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Research progress on influencing factors and material removal

models for free abrasive machining

HE Chun-lei, LI Dong-yang, REN Cheng-zu
(School of Mechanical Engineering, Tianjin University, Tianjin 300354, China)

Abstract: This article reviews the parameters that influence free abrasive processing procedures and the
models used to predict material removal. The text begins by introducing the common methods and
principles of free abrasive processing. It then analyzes the impact of machining parameters on machining
efficiency and surface quality. Finally, it summarizes the modeling method for material removal and
provides prospects for future research directions.
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Fig.1 Free abrasive machining equipment
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Fig.2 Two-body and three-body removal
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Fig.3 Roll removal and slide removal
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Table 1 Free abrasive machining methods and

corresponding abrasive media
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Fig. 4 Schematic diagram of plastic domain removal

and brittle removal
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Fig.5 Ultrasonic vibration lapping
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Fig. 6 Abrasive flow machining
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Fig.7 Chemical mechanical polishing
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Fig. 8 Microscopic principle of shear

thickening polishing
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Fig.9 Principle of elastic emission machining
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Fig. 10 Machining principle of magnetorheological

polishing
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Table 2 Classification of common abrasive grain types
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Table 3 Commonly used abrasive particle size range
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Fig. 11 Abrasive grain force on workpiece surface
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Table 4 Range of mass fractions of commonly

used abrasive grains
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