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Abstract: The development of mechanical properties of a flexible isolation layer material in ore drawing from
multiple funnels is the foundation of ore drawing mechanism. The tensile stress and compressive stress of an
isolation layer were measured using an indoor model experiment, and the mechanical properties and rupture
condition of isolation-layer materials were analyzed. The results show that: 1) in the transverse direction, with the
increase in distance between measuring points and center point in an isolation layer, tensile stress changes
sinusoidally; compressive stress decreases gradually and the friction changes cosinoidally; the isolation layer on
cavity is not affected by its supporting force, and the variation law of the supporting force in other parts is the
same as compressive stress; and 2) in the longitudinal direction, all forces acting on an isolation layer increase
with the descending height; average tension stress increases exponentially before contacting funnels in the bottom
of the model; correlation between the maximum tension stress and the descending height is oOgpna—
—0.32+0.32¢"%*" and failure point satisfies equation of s=+30.12 cm.
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Fig.1 Indoor experiment model
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Fig.2 Arrangement of measuring points in an isolation layer
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Table 1 Tensile stress data of each measuring point in an isolation layer

h/cm E D, Ci By A B C D E
14 0.0419 0.0326 0.0470 0.0421 0.0324 0.0421 0.0461 0.0328 0.0423
23 0.0490 0.0372 0.0532 0.0497 0.0369 0.0503 0.0523 0.0374 0.0494
34 0.0885 0.0723 0.1022 0.0891 0.0723 0.0755 0.1015 0.0713 0.0897
42 0.0966 0.0847 0.1097 0.0982 0.0855 0.0978 0.1091 0.0837 0.0980
54 0.1063 0.0929 0.1198 0.1069 0.0921 0.1070 0.1191 0.0923 0.1080
63 0.1110 0.0962 0.1233 0.1116 0.0970 0.1108 0.1231 0.0960 0.1103
72 0.1260 0.1030 0.1478 0.1273 0.1030 0.1264 0.1471 0.1022 0.1262
82 0.1563 0.1307 0.1693 0.1573 0.1416 0.1562 0.1687 0.1428 0.1578
92 0.1708 0.1563 0.1891 0.1719 0.1563 0.1734 0.1891 0.1563 0.1741
102 0.1923 0.1736 0.2091 0.1934 0.1767 0.1937 0.2089 0.1755 0.1944
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Fig.5 Function curve of tensile stress
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Table 2  Fitting parameters of tensile stress function in
an isolation layer

h/cm oo/MPa A/MPa So w
14 0.0399 0.0073 14.6654 30
23 0.0461 0.0083 14.5967 30
34 0.0847 0.0091 16.6670 30
42 0.0959 0.0101 14.7490 30
54 0.1049 0.0119 14.6120 30
63 0.1088 0.0135 15.1970 30
72 0.1232 0.0151 15.0036 30
82 0.1534 0.0169 14.8820 30
92 0.1708 0.0181 14.3805 30
102 0.1908 0.0209 14.6890 30
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Table 3 Average tensile stress of an isolation layer

hicm 8 16 26 36

56 66 74 84 94 106

o‘iE/MPa 0.025 0.041 0.0417 0.065

0.075 0.075 0.083 0.1 0.108 0.133 0.168

x4 BTHRETERST AREMNENDERE

Table 4 Data of compressive stress in the highest ore level under each descending height

hicm 0 2 8 16 26 36

46 56 66 74 84 94 106

P/kPa 0 0.160 1.120 1.631 2.847 3.647

4.894 5.694 5.854 6.270 6.846 6.974 7.549
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Fig.7 Fitting curve of relationship between compressive stress
in the highest ore level and descending height
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