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Establishing the characteristic number equation about liquid phase
fluidity of iron ore powder during sintering
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(State Key Laboratory of Advanced Metallurgy, University of Science and
Technology Beijing, Beijing 100083, P.R.China)

Abstract: The terminal point information of area growth rate is usually used to characterize liquid phase
fluidity of iron ore powder during sintering. However, this characterization doesn’ t take process
information into account. In order to avoid using several indexes to evaluate fluidity of iron ore powder, the
factors that affect liquidity are analyzed, characteristic number (LD ) which could quantitatively measure
liquidity is deduced by dimensional analysis and Buckingham’s theorem. Equivalent characteristic number
(Ld®)is concluded by simplified the characteristic number equation. The high temperature furnace is used
to record the whole process information in experiment. The value of each kind of ores’ Ld® are calculated
after starting point and ending point of liquid flowing are determined by basic experiment and control
experiment. The data of liquidity of 5 kinds of mineral powder are measured under original standard and
new standard, the result is respectively A>C~D>B>E and Ld8 >Ld$>Ld2~Ld2>1d%. As a result,
the two standards have identical results, but the new standard that combined important factors could

distinguish the influence degree of each factors on fluidity.
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Fig.1 Diagram of the experiment device
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Fig.2 Schematic diagramof the experiment sample
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Table 2 The main chemical composition of iron ores (%)

83 44 FR TFe FeO Si0, Al Oy CaO MgO
A 51.48 2.55 8.83 5.501 2.50 0.53

B 53.16 4.04 9.61 4.57 2.66 1.30

C 64.40 0.92 5.09 1.58 0.30 0.02
59.22 0.23 5.12 2.92 0.23 0.12

57.54 1.06 5.58 2.77 0.46 0.14
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Table 3 The dimension of each physical quantities
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Fig.3 The image of melting process of iron ore powder
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Table 3 The data of related parameters and each characteristic numbers

¥ 4 FR h/m t/s T/K g/(mess?) y/(mes ) 7/1 Fial w (X1071) Ld®(X10 1)
A 0.004 3 72 1554.15 9.8 0.083 1.97 0.018 59.64 4.324 8
0.004 9 550 1541.15 9.8 0.083 3.29 0.037 16.48 1.610 4
C 0.004 2 602 1 541.15 9.8 0.083 4.59 0.041 11.81 1.764 3
D 0.004 4 538 1563.65 9.8 0.083 4.52 0.036 15.55 2.013 3
0.004 9 494 1 536.65 9.8 0.083 3.14 0.033 20.61 1.734 3
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