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Experiment on Feed Rate and Cylinder Speed of Longitudinal Axial Flow
Threshing and Separating Device for Maize
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(1. College of Engineering, China Agricultural University, Beijing 100083, China
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Abstract: In the process of maize grain direct harvest, the threshing cylinder speed should be matched
with the feed rate of combine harvester, so that the best effect of the operation can be achieved. In order
to obtain the optimal ranges of the threshing cylinder speed of maize combine harvester at different feed
rates, a longitudinal axial flow maize threshing and separating device was designed and developed, whose
components and parts can be changed easily. It was also convenient to adjust the structure parameters and
working parameters. The threshing cylinder speed and the feed rate were selected as the influence
factors, and the maize kernel damaged rate and un-threshed rate were selected as the performance indexes
in the experiments. The test results showed that with the increase of threshing cylinder speed, the maize
kernel damaged rate was increased and the un-threshed rate was decreased. At the same threshing
cylinder speed, with the increase of the feed rate, the maize kernel damaged rate and the un-threshed
rate were increased slightly. Through the bench tests, regression analysis and single variable solution, the
optimal ranges of the cylinder speed at different feed rates of the threshing and separating device were
determined. The optimal range of cylinder speed was 254 ~ 486 r/min at the feed rate of 8 kg/s. The
optimal range of cylinder speed was 278 ~ 466 r/min at the feed rate of 10 kg/s. The optimal range of
cylinder speed was 313 ~445 r/min at the feed rate of 12 kg/s. Under all the conditions above, the maize
kernel damaged rate was less than 5% , and the un-threshed rate was less than 2% , which reached the
requirements of the national standards. The research result of the threshing and separating device
provided reference for design of maize grain harvester, and the research on adaptive model of the feed rate
and threshing cylinder speed.

Key words: longitudinal axial flow; maize; threshing and separating; feed rate; cylinder speed
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Tab.1 Main parameters of test bench

Mk EKE/m 15

0 ~2(Hi#)
0 ~300( 7] )
0 ~800( "] 3)
0 ~1200( 77 3#)

LR/ (mes™")

UE i A A2 2 4/ (romin 7))
3% B8 EE T/ (romin =)
R/ (r-min ")

RHEKJE/mm 2700
RH AR/ mn 580
i3t A% ] B2/ mm 20 ~70 (AT )
[, £/ () 163
MACE S J1/kW 155.5

LTS B N T R N = e S R T NS I W
%o

T

BT YR B R BR 4 Bili &
Fig.1 Longitudinal axial flow threshing and separating
test bench for maize
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Fig.2  Longitudinal axial flow threshing and separating device for maize
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Fig.5 Three dimensional diagram of threshing cylinder
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Tab.2 Test results at different feed rates
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200 1.14 2.67 1.32 2.98 1.68 3.47
250 1.35 2.19 1. 67 2.53 1.97 2.78
300 1.67 1.53 2.07 1.89 2.39 2.26
350 2.04 0.92 2.73 1. 14 3.08 1. 47
400 2.96 0.78 3.36 0.97 3.89 1.18
450 4.05 0. 64 4.69 0.81 5.16 1.09
500 5.27 0.59 5.84 0.75 6.57 0.97
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Fig.9 Variation curves of damaged rate and un-threshed rate
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Tab.3 Contact force between threshing components

and corn ear N
L3 v WEAGL/ (kgos ™)
(remin~") 8 10 12
200 188. 38 212.57 227. 60
350 266. 37 288. 19 314.35
500 349. 16 381.77 404. 37
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Fig. 12 Variation curves of contact force
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Tab.4 Variance analysis at different feed rates
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Tab.5 Indexes of regression equation
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HeE ZRR P
g Y 0.998 1 0. 000 1
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Tab.6 Results of verification tests

YN v4 TR e/
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320 2.63 1.93
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440 4.91 1.16
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