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Abstract; Grinding specific rate of Anshan type hematite ores was analyzed using MATLAB
software. Test results showed that breakage of ore particles in the grinding process went through
three inherent stages: rapid grinding of coarse size fraction, dynamic grinding of middle size
fraction and single grinding of middle size fraction. Particles in 0. 043 ~0. 031 mm size fraction
went into dynamitic grinding stage earlier than particles in 0. 105 ~ 0. 043 mm size fraction, and
then overgrinding of fines occurred easily in ball mill. Compared with cone crusher products,
HPGR (high pressure grinding rolls) products had significantly shorter turning time points in three
breakage stages, which means that HPGR products were ground faster with earlier occurrence of
overgrinding. Given this, the increase of HPGR product tonnages into mills shortened the
residence time of materials in ball mill, not only improving the capacity of mineral processing
plants but also weakening overgrinding of fines.

Key words: high pressure grinding rolls ( HPGR); cone crusher; grinding kinetics; grinding
specific rate; breakage stages
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Table 1  Size distribution of grinding products in different time %
R /mm 3 min 6 min 9?:in 12 min 15 min 3 min 6 min ;H;i: 12 min 15 min
-2.0+0.2 69.43 16.95 3.17 - - 32.83 3.89 - - -
-0.2+0.15 58.96 33.92 14. 19 3.43 0.98 37.83 14.20 3.98 0.72 0.32
-0.15+0.1 70.04 50. 95 34.50 16. 20 8.45 52.52 32.90 18.48 7.91 3.35
-0.1+0.074 75.81 61.42 46. 82 30. 04 20. 28 59. 82 43.38 29.99 18.43 10. 89
-0.074 +0.043 82.45 71.32 62.09 49.93 42.98 70.73 60. 16 50. 67 39.70 31.79
-0.043 +0.031 88.91 82.47 76.25 68. 89 63. 44 80. 78 74.85 70.27 61.20 58.04
-0.031 100 100 100 100 100 100 100 100 100 100
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Table 2 Breakage rate parameters obtained from laboratory tests
7% R~ /mm HPGR CC

m k m k R’
0.200 1.5329 0.1708 0.996 2 1.7297 0.068 3 0.998 7
0. 150 1.583 1 0.0879 0.999 7 1.7533 0.0375 0.996 9
0. 105 1.424 3 0.062 8 0.998 9 1.609 5 0.028 3 0.996 0
0.074 1.3374 0.0510 0.999 1 1.5023 0.024 2 0.997 1
0.043 1.110 8 0.047 4 0.998 6 1.268 2 0.024 6 0.998 3
0.031 1.028 7 0.0275 0.994 3 1.2212 0.014 6 0.999 5
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Fig. 1 Grinding specific rate curves for —2. 0 +0. 2 mm
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Fig. 2 Grinding specific rate curves for — 0. 2
+0. 15 mm size
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Fig. 3 Grinding specific rate curves for —0. 15
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Fig. 4 Grinding specific rate curves for —0. 105
+0. 074 mm size
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Fig. 5 Grinding specific rate curves for —0. 074
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Fig. 7 Grinding specific rate curves for —0. 031 mm
size
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Table 3 ¢ ,t, and £, values in different crushing modes
. t,/min t,/min t,/min
Frg/ mm
HPGR CC HPGR CC HPGR CC
-2.0+0.2 1.5898 2.8657 - - -
-0.2+0.15 0.9719 1.940 6 5.9294 8.4707 3.3072 5.0902
-0.15+0. 105 2.1604 3.3544 9.5507 12.5104 5.4895 7.6559
-0.105 +0.074 2.6375 4.2614 14.4352 17.8927" 8.264 4 10. 853 2
-0.074 +0. 043 3.9550 5.8858 22.884 1" 27.2463" 12.726 4 16.308 1"
—0.043 +0. 031 2.2816 4.3401 43.4871° 43.9422° 22.3935" 24.0035"
-0.031 1.013 4 7.8738 - - -
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