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Relationship between compression and shear yield
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Abstract: The study of paste rheology is a hot and difficult point in the rheology of mining slurry. Paste
technology includes four stages: dehydration, stirring, transportation and storage (filling), and all the

stages involve rheological properties of non-Newtonian fluids. In the dewatering stage, the compressive
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yield stress of the whole tailings affects the dewatering concentration of the tailings mortar, and the
concentration is the macroscopic expression of the shear yield stress, which in turn affects the shear yield
stress of the slurry during mixing and pipeline transportation. Therefore, the relationship between
compressive yield stress and shear yield stress has become a key issue in the field of paste filling
technology. Under the guidance of pressure filtration theory, relevant experiments were carried out, and
the characterization methods of bed dehydration resistance and slurry transportation performance in the full
concentration range were put forward to characterize the thickening performance of full-tail mortar. The
thickening performance of the whole tailings under high pressure is tested, and the compression yield stress
of the whole tailings mortar under high pressure is obtained. Using controlled shear rate method (CSR) to
operate paddle rheometer to detect shear yield stress; Then the relationship between them is obtained as
follows: the yield stress of slurry is shear stress, and the compression yield stress is compression stress;
Compressive yield stress and shear yield stress of slurry are exponentially related to concentration
index. And the compression yield stress is far greater than the shear yield stress, so the shear action is
more likely to destroy flocs, which is the main external force of dehydration, thus explaining the
mechanical mechanism of stirring dehydration.
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Fig. 1 Mesh structure of unsheared flocs
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Fig. 2 Experimental column for filtration

24 ZREWESERE S

FEFHTR T A5 B R T 2 R AR 40 8 R DL an &l 3 s

P AR T 0.3(53. 7wt Y0 I, FL AR 25 44 it HL A (9 R 46 i IR B2 77 o 0~21 kPa, YRRk B2 3 fin
% 0.38~0.54(62.3~76wtY0) Z a1 Bf , BT XF W ) i 45 Jet i 7 77 52 00 9388 i, 3K 31 15~100 kPa, E WA N
T BLIR B A TR R DU 2004 A 5 KA R 6 7 T 5 AR IR JEC 38 R 3 B A R B IR AT



104 TR K F FIR %45 %

100

80 | ¥=14.31+6 851 066.82x'%'

R*=0.971 15
60 r

40 ¢

FR48 IR 1 /Pa

20 | I

0 L L L L 1
0.36 0.40 0.44 0.48 0.52 0.56

M AR BE rwn%

B3 SEATESREREZWE

Fig. 3 Compressive yield stress variation curve at high pressure
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Fig. 4 Paddle rotor inspection method and force analysis
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Fig. 5 Stress-time curve
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Fig. 7 Relationship between slurry yield stress and compressive yield stress
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