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Fig.1 Numerical model of ore drawing in inclined orepass
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Table 1 Size parameters of numerical model
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Table 2 Mesoscopic parameters of numerical model
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Fig.2 Moving trajectories of ore-rock in inclined orepass
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Fig.3 Velocity change of ore-rock in inclined orepass
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Fig.4 Relationship between inclined angle of

orepass and impact elevation
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Fig.5 Impact velocity between ore-rock and side

wall at different inclined angles of orepass
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Fig.6 Movement path of ore-rock under

different inclined angles of orepass

& 6 ] 0. AT ARk AR R AR 2 vk dE o 0 B AR
M) 58 3 R o o R o A R 7 W
Ja WA R AR, Bk B o e N VR A TR
JERE b Rt B b, U O X U BE B R e
K AR HAT A R 45°.60°, 75° 0, HioK iz ) i
BN T T IR EE B A M hy hy ks s HER/D KGR
Khy<<h,<<h;, P, 8GR X0 A E R
7 BB IS ZKF 5 ) B Co, ) SE MR/, T 2R
Jr 1) b ARG AE B AR R P N 0 RS R L &
JIIMEEE (O EHT , BUE KN (v, 52 g BEE (h)
(PEWR
2h g=w3, (D
AN 3R 2 R A v, 5& R0 H



66 gk R L5 A

2024,44(4)

KEN:
v =wvj;, tv3, (2)
(i = R o B 7 Yl AR AR o [ ) = N 3
PRmE AN 1 m 55 I RE A R AR 2 U s 1
10AR 8 (R 25 A 1 o A S R P e T
SR QO AT,y T 1) bR R T v R 3
1M B G R a2 TR A TE y T
RS JBE RN o e 7 1) L R R AR/ e R RE A
2 YAk YA R 2 R
3.4 R AENTEEIEER/EMm
AN 5 IR HABURE F L 7 UKL 55 - BE 1 2l i e
W% 3.
R3 TEABAGHBETY sRNSHERNES
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Movement Characteristics of Ore-Rock in Inclined Orepass and its Influencing Factors
MA Qiangying', LIANG Kaige', MA Chi®, LU Zengxiang', QIN Ran®
(1.School of Mining Engineering, University of Science and Technology Liaoning, Anshan, Liaoning 114051, China;
2.School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, Chinaj;
3.Hainan Mining Co., Ltd., Changjiang, Hainan 572700, China)

Abstract; The orepass is an important project for ore-rock transportation. The damage of the sidewall caused by the unloading
impact is the main problem that restricts the age limit of the orepass. In order to analyze the movement process of ore-rock in
inclined orepass, PFC numerical simulation experiment and physical similarity experiment were used to simulate the unloading
process of inclined orepass, analyze the movement form and velocity variation characteristics of ore-rock in inclined orepass,
study the influence of inclined angle of orepass on the movement law of ore-rock and the position of impact sidewall, and
discuss the difference of movement mode of ore-rock in vertical orepass and inclined orepass. The study findings are as follows.
Firstly, when the inclined angle of orepass is 60°, the two impact heights of the ore-rock are 1.36 m and 3.30 m away {rom the
unloading port, the impact velocity is 9.53 m/s and 5.47 m/s, respectively, and the peak speed of the ore-rock reaches 16.17
m/s when it reaches the orepass floor. The process of ore-rock movement can be simplified into five stages: uniform accelerated
sliding or rolling in the branch orepass, oblique throwing movement at a certain initial speed away from the orepass, two
impacts with the sidewall, uniform accelerated sliding or rolling movement along the sidewall, and finally reaching the bottom
of the orepass. Secondly, the influence of the inclined angle of the orepass on the movement process of the ore-rock is very
significant. As the inclined angle of orepass increases, the distance between the two impact positions of the ore-rock and the
height of the unloading port increases. After the inclined angle exceeds 60°, the distance between the position of the second
impact and the height of the unloading port and the impact velocity increase sharply. Thirdly, compared with the vertical
orepass. the movement process of the ore-rock in the inclined orepass is more significantly restricted by the boundary of the
sidewall, and the falling body movement time is shorter. There is a relatively long-distance contact and sliding process between
the ore-rock and the sidewall, which causes friction damage to the sidewall.
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