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Abstract; In order to explore the effects of mixed aggregate ratio and particle size gradation on
the rheological properties of the slurry, firstly, the particle size of the waste rock, rod mill sand
and the mixture of them commonly used in filling was analyzed, and the corresponding
characteristic particle size was obtained. Secondly, the slurry with different aggregate ratios and
different mass concentrations was prepared by rheometer. The rheological parameters were fitted
by H-B rheological model. Then, the rheological parameters and rheological properties were
analyzed, and the correlation between aggregate size distribution and rheological properties of
slurry was studied based on least square method. Finally, the stability of slurry is discussed, and
the critical particle size range of non-settling segregation of aggregate is 13.8 ~ 21.6 mm by
establishing mechanical model. The test results show that the yield stress and apparent viscosity of
the slurry increase with the increase of slurry mass concentration. The rheological properties of
slurry show different model characteristics with the increase of shear rate. The correlation between
rheological properties parameters of slurry and aggregate particle size distribution increases with the
increase of characteristic particle size. With the increase of mass concentration, the correlation
between slurry yield stress and aggregate size gradation gradually decreases, while apparent
viscosity gradually increases. The mass concentration and aggregate size gradation have a great
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influence on slurry stability.
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Table 1 Chemical composition of filing aggregate ( mass fraction) %
HRE Si0, MgO Fe, 0, CaO AL O, Fe, 0, Cr, 0, HoAth
EA 36.31 28. 15 9.51 3.86 3.39 — — 18. 11
FE D 63.6 3.68 — 1.39 — 3.44 0. 132 27.58
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Table 2 Physical parameters of filing aggregate
By W HE R L EERA HER R S e
" t-m~’ tem”’ % % %
EH 2.87 1.59 15.05 60. 89 39.11
e R 2.67 1.58 10. 98 57.36 42. 64
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Table 3 Particle size gradation characteristic values of mixed aggregates with different proportions

FEpRAE RS RR HRAL
TR d,,/mm dy,/mm ds,/mm dg,/mm dy,/mm 4. /mm c, c.
6:4 0.15 0. 80 1.57 3.24 4.63 3.97 21.42 1.30
7:3 0.16 1.03 1.79 3.54 4.60 4. 19 22.11 1.88
8:2 0.20 0. 64 1.01 2.13 3.85 2.97 10. 57 0.95
9:1 0.17 0.50 0.85 1.76 3.51 2.65 10. 51 0. 86
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Table 4 Test results of rheological parameters of mixed
aggregate filling slurry with different proportions

Pk MR RW wmAE Mx

K Bh BE R RN
% 7o/Pa p/(Pa-s) n R
78 47.98 0.622 1.039 0.9705
6:4 80 69.27  2.041 0.791 0.9584
82 145.58 2.144 0.937 0.9377
84 205.88 2.248 0.767 0.9522
78 35.48  0.331 0.963 0.8557
7.3 80 51.66 1.462 0.586 0.7916
82 83.93 1. 683 0.642 0.8985
84 120.33  1.715 0.614 0.8441
78 14.56  1.358 0.589 0.908 6
g2 80 28. 48 1.657 0.606 0.7948
82 51.75 1.677 0.636 0.8757
84 69. 45 1.832 0.573 0.809 3
78 13.71 0.534 0.494 0.9659
9:1 80 20.24 1.168  0.786 0.9404
82 35.02 1.325 0.660 0.9051
84 50.52 2.034 0.596 0.8308
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Table 5 Correlation between rheological parameters of

slurry with 78% mass concentration and
aggregate size

PAEFRZRA a b Irl

T=a+bd, 126. 200 -578.897  0.706
T=a+bdy, -10. 554 51. 886 0. 757
T=a+bdg, ~14.243 32.293 0. 866
T=a+bdg, ~18.169 17.312 0. 887
T=a+bdy, - 88. 655 28.099 0.935
T=a+bd, ~41.050 20. 024 0. 898
w=a+bd, -2.383 18.228 0. 456
w=a+bd, 1.376 -0.896 0. 488
w=a+bd, 1.408 -0.533 0. 495
w=a+bdg 1. 400 -0.259 0. 534
w=a+bdy, 2.022 -0.316 0. 803
w=a+bd, 1.724 ~0.294 0. 492
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Table 6

S Y a b Irl
T=a+bd, 150. 363 —-632.995 0.731
T=a+bd,, -8.074 68. 738 0. 785
T=a+bd,, —-11. 863 41.941 0. 859
T =a+bd,, -17.470 22.675 0. 887
T =a+ bd,, —-112. 465 37. 447 0.951
T=a+bd, —47.451 26. 230 0. 898
w=a+bd, 2.051 -2.764 0. 565
M =a+bdy, 1. 192 0.526 0.589
w=a+bdg, 1.084 0. 381 0.599
w=a+bdg 0. 986 0.224 0. 604
w=a+bdy, -0.245 0. 440 0. 859
w=a+bd, 0. 674 0. 264 0. 540
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