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Abstract: In consideration of overgrinding in grinding process, the grinding technical efficiency (E;) of comminuted
hematite products using a high-pressure grinding roller (HPGR) and a conventional cone crusher (CC) were
comparatively studied. Compared with CC products, individual size distributions (ISDs) in HPGR product show a
more significant “double-peak™ characteristic. The results show that HPGR products are finer and have a wider full-size
distribution because of the greater proportion of fines. HPGR products need a shorter grinding time and have a lower
relative grindability. HPGR products have a lower E| at a decreasing rate than the CC product for feeds of <2.0 mm and
<0.5mm size fractions, and then show a slightly higher E, for the feed of 0.5-2.0 mm size fraction. Based on the above
research, a new process of ultra-crushing in HPGR — classified grinding is advanced. The new comminuting process is
adopted to reduce ores tonnage into first stage ball mill significantly, improve grinding efficient and weaken overgrinding
in the whole grinding process.
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Table 3 Parameters of Eq. (7) for different crushing products
Feed size/mm Product a, a ag R% ) 1 Co R%,
CcC 0.3794 —1.5463 4.1074 0.999 —0.0018 0.0752 0.6953 0.995
2.0 HPGR4 .4 0.2997 0.9122 —0.7461 0.999 —0.0029 0.0906 0.6956 0.999
HPGRS.2 0.2793 2.3647 —4.8329 0.998 —0.0039 0.1119 0.628 0.997
CcC 0.5167 —6.3886  23.1300 0.997 0 0.0359 0.7700 0.999
0.5-2.0 HPGR4 .4 0.5439 —5.9656  19.5450 0.999 0 0.0383 0.7625 0.992
HPGRS.2 0.6219 =7.2714  25.1100 0.999 0 0.0391 0.7640 0.993
CcC 0.5727 —0.8945 9.6039 0.999 0 0.0326 1.0291 0.990
0.5 HPGR4.4 0.9017 —3.6395 19.3470 0.999 0 0.0381 1.0092 0.998
HPGRS.2 0.9198 -3.3266  18.1510 0.999 0 0.0420 0.9754 0.999
4 2.0 mm (Ev)

Table 4  Grinding technical efficiency E, at different grinding finenesses for feed with size less than 2.0 mm

Cumulative undersize/%

Grinding technical efficiency,

Product Grinding time/min

0.075 mm 0.031 mm E/%

CcC 6.72 19.93 21.22
HPGR4.4 4.27 45 21.40 16.60
HPGRS5.2 3.70 22.09 14.77
CcC 8.39 24.17 28.30
HPGR4.4 5.82 55 25.60 24.63
HPGRS.2 4.79 26.58 22.79
CcC 10.41 28.67 35.10
HPGR4.4 7.99 65 29.72 32.74
HPGRS.2 6.74 30.37 31.57
CcC 12.98 33.89 41.14
HPGR4.4 10.81 75 34.67 39.95
HPGRS.2 9.96 34.19 40.31
CcC 16.50 41.67 44.46
HPGR4.4 14.14 85 43.03 43.43
HPGRS.2 13.51 42.17 44.47
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5 0.5~2.0 mm

Table 5 Grinding efficiency E, at different grinding finenesses for feed with size in range of 0.5-2.0 mm

Cumulative undersize/%

Product Grinding time/min E/%
0.075 mm 0.031 mm
CC 10.06 20.16 24.84
HPGR4.4 9.26 45 20.29 24.71
HPGR5.2 9.31 20.09 2491
CC 11.24 25.19 29.81
HPGR4 .4 10.40 55 25.30 29.70
HPGRS5.2 10.43 25.05 29.95
CC 12.60 30.65 34.35
HPGR4.4 11.75 65 30.71 34.29
HPGRS5.2 11.72 30.42 34.58
CcC 14.42 36.70 38.30
HPGR4.4 13.57 75 36.62 38.38
HPGRS5.2 13.46 36.34 38.66
CC 17.51 43.43 41.57
HPGR4.4 16.83 85 4291 42.09
HPGRS5.2 16.48 42.76 42.24
6 0.5 mm

Table 6 F; at different grinding finenesses for feed with size less than 0.5 mm

Cumulative undersize/%

Product Grinding time/min E/%
0.075 mm 0.031 mm

CC 6.10 30.16 28.43
HPGR4.4 5.05 65 30.68 22.84
HPGR5.2 4.48 31.53 21.69
CC 8.06 36.16 36.54
HPGR4.4 7.06 75 36.40 33.50
HPGR5.2 6.58 37.06 32.62
CC 11.02 43.17 43.47
HPGR4.4 9.66 85 43.33 42.68
HPGRS5.2 9.26 43.68 42.23
CC 13.76 47.01 46.55
HPGR4.4 11.87 90 47.29 46.66
HPGR5.2 11.67 47.14 46.85
16 0.5 mm

0.80~1.03 min 2.0 mm

2.0 mm 1.00~2.09 min 0.5 mm
2.0 mm

0.5~2.0 mm
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