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Theoretical study of damage characteristics on ore passwall
based on the erosion-wearing theory
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Abstract The ore from chute will have negative impact on the wall of the ore pass and it is important to
determine the collision position and choose the right protective method for the lifespan extension of ore pass.
Based on the erosion-wearing theory the calculation model of the damage caused by ore impact on ore pass wall
is established and the method to calculate the volume loss is determined using Hertz contact theory. According to
the structure of chute and ore pass the motion model of ore is built. Taking the Huaxin limestone mine in Zuangou
as an example the damage characteristics are analyzed. The result shows the ore will fal into the storage after
three times collisions with ore pass wall. The impact area of the upper ore pass wall issmall but the damage is
serious. On the contrary the impact area of the lower ore pass wall is large but the damage is insignificant.
Considering the safety and economic reason the classified protection measures are proposed. The results are
consistent with the actual situation which shows that the calculation method is suitable for the ore pass with flat
wall and is helpful to the protection design of new ore pass.

Key words mining engineering erosion-wearing coefficient of restitution volumeloss damage characteristics

2017—04—17 2017—07—02
(2017IVA046  2017-zy-071) (20172803)
Supported by the Fundamental Research Funds for the Central Universities(Grant Nos. 20171VA046 and 2017-zy-071) and Guizhou Science and Technology
Planning Project(Grant No. 20172803)
(1994—) 2016
E-mail 82359401@qg.com (1971—) E-mail
yehaiwang@sina.com
DOl 10.13722/j.cnki.jrme.2017.0448



* 4003 »

36 2
1 X
| y —
|
a
v \J e
| -
(1 [2] 8 :
|
R
(3l
1
Fig.l1 Damage model of ore passwall caused by ore impact
[4 F
Fy F,
(5]
Fy
(6] [13]
Hertz
[7-8] ( )
[9-10]
AQ
AQ=2asL D
[11] a 1)
L
( 2
(12] X
s 1=
Z S
\\ r,&‘ \
Hertz «
2 Hertz
Fig.2 Calculation model of the Hertz contact theory
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Tablel Motion parameters of ore and structure parameters of
ore pass
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Fig.5 Distribution of the ore size
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Table2 Mechanical parameters of ore and ore pass wall
y Pl
E/GPa ckPa 2/ (kg-m 3 u
0.02 0.28 380 28 2225 6
0.35
46.26 0.22 — — 2670 12 3 3
4
4.1 1
(1) (13
( R =0.05cm)
28 m/s
3
4 3
3
Table3 Motion characteristics of ore in ore pass
/ /
- 1 - L ..
m (m-s? 3 (m-s? 3

1 420 1980 21.78 4227 029 059 576 1283
2 15.48 576 1964 1635 040 086 228 16.83
3 60.09 228 3402 383 050 09 113 3283

4
Table4 Damage characteristics of ore passwall caused by
single ore
/ / / /
(10 2m) (10 2m) (10 2m) (10 °md)
1 358 2.57 232 428
2 2.19 0.96 341 1.43
3 151 0.46 8.17 113
3

4.2

m/s)

Fig.6 Sketch of ore passin actual situation
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Table5 Damage characteristics of ore pass wall caused by ore
flow
/m /m® m?
1 416 4.25 426.91 4743.44
2 1511 16.02 149.23 163.99
3 56.97 64.34 136.80 18.59
5 1
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