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Rheological properties research of abrasive
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Abstract: The effects of different factors on the rheological
properties of abrasive suspension were experimentally conducted
by measuring the rheological parameter of abrasive suspension,

which polyacrylamide (PAM), garnet and steel grit were selected
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as additive and abrasive respectively in the field of descaling of
abrasive suspension jet. The results show that, abrasive
concentration and abrasive grit have little influence on the
viscosity of suspension. The garnet and steel grit, abrasive slurry
viscosity change curves have almost the same rule which the
viscosity decreases with the shearing rate increasing. The measured
data were fitted using power-law model, Bingham model and
Herschel-Bulkley model. It is found that Herschel-Bulkley model
is more accurate to describe rheological properties of two kinds of
abrasive slurry. Based on Herschel-Bulkley model, the
constitutive equations are established and rheological law is
obtained.
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Fig. 2 Viscosity of abrasive suspension with different

abrasive grit Fig. 4 Viscosity curves of abrasive suspension with different

steel grit concentration
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Fig. 5 Rheological curves of abrasive suspension
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Fig. 7 Three model fitting curves of steel grit abrasive
suspension
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Tab. 7 Fitting results of garnet abrasive suspension
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Tab. 8 Fitting results of steel grit abrasive suspension

K=11.273 98
=Ky " 0.936 67
n=0.245 12
7,=18.079 48
Bingham 7-:7-},+77p')'/ 0.947 63
,20.154 71
7211336 6
Herschel-Bulkl 7'=7'),+K‘)} n K=3.531 21 0.999 2
n=0.368 66
7 8 Herschel-Bulkley
6 7
2 Herschel-Bulkley
Herschel—
Bulkley
7=9.970 76+2.2689y *¥7 4
7=11.3366+3.5312y 0368 5
5
1 4 PAM
pran=9 g/ PAM
2 pPAM :6 g/L PAM
3
PAM N N
3

PAM
° PAM
4 .Bingham Herschel -
Bulkley
Herschel-Bulkley 2
References

[1] HOLLINGER R H PERRY W D SWANSON R K. Precision cutting
with a low pressure coherent abrasive suspension jet[C]//Sth American
Water Jet Conference 1989 24 5 :245-252.

[2] ANDRZE] P. Abrasive suspension water jet cutting optimization using
orthogonal array design[J]. Procedia Engineering 2016 8 :149-151.

[B]KIMJ G SONGJJ HAN S S et al. Slotting of concrete and rock
using an abrasive suspension waterjet system[J]. Ksce Journal of Civil
Engineering 2012 16 4 :571-578.

[4] . [D]. 2006.

[5] . [J]. 1996 24 10 :
27-30.

[6] . [D].

2008.

(7] . [J1.

2002 53 10 :1089-1091.

(8] . [11.

2012 41 5 :791-793.

[91 KARTAL F. A review of the current state of abrasive water-jet
turning machining method[J]. International Journal of Advanced
Manufacturing Technology 2017 88 4 :495-505.

[10] ) AM/DMDAAC
0. 2017 34 6 :708-715.

[11]
0. 2015 26 16 :2191-2197.

[12]

. 2015 51 5 :205-212

[13] . [DI.

2013.

[14] GUAN Q Q CHEN J WEI Z C et al. Analyzing the spatial
heterogeneity of number of plant individuals in grassland community
by using power law model [J]. Ecological Modelling 2016 6 3
320.

[15] GGNEYISI E GESOGLU M NAIJI N et al. Evaluation of the
rheological behavior of fresh self-compacting rubberized concrete by
using the Herschel -Bulkley and modified Bingham models [J].
Archives of Civil and Mechanical Engineering 2016 16 1 34.



