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Simulation research on working parameters of threshing device on
plot-bred wheat based on EDEM

LI Xing-kai, HAN Zheng-sheng, DAI Fei, GAO Ai-min , WEI Li-juan
( College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to obtain the best threshing performance parameters of threshing device on plot-bred wheat, to
reduce the grain retention in the device and to improve the reliability of breeding test data, the movement process of
wheat grain and short stem mixed material was carried out using EDEM software by ignoring the broken threshing. Also,
to optimize working parameters of the threshing device, and to further reduce the residual rate of grain in the threshing
device closely, chronical variation regulation of velocity and displacement of single thrown grain, thrown stem and strand-
ed grain were analysed. Meanwhile, the simulation test of material flow in the threshing device was carried out. The sim-
ulation results showed that when the drum speed was 1 600 r*min~"', the feeding quantity was 0.3 kg+=s™', and the
threshing clearance was 8 mm, and the residual rate reached the minimum. In addition, verification by employing the op-
timal combination of the operational parameters for the threshing device indicated that the the simulation test and indoor
test results were basically consistent. Therefore, the working parameters optimization for the threshing device using EDEM
was feasible. It also provided a new method for the research and improved design of threshing device.
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Table 1  Mechanical properties of materials and the threshing device

" HEE/N B YR g
Ykt
Material Poisson Shear modulus Density
atena’s ratio /MPa /(kgrm™?)
FRL Grain 0.3 2.6 1350
5 2Z5FF Short stem 0.4 1 100
B2 Device 0.3 700 7800

Fx2 HEERSH

Table 2 Physical parameters of contact

e = WMEFE SR RIEERE
Contact Coefficient of Coefficient of  Coefficient of
form restitution  static friction  rolling friction
FERL - Fh 0.2 1.00 0.01
Grain — grain
FRRL - EF 0.2 0.80 0.01
Grain — short stem
g g
FihL - S 0.5 0.58 0.01
Grain — device
RER - MEF 0.2 0.90 0.01
Short stem — short stem
FIZERT - R B 0.2 0.80 0.01

Short stem — device
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Fig.5 Relationships between velocity, displacement and time of thrown grain

95 R 6352 Bt ZE AT A% 5 N ] 11 5%
FihZeanr 6 s, K 6 il LUE L, 45 6352

A ZEFF T 0.2 s A2 Bt A BURERE B N, RIT 4
TERFHRL I SR 2HE B AR T, R E b R AR, P



296 T2 X AR A5

5 34 45

K11 s JR AT ERRE , (AR AL i T 4R - 22, Uil
W s 25 AT IO LR (932 30, 7 B T IBORE 3 B 2 iy
MR AERAL IR B R, F 2.7 s WG E X,
PEJE AN FHREIB BR BRI IZ Bl o X Ul R L 25
PRI A2 B 18] 1) ¢ R AL AT LU, P&
AR S IEA A, (HAERE R BA HF A — B

16

Ju—
o

7 J% Velocity/(m + s™)

= ]

0 05 1.0 1.5 20 25 3.0 35 40 45 5.0
i /) Time/s

HIT/INAE ZEAT LR R R, SEAT 0 B DA ) 2 s 2
BORPREA , SRl 1 i 26 PR, % T DA 2 e
tho ZEFTERENMIZ I E RA 2.5 s, T RLE
SIS 3.15 s, T 5 26 1 2R G Xt BURLRFRL
E VARIDAFSTIA s

0 05 10 15 20 25 30 35 40 45 5.0
i 1) Time/s

Elo #HEFEE.LBESHENXR

Fig.6  Relationships between velocity, displacement and time of thrown stem
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Fig.7 Relationships between velocity, displacement and time of stranded grain
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Table 3  Factors and levels of the test

HZE Factor
KoE TURIRB s WA
Level A/mm B/(r*min~") C/(kg's™")
Threshing Rotate speed Feed
clearance of cylinder quantity
1 8 1500 0.3
2 11 1550 0.4
3 14 1600 0.5
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Table 4 Program and data of the test

Fpe # Factor H*E%% HES
Number Residual rate
A B AxB ¢ of grain/ %
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6 2 3 1 2 0.09
7 3 1 3 2 0.28
8 3 2 1 3 0.25
9 3 3 2 1 0.06
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ks 0.197 0.087 0.180 0.223
R 0.020 0.190 0.013 0.073
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