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Fig.2 Shear stress curves of slurry with different mass concentrations
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Table 1 Rheological model parameter

values under different shear rates

I RAIBY Teq/Pa 7—0/Pa b
2 42.938 155.439 0.0045
20 82.773 207.865 0.0074
80 149.899 254.347 0.0082
180 193.587 301.640 0.0086
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Table 2 Rheological model under different shear rates

IRy AR /s L T B V7D A A
2 y=(155.439—142.938) e~ 00450 442,938
20 y=1(207.865—82.773) ¢ %0070 +82.773
80 ¥ =1(254.347—149.899) e~ 09820 +149.899
180 »=(301.640—193.587) (086> 4-193.587
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Fig.3 Rheological model curves of slurry
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Research and Application of Rheological Model of Graded Fine-Tailings Slurry Based on Constant Shear Rate
WANG Xianging', WAN Wen', SHENG Jia"**, LU Zhenxing', TANG Xiaoyu'
(1.School of Resource & Environment and Safety Engineering, Hunan University of
Science and Technology, Xiangtan, Hunan 411201, China;
2.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
3.State Key Laboratory of Metal Mine Safety Technology, Changsha, Hunan 410012, China)

Abstract: The rheological properties of tailings slurry are important parameters in filling design. Based on the specific filling
conditions of a gold mine in Shandong, constant shear rate loading tests and slurry structure dynamics theory were used to
study the rheological properties of graded fine-tailings slurry. The rheological model of graded fine-tailings slurry under
constant shear rate was established. The linear programming theory was used to obtain the specific expressions of the
rheological model when the constant shear rate was 2s ', 20 s ', 80 s ! and 180 s ', and the mass concentration was 74 %.
The results show that the shear stress of the graded fine-tailings slurry gradually decreases with the increase of time and finally
tends to be stable during the loading with constant shear rate. The rheological model of the graded fine-tailings slurry is an
exponential function, and the decision coefficient R* between the theoretical model curve and the test results is 0.9897, 0.9785,
0.9612 and 0.9583, respectively. The model curve fits well with the test results. The model was used to verify the rheological
behavior of graded fine-tailings slurry with mass concentration of 72% and cement-sand ratio of 1 ¢ 4. The error between the
theoretical calculation value and the measured value obtained by the model is less than 3%. The research results can provide a
reference for the filling design of the same type of mines.

Key words: Backfill mining. Graded fine-tailings slurry, Constant shear rate, Rheological model





