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Performance Analysis and Experimental Study of
Multi-Screw Concrete Distributor Based on EDEM
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(1. School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. Northern Heavy
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Abstract ; The influence of screw structure parameters on the working performance of multi-screw
concrete distributor is studied to provide reference for structural optimization design of multi-screw
concrete distributor. A combination of discrete element simulation and experimental research is
used to explore different pitches. Spiral blade diameter, spiral blade thickness, the multi-screw
concrete spreader mass flow rate,screw torque and motor power changes. With the increase of the
diameter and pitch of the spiral blade, the power and torque consumption of the screw motor
increase ;as the thickness of the spiral blade increases, the mass flow rate of the screw is stable.
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Finally,the orthogonal test method was used to find out the three factors affecting the working

performance of the screw. In the experimental device of the distributor, the set of structural

parameters of the screw pitch is 40 mm, the diameter of the spiral blade is 50 mm, and the

thickness of the spiral blade is 3.5 mm, which is most conducive to reducing the power

consumption and improving the uniformity of the distributor. The order of influence of performance

from large to small is:spiral blade diameter,pitch,spiral blade thickness.

Key words : multi-screw concrete distributor ;spiral blade ; working performance ;discrete element
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Fig. 1 The structure of multi-screw distributor
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Table 1 The contact model parameters of

discrete element

- # 5 it JKR/
I S N ﬁfﬁi)
MAER MR 015 0.07  0.05 4
HAER -k 005 0.08  0.02 6
R -k 001 014 0.08 10
MR - BE® 0 0.20 0.08  0.20 0.8
A0Ek - BE® O 0.03 0.07  0.20 1

[

B 5 IREELATEWLI L = 4R iy EL
Fig. 5 The simplified three-dimensional model

simulation of concrete distributor
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experimental equipment
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Table 3 The factor-level of L, (3”) orthogonal design

K A/mm B/mm C/mm
1 35 50 1.5
2 48 55 2.5
3 60 60 3.5
5.2 WmEDHR

BRAT LI R TR A K R 1T % 5 B A
RIEGRAI AR IR 4 ~ K T,

&4 LIT,P,O, AHEAARIRIYIEHLE
Table 4 The orthogonal experiment with 7',P,Q,,

as the index

®RE A/ B/ C/ T/ 0./
%% mm mm mm (N-m™') (kg-s™")
1 35 50 1.5 1.1 0.0035 0.14
2 35 55 2.5 1.3 0.0040 0.18
3 35 60 3.5 1.4 0.0045 0.24
4 48 50 2.5 1.0 0.0037 0.15
5 48 55 3.5 1.2 0.0042 0.17
6 48 60 1.5 1.4  0.0046 0.18
7 60 50 3.5 0.9 0.0040 0.22
8 60 55 1.5 1.1 0.0044 0.25
9 60 60 2.5 1.3 0.0047 0.28

®S5 U T B AR ARAS RNE T

Table 5 The range analysis of experimental results

with T as the test index

W A/mm B/mm C/mm

K1 3.8 3.0 3.6
K2 3.6 3.6 3.6
K3 3.3 4.1 3.5
K1 1.3 1.0 1.2
K2 1.2 1.2 1.2
K3 1.1 1.4 1.1
R 0.2 0.4 0.1
%6

PL P 025 A R bm il 4 RN 22 0 A

Table 6 The range analysis of experimental results
with P as the test index
e 2= A/mm B/mm C/mm
K1 0.012 0 0.0112 0.0125
K2 0.012 5 0.012 6 0.012 4
K3 0.013 1 0.013 8 0.012 7
K1 0.004 0 0.003 7 0.004 2
K2 0. 0041 0. 004 2 0.004 1
K3 0.004 3 0.004 6 0.004 2
R 0. 0003 0. 000 9 0.001 0

RT VO, WEAERRIRARE R

Table 7 The range analysis of experimental

results with O, as the test index

W2z A/mm B/mm C/mm
K1 0. 56 0.51 0.57
K2 0.50 0. 60 0. 61
K3 0.75 0.70 0.63
Kl 0.19 0.17 0.19
K2 0.17 0.20 0.20
K3 0.25 0.24 0.21
R 0. 06 0.07 0.02
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