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Determination of Young’s Modulus and Poisson Ratio of Lump Ores

Synopsis:

Minoru ASADA and Yasuo OMORI

Mechanical properties of iron ores are measured under the compression test.

The results obtained are as follows:

(1) Young’s modulus of iron ores is proportional to the apparent specific gravity respectively. And
the Young’s modulus of the hematite shows considerably higher than that of the magnetite.
(2) Young’s modulus of iron ores can be expressed as a straight line, independent of the ore brand,

when it is indicated against the porosity.

(3) Poisson ratio of hematite and magnetite is 0.24 and 0.33 respectively.
(4) There is a remarkable difference of Young’s modulus between pellet and iron ore.
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Fig. 1. Experimental apparatus used for the compression test.
Table 1. Chemical Composition of iron ores (%).

Brand Fe Si0g Al;,0; S CaO MgO FeO FesOs
H*-Ore A 64. 68 3.30 1.74 0.019 0.04 0.04 0.23 91.93
H*-Ore B 66. 64 2.28 1.14 0. 002 0.05 0.04 0.10 95. 16
Magnetite 61.94 6. 90 1.24 0. 066 2.00 1.74 26.73 58. 85
Pellet 63.25 5.23 1.69 — 0.62 0. 80 0. 36 89. 17

* Hematite

a) Dense b) Porous c¢) Lamellar
€¢) Gangue f) Limonite
Photo. 1. Appearance of a cross section of iron
ore.
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Fig. 2. Relation of apparent specific gravity on
Young's modulus for Ore A.
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Fig. 3. Relation of apparent specific gravity on
Young’s modulus for Ore A.
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Fig. 4. Relation of apparent specific gravity on
Young's modulus for Ore B.
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Fig. 5. Relation of porosity on Young's modulus
for hematite.

Table 2. Poisson ratio of iron ore.

Kinds Poisson ratio Remarks
H* 0.25 Dense
” 0.32 ”

” 0.26 ”

” 0.21 "

” 0.18 "

” 0.25 ”

” 0.22 ”

" 0.20 ” Lamellar
” 0.19 ” "

” 0.22 ” ”
H** 0.22 Dense
” 0.28 ”

” 0.34 ”
M*** 0.36 ”

” 0.41 ”

” 0.25 ”

” 0.32 ”

H* ; Hematite ore A
H** ; Hematite ore B
M*** . Magnetite
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Fig. 6. Relation of porosity on Young's modulus
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Fig. 7. Relation of porosity on Young's modulus
for pellet.
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Table 3. Poisson ratio of pellet.

No Poisson ratio Remarks
1 0.51 Partially pore
2 0.28 "
3 0.34 ”
4 0.24 ”
5 0.33 ”
6 0.53 Partially micro crack
7 0.51 ”
8 0.26 Partially pore
9 0.25 ”
10 0.37 ”
11 0.31 ”
12 0.36 ”
13 0.33 ”
14 0.39 ”
15 0.52 ”
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