the feeding rate was increased from 3. 4 kg/s to 6. 0 kg/s,

the oil pressure on the rear side of the concave was increased from 732 N to 1 114 N, and the threshing
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and separating loss was increased from 0.54% to 1.08% . Under the rated feeding rates (6.0 kg/s),

when the crop was evenly fed, the hydraulic pressure of the left and right cylinders was fluctuated in the

range of 450 ~660 N, the pressure change of the left and right cylinder was consistent with each other.

The oil pressure on the rear side of concave tended to decrease as the concave clearance was increased.

The threshing and separating loss was increased as the increase of concave clearance. In case that the

concave clearance was increased from 35 mm to 45 mm, the oil pressure on rear side of concave was

decreased from 1 114 N to 758 N, and the threshing and separating loss was increased from 1.08% to

1.31% . It proved that it was feasible to reduce the threshing cylinder load by increasing the concave

clearance. Under the conditions that the feeding rate was 6.0 kg/s and concave clearance was 35 mm,

the threshing and separating system had the best performance, the corresponding pressure on rear side of

concave was 900 ~ 1320 N. The concave clearance adjust device can achieve a fast and stable regulation

which provided a scientific basis for adjusting the concave clearance automatically according to the load of

threshing cylinder load.

Key words: combine harvester; threshing cylinder; adjustment device of concave clearance
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Tab.1 Main parameters of multi-rotor combine harvester

ARG b B
B 8h 11 /kW 9
E g/ m 2.58
AR/ (kges™") 6.0
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VIR fe] P548 x 548

B RLR 13 R (AR x
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Fig.7 Schematic diagram of information collection system
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Fig. 10 Variation curve of oil pressure of left rear cylinder

during harvesting
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Fig. 11 Variation curve of oil pressure of right rear

cylinder during harvesting
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Tab.3 Experiment method and results with different

feed rates
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Fig. 12 Relationship curve between feeding rates and

oil pressure on rear side of concave
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Tab.4 Experimental results with different

concave clearances
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45 758 0.78 0.53 1.31
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Fig. 14 Relationship curve between concave clearance

and oil pressure on rear side of concave
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6 JH M1 3 S O3t 4R dih s g g S R R R 67 e s U
ARGt WA 3.4 ke/s HEIF 6.0 kg/s i, M
i U &L ) el 732 NS AR 1 114 N, B 7y B
SRR ZE 0. 54% BN E) 1.08% . 25 HF S
fLIEJ1 09 345 N, fE4UE AR R (6.0 kg/s) , W)k}
P o WA, [MAS 5 00 2 A 7 A i A i T 9 3
J FEl Sy 450 ~ 660 N, [U4R 5 5 1l A2 A7 0 — 2

(3) TR 9 J 3ty &6 Fs g Bl 1A T B2 3485 K i
Wl /0N Fd L 73 A G R A TR 4 1 DR T R
BUERA (6.0 kg/s) T, MR ] B A 35 mm 3 K
F) 45 mm W, [UAR G 5 000 3 G103 1 114 N BE
F) 758 N, JBi kL o> B S5 Ak 1.08% K m F|
1. 31% , WY AT AR P 48 R 1M1 A 1 B ) 7 X e ARG

(4) TEMRA N HUE R (6.0 kg/s) MR [A]
Bl 35 mm B, B AL AR R RE B A, BORE 73 B S0
KR 1. 08% , M s i M) aih &5 3ih 1 7 #4922 AR
4900 ~1320 N,
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