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Material Removal Rate Model of High Viscoelastic Fluid Abrasive Finishing

DONG Zhi-guo, YA Gang, LI Yuan-zong
(College of Mechanical Engineering, Taiyuan University of Technology , Taiyuan 030024 , Shanxi, China)

Abstract. Based on the high viscoelasticity nature of abrasive flow machining media and through the
analysis of the normal forces and the number of cutting abrasive particles, a material removal rate model
for finishing processing of high viscoelastic fluid abrasive is established. The definition and test method of
cutting depth of material removal model is given. The tests of cutting depth coefficients of No 1 fluid
abrasive for 45 steel, T8 steel and (0235-A material are determined by tubular specimen. The results
show that the material removal rate is positive propostional to wall pressure, wall slip speed and the
cutting-depth coefficient. The abrasive particle size, abrasive and carrier mixing ratio, the elasticity of
the fluid abrasive, the hardness and surface roughness of the work-piece are the determinative factors
influencing cutting depth coefficient. And the cutting depth coefficient can be measured by the length and
pressure of fluid abrasive flowing on a work-piece surface under the conditions of relatively high viscosity
and large flow capacity.
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Fig. 1 The apparent viscosity of the carrier vs. different

shear rates at different temperatures
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Fig.2  The first normal-stress differences of

different fluid abrasives
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Fig.3 The normal force acting on abrasive particle
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Fig.4 The distribution of abrasives in the carrier
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Fig.5 Schematic diagram of material removal in AFM
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Fig.6  Schematic diagram of the pipe in AFM
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