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Abstract; It is of great significance to research the hierarchical rules of the factors influencing the granulation performance
of iron ore powder for granulation and sintering production. In this paper,through detecting the performances of 11 kinds of
iron ore powder, conducting the granulation test at different granulation levels, the types of inter-particle forces are
analyzed. In addition ,the adhesion index is used to characterize the granulation effect of ore powder,judge the relative size
of the intergranular force,and analyze the influence of various factors on the expression of intergranular force. The results
show that the intergranular forces affected by the granulation process of iron ore powder include such 3 kinds as the viscous
force generated by iron ore powder itself, the adsorption force generated by molecular water and capillary water, and the
resistance generated by the angular angle of the ore surface, among which the viscous force is greater than the water
adsorption force and angular resistance. The granulation of viscous iron ore powder is affected by the above 3 forces at the
same time , mainly by viscous force. During the granulation of non-viscous iron ore powder,the adhesion index is positively

correlated with the spherical index (K is used to represent the water adsorption force) and the macroporosity (the force
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generated by D, is used to represent the surface roughness). Moisture, particle viscosity, particle grade, hydrophilicity and

roughness are the main factors affecting the expression of inter-particle forces,and the influence of the main factors on the

granulation performance of iron ore powder has an obvious hierarchical structure.

Key words: iron ore powder granulation; adhesion index; viscous force; water adsorption; surface roughness
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Table 1 Test results of hydrophilicity and porosity-related parameters of iron ore powder

R 0.50 ~1. 00 mm Kig KM 3.15 ~5.00 mm BIZFLBR (B850 /%
W5 RKS TR /% BKRBMKFRSE) /% K RALFLBR A BALALER AR
1" 5.96 10. 27 1.38 3.19 8.20

2 8.19 16. 41 1.00 3.86 7.94

3 7.10 14. 42 0.97 3.22 7.95

4* 5.51 11.29 0.95 4.91 8.74

5* 5.81 12.20 0.91 2.98 7. 74

6" 7.05 15.32 0. 85 2.90 8.77

7" 6.23 13.82 0. 82 2.34 7.14

8 4.45 10. 89 0.69 2.34 6. 88

9* 3.87 12.37 0. 46 2.58 8.34
10* 2.11 7.73 0.38 0. 44 1.26
1 1.38 7.81 0.21 3.70 7.19
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Table 2 Pelletizing test results of iron ore powder with 2. 00 ~3. 15 mm particle size under optimal moisture conditions %

TR R HHHEA
>10.00 mm (6.30,10.00] mm (5.00,6.30] mm (3.15,5.00] mm (2.00,3.15] mm
9* 44,53 25.32 0.41 3.07 26. 67 57. 68
8* 22.48 50. 98 0.98 1. 18 24. 38 48. 36
3* 0 87. 86 0. 67 1.03 10. 44 44.23
7* 0 78.92 3.46 2. 15 15.47 40. 59
6* 0 19. 37 25.31 16.57 38.75 18. 08
2* 0 7.11 40. 67 24. 58 27. 64 16. 80
10* 0 0 0 0 100. 00 0
1* 0 0 0 0 100. 00 0
4* 0 0 0 0 100. 00 0
5* 0 0 0 0 100. 00 0
1* 0 0 0 0 100. 00 0
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Fig.2 The relationship between p,;,, and porosity and K of iron ore powder with 2. 00 ~ 3. 15 mm particle size
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F3 REKDIEHFTO0.50 ~1.00 mm HRRT HHAIRLER (REHH)

Table 3 Pelletizing test results of iron ore powder with 0. 50 ~ 1. 00 mm particle size under optimal moisture conditions %

- FEALR

15 H ?ﬁ;z >10.00 (6.30,10.00] (5.00,6.30] (3.15,5.00] (2.00,3.15] (1.00,2.00] (0.50,1.00] fgig
mm mm mm mm mm mm mm

9 57.26 27.34 1.81 1.89 1.54 2.27 7.89 7179
5 8 3617 52.94 1.03 116 1.04 1.67 599 63.16
B3 3574 54.09 112 1.24 1.06 1.52 523 6333
Mg 0 92.17 1.05 1.36 0. 74 143 325 46.61
LA 0 78.36 2.56 3.39 1. 34 4.42 9.93  40.47

2 0 56. 35 6. 16 8.99 4.26 8.99 1525 31.39

100 0 0 0 0 0 100. 00 0
xop 0 0 0 0 0 0 100. 00 0
i’i 4" 0 0 0 0 0 0 100. 00 0
g5 0 0 0 0 0 0 100. 00 0

1o 0 0 0 0 0 100. 00 0
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Table 4 Pelletizing test results of iron ore powder with <0.50 mm particle size under optimal moisture conditions %

- L4 K B

E| gy >10.00 (6.30,10.00] (5.00,6.30] (3.15,5.00] (2.00,3.15] (1.00,2.00] (0.50,1.00] ;Eiﬁc
mm mm mm mm mm mm mm

9% 68.42 19. 87 4.38 3.27 111 1.61 1.34 6. 04

5 8 212 38.48 5.52 1.95 0. 64 0.7 0.59 2.67
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10 55.39 34.28 7.95 1.19 0.26 0.37 0.56 2.57

T 38.38 47.05 8.07 3.62 0.82 0.97 1.09 3.33

fi 4% 37.82 46.38 9.61 3.46 0.80 1.05 0.88 3.31
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Fig. 4 The relationship between p,;,; and porosity and K of non-viscous iron ore powder with <0.50 mm particle size
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