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Optimization of steel ball grading and filling of ball mill

HE Xiang WEI Zengtao ZHOU Wentai MA Dafu SHI Hongfei CHEN Duanyu
( Shanghai Power Equipment Research Institute Shanghai 200240 /China)
Abstract: In order to lighten the wearing of steel balls and obtain a better way to fill steel balls ‘the experiments of coal fines sampling and
screening steel balls filling were conducted taking a 600 MW double—in—out ball mill. asiresearch object. The results showed that the
change of steel ball grading could be reflected by coal fineness and evenness index«When filling the average diameter should be around
the primary diameter.The best filling method was stabilizing the grading of the bigger balls then increasing the grading of smaller balls.The
proper grading could increase the evenness index to above 0.8 and decreased unit loss by 3 kWh/t.

Key words: ball mill; grading; wearing; filling balls; unit loss
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Table 1 Three mean diameters calculation results
/mm /t /mm /mm /mm
30 28.50 0.33 257 269
40 28.75 0.33 109 487 40.03 35.24 36.74
50 28.75 0.33 56 058
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Table 2 Proximate analysis of feeding coal 97C 105°C 7.8-
. 65% 55%
/
% 1% 1% 1% (MJ «kg™) 45 t/h e
3.1
2013-10-22 8.20  32.44 11.35  58.86 20.55
2013-10-23 8.47 32.96 11. 49 58.34 20. 56 1 Ry Ry °
2013-10-24 7.82  31.95 11.28  59.43 21.13 2 n o 0. 18.0. 125,
2013-10-25 7.90  31.25 11.09  60.78 21.13 0. 09.0. 075.0:061 mm o
2014-01-03 7.40  30.24 11.35  61.53 21.58 R
90 1
2014-03-09 7.90  37.03 13.00  53.73 18.73 R
2014-08-08 9.60  32.79 12.29  57.53 19.76 Bt
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Table 3 Pulverized sample and ball filling a)R,;
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Table 4 Calculation of grading change characteristic
940 ~ ¢50 mm ¢30 ~ g40.mm 920~ ¢30 mm ¢40~¢50 mm  ¢30~¢40 mm  ¢20~¢30 mm
/t /t /t /h
2013-10-22 28.50 28.75 28.75 0.33 0.33 0.33
2014-02-27 26.93 25.34 23.03 2 191 0. 36 0.34 0.31
2014-04-17 26. 16 27.38 21.77 393 0.35 0. 36 0.29
2014-07-10 25.39 29.42 20. 51 414 0.34 0.39 0.27
2014-07-30 24. 62 31.46 19. 25 313 0.33 0.42 0.26
2014-11-13 20. 70 30. 03 10. 83 1206 0.34 0.49 0.18
2014-11-13 ¢50 mm
I 6930 mm 21t 21.70 30. 03 12. 83 — 0.34 0.47 0.20
3 2014 9 14 3t 40 mm o
4 2014 11 13 B 2013 10 —2014 9
0.18. : AG  30.3t
3.3 4974 h 185 735.56 t/h
37.341 t/h 163. 135 g/t 3t
N 492. 475 t.
o N 3t 3t 492 h
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