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Numerical simulation of working process of screw conveyer
based on discrete element method
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(1. College of Agronomy , Gansu Agricultural University , Lanzhou 730070, China;
2. College of Engineering , Gansu Agricultural University , Lanzhou 730070, China)

Abstract: In order to verify the feasibility of applying combined conveyor device into small harvester and research
the flow rule of grain, this paper based on the granular mechanics, according to the discrete element method (DEM) an-
alyzed the conveying mechanism of screw conveyor. Through established the three-dimensional model of conveyor, ana-
lyzed its movement in conveyor taken pea as an example. applying the visual discrete element simulated software EDEM
analyzed the change situation of pea grain contact numbers, pea velocity, pea pressure and total energy consumption dur-
ing conveying process by equal and variable pitch of screw, preliminarily discussed the cause of grain broken, and exper-
imental verification has been conducted for the convey speed and broken rate . The results showed that: Relative to the e-
qual pitch transportation, by variable pitch transportation the conveying velocity can be increased, while the energy con-
sumption can be reduced, also the grain pressure and large contact numbers were mainly concentrated in the early con-
veying period. So the variable pitch transportation was not only increased the conveying efficiency by raising the convey-
ing grain speed, but also reduced the squeeze and friction between particles and grain with blades, and then improved the
grains broken phenomenon in conveying process. The maximal grain pressure force position was mainly concentrated be-
tween the external diameter of screw blade and case inner wall and the junction of two conveyers.
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75 B #9:2015-12-29

E & A : HZBHE ST (2012BAD14B10) ; B 548 25 PEAT LRI (20110301 ) 5 [ 5K B AR BR 2% 3 4: 00 H (51265001) ; H 4 A 24
Bl 342 (1506RIZA021) 3 HR AR R A AR 28 1 AR DA 85 3 1 TRIT0 H (FXYC20130103) 5 H i Ak K2 75 4F F: i 3 4 (GAU -
QNDS - 201405)

YEB 9KV (1981—) , 55, W, @08, A2 0, SRR 5 07 1) S A 7™ St I AL B EE 85 4 - E-mail : zhangkp @ gsau. edu.

BREEE S SRO972—), 5, WL, 2UR, LA BT, EEAF LR EAGIRAOHTFE . E-mail : chaiq @ gsau . edu . en,



286 T2 X AR AT

o34 %

IR e % A (TR ) 2 — A B Btk 22 5 14
P S TR ) e 26 2 1 132 0 T AR
A% & MR O A AR PR AR M AILR, 32 2 R dan ik
A R ek, 50T DL I BRR A 4
FROEGVE R AT S5 (a1 20 3k 25 5 (B 4k o]
BT RS AR S s 3 IR A
/NSRS AE DI G ORI S 2 —, &
B H R AR e LT RS, 7E— R
FAIMSCER A Ml H | BB HE 4 325 45 1) 0 26 R DR o i 2
L (UG43 5 ) PR BTt . IR, R 85
BR BRI A B G54, 4 H ARV RE,
Xof AR T MR e i 326 R AR R ) HAA FE A

H A, B a6 2 B R R R Sk
Jrid s Bk ek i EESE  TE R AT
J5 L, A R T R AR R T S R ik
BT TI0IED -0 s sheg 5 8 40T RT
FIBIE i 12 MR € 25 BHIL I B2 H S 80, TR B
PEAT T R A G780t A 2 3 o 7 2
ERGE AT il B RO rh S SR R T i % 1
ERRPEEAT T LR o, 15 IR IR 25 B E
J 2R AN g i 4 TR 010,

BIRCIT (DEM) & THEHRUA RS J1 2447 A 1)
BUE Ty 2%, AR A HUAR 2R G000 i A BRECR 1 2
HCTT, B URL /A — A BT, AR i R rp
F4) A — R 2211 45 JURE ) A9 AR ELAE R R A 12 3l A
LR s FA U SR BE AT o A 1998 4,
Groger H1 UCH] B HILBR T2 (DEM) 43 BT T 45 18 i i
SE AR A YRR OISR B R G T T A I
PERRE. TRVT R B S 3 R R IR L
TIRHERE , g D HA R RCR AR IR A FRE (g
FE RIS, B4 T T 0k R ST ot U Ik L E
RHERERZ I 1 DEM BLRLRIGAT 7T , HAF 5T 4s 5o IR
FEMURL I B4R 4 T B 2 1281 g 5 A
DEM BRI A5 WS A B e i 326 2 B T A o B IR0
TEPERES B A 2 H A 6 S5O ARG 18 R LARGE

AR LA LR A ] () /NP 8 SR A LR B 5 %
5 BT J1 2% DEM, X B % 3 il B8 54 4 12 e
g6 B A T % 3 B AU EDEM (extended distinet el-
ement method ) 2l 254 40, 18 15 A] M4k B4 B 126 1 7 43
Br LAEMERE 15 A Rl s i ik L B A e S
B A i 2R, XL AE R T IR B B0 E o

I RS BN S e R S

1.1 B4
8 57 A MR e 12 L AT — 5 R A B

RIS AR, FLATE PR A Jir 2 0 2 ) 1Y
B hR BRI . SH— OB WA IOk
BIUARB T i 2% 2 8 8 3 ) 5 AR iR
FRZE AT 28 S RATL R B R, B R e i 1 3¢
BASEINE 1 PR,

1 BEHEEEENSH

Table 1  The structure parameters of screw convey device
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Overall structure
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PRHERS

Standard series
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Wit Je e i o
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Fig.1 The model of pea grain
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Fig.2  The simulation model of combined screw conveyor
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Table 2 The material parameter settings
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. Poisson’ s Shear modulus Density
Material . S
ratio /Pa /(kg'm™?)
Bt Pea 0.3 3.0x 107 780.6
4 Steel 0.3 7x 10" 7800
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Table 3 Material contact parameters of

simulation model of conveyor

Coefficient of  Coefficient of

restitution

Coefficient of

Hefimip X

Contact form e o
static friction  kinetic friction

BT —Hi 5 Pea—pea 0.6 0.5 0.01
Wi —REH Pea—steel 0.6 0.3 0.01
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Fig.3  Simulation of conveying process
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Table 4 The test results

AT 9 s fii 7 Volume of output in 9 s/kg
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e b - : - A " :
Test index 1A S22 ERE: FHE Fd Fod B3 TFHME
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