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Stability of Screw Conveying of On-Site Mixed Vehicles of ANFO Based on DEM

AN Zhenwei, LI Hongbing, ZHANG Xiaoyong, CHEN Shixiong
China Gezhouba Group Explosive Co. , Lid. (Chongqing, 401121)

[ ABSTRACT]

method was used to study the conveying stability of the quantitative bottom screw conveyor, using the coefficient of variation

In order to improve the measurement accuracy of on-site mixed vehicle of ANFO, the discrete element

(C,) of the mass flow rate stability of the quantitative bottom screw, the single-turn conveying volume of the screw conve-
yor, and the screw conveyor shaft torque as evaluation indicators. The results show that the mixed vehicles of ANFO using
variable-pitch bottom screw conveyor to convey porous granular ammonium nitrate have a more stable mass flow rate, and
the lowest C, of the mass flow rate stability reaches 5.51% . Within the statistical range, the single-turn conveying volume
of the variable pitch screw conveyor ranges from 3.12 to 3. 19 kg, with a C, of only 1.00% , showing less inf-luence from
the screw conveyor rotation speed compared to a constant pitch screw conveyor. Under the same rotation speed conditions,
the average torque of the variable pitch screw conveyor shaft is lower than that of the constant pitch screw conveyor, with a
C, of 4.29% , demonstrating greater stability and energy conservation. The comparison between the actual calibrated single-
turn conveying volume and the simulation results shows that this simulation method is reliable.
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Fig. 1 3D model of the quantitative bottom screw
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Tab.3  Stability variation coefficient for screw conveyor

T n/ W HE q/ o/ c/

O (rad-s™') EM o (kgesT') (kgesT) %
1* 6.28 AS iR 3.12 0.205  6.56
2* 6.28 SRR 3.33 0.247  7.41
3* 8.38 ARPE 4,25 0.234 5.51
4* 8.38 &) 4.90 0.366  7.46
5" 10.47 ARHE 5.29 0.341 6.44
6" 10.47 &3] 5.59 0.414  7.40
7* 12.56 ASFE 6.21 0.418  6.74
8" 12.56 Y] 6.53 0.495  7.57
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Tab.4  Single-turn conveyance volume

T n/ LY q/ Qo
. (rad-s™") eI (kg+s™") kg

1 6.28 ARHp 3.15 3.15
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3* 8.38 AR 4.25 3.19
4* 8.38 R 4.90 3.67
5" 10.47 BlEl 5.27 3.17
6" 10.47 LR 5.56 3.34
7 12.56 AR Hf 6.24 3.12
8" 12.56 iR 6.51 3.26
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Fig.6 Comparison of single turn conveyance volume
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Tab.5 Screw shaft torque

T n/ WEE CPIHAE, WEAIAE
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Tab. 6 Calibration parameters of single-turn

conveyance volume of variable pitch bottom screw

n/ % m/ @/ Q/
(rad - s7") s kg (kg+s™") kg
10.26 15 74.8 4.99 3.05
10.26 20 100.7 5.04 3.08
10.26 30 151.3 5.04 3.09
10.26 60 305. 1 5.09 3.11
12.56 10 60.9 6.09 3.05
12.56 30 181.5 6.05 3.03

M2 6 AL B brbraE Q, 45 R 51 1A,
PR e K Q, S/ Q, BBl 1. 03, F- 35
ER P E R 2. 85% . o4 B IZ T EAR
TIMERGE 2 SHORE AW 5 E 7 sl &, 3 E
ISR E M R AT — 4R L,

5 #ig

AT BT B S T A5 BRI IR 5 28 i
T SR ek ) O BRI, ik o O i A e M
SRR C, IR A ik i Q, LA BRI HLIE M
PSR B , FEAN [ 5 30 2% 1 X A A 20 4 i 25



2025 46 H

HT DEM 19 22 FLRCIR i R 24 B TR 2 4R W8 e iR A5 IS

ZYRAh, <47 -

FOEHEIEAT T X HL T

1) FERA RV G A 10T, 728 B PG R 1 i 06 I i
TR C, s I T 25 R IEiE , TR 4R AR
PR e i 1% 22 FLRDIR A R4 , i Hh O hE U AR
Horp TEFE 8. 38 vad/s 21 T C, H5.51% ,F&
FEVERAS

2) TERE 8. 38 rad/s B, S A IR ERY Q, B
K TEM R AE T, AR B IR E 1Y Q, B A5 IR
TEEFLE ,C, 1 1.00% , 52 BRTEks s 5 g /N,

3) FEAH R AR T, A B G M BE A 16 35 ik
T AERE IR E , S S AR X R ) €, 4.29% , 55
SRR IR AR E T RE

&% 3k

(1] EA5 BUBRRAEL (M) deat: 15 & Tl il
1, 2014.

(2] ol Hoahh 293R8 Ak R RS P 2 A 45

PILIT. LA, 2020, 48(2) : 11-14.
PAN X F. Discussion on influential factors of metering
accuracy of ammonium oil explosive mixed loading truck
[ J]. Mining & Processing Equipment, 2020, 48(2) : 11-
14.

[3] MR, k&, Wbk — Mok Em e 2R Rt
RERERI TR (1], TREAREE, 2019, 25(4) : 80-84.
TIAN X Z, ZHANG X, HUANG L. A kind of the method
for improving measurement accuracy of ANFO mixed truck
[J]. Engineering Blasting, 2019, 25(4) : 80-84.

(4] PMBHE, Ea, A0, % MR IEZ FIRE T

FERIEALL)]. BT ILHLBK, 2013, 41(7): 23-25.
SUN W B, WANG Y, LI Z M, et al. Optimization on
screw metering control of on-site mixed explosive vehicle
[J]. Mining & Processing Equipment, 2013, 41(7) ; 23-
25.

[5] SKFW], 2. BC BUER KA 25 4o WRie b 6 ¢ B0t
HAGM ST TP, 2011, 39 (4): 136-
137.
ZHANG C M, LI H. Improvement of the metering system
for the screw conveyor unit of BC explosive carrying vehi-
cle used in stripmine [ J ]. Mining & Processing Equip-
ment, 2011, 39(4) . 136-137.

(6] TEUWG. VRUREMIEZGTREE TR TR B IR B i ik

[7]

(8]

(9]

[10]

[11]

[12]

FE[J]. MR, 2017(5) : 24-27.
YU W Q. A brief discussion on the measurement accura-
cy status and solutions of ANFO mixing vehicle[ J]. Coal
Mine Blasting, 2017(5) ; 24-27.
] 2%, AR i, W E i 16 ML BT 2 By e B A
[J]. k¥R, 2010(1) : 29-33.
XIANG D Z, XU Y W. Design parameter selection of
spiral conveyer [ J]. Cement Technology, 2010(1) ; 29-
33.
TR, HWE, SR AR T 505
AFFLT]. B ESS, 2022, 28(12)  21-25, 37.
WANG Z M, XIA C Y, JIA Y. Design and simulation
analysis of variable pitch helical structure [ J]. Modern
Food, 2022, 28(12) . 21-25, 37.
A, A%, JET EDEM A Ef s LB AR 0 43
Brld]. AR 24l ( HARBRE ) , 2018, 44(2) .
179-182.
GUO C, PIAO X L. Numerical simulation analysis for
screw conveyor based on EDEM [ J]. Journal of Yanbian
University ( Natural Science Edition), 2018, 44 (2).
179-182.
R, BB B, BT DEM BB e % ML
HE L] E AR 24, 2015, 36 (2): 92-94,
115.
WU C, WU N, HU Z C. Simulation of the screw con-
veyor based on the DEM [ J]. Journal of Chinese Agri-
cultural Mechanization, 2015, 36(2) : 9294, 115.
BORTE, LW, KSR, . BT EDEM Afii
BREHENE ERHENCAERE DT A [ ] ARl LR S A T
W&, 2024, 52(6) : 55-60.
SHENG Q B, JIANG X B, JI X X, et al. Performance
simulation analysis of inclined single screw fertilizer
apparatus based on EDEM [ J ]. Forestry Machinery &
Woodworking Equipment, 2024, 52(6) : 55-60.
e, FfE, kA, & R TERUR TR M E AL
B AR IR e S HLOCAL BT[] WL TR
(HRBERR) | 2023, 49 (2) : 237-245.
GUO H, ZHOU J, ZHANG J J, et al. Optimization de-
sign of the lithium hydroxide powder screw conveyor
based on the discrete element method [ J]. Journal of
Zhejiang Sci-Tech University ( Natural Sciences Edi-
tion) , 2023, 49(2) . 237-245.



