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Influence of abrasive belt grinding parameters on the depth of material removal

WANG Hang, LUO Minfeng
(School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In order to explore the material removal mechanism of metal workpieces in abrasive belt grinding, a

geometric model was established after simplifying the abrasive belt grinding system; and the model parameters

and movement were set up to establish a discrete element dynamic simulation of abrasive belt grinding. Simula-

tion results show that the influence of different grinding parameters on the MRD ( material removal depth) was

studied by single factor experiment ; the contribution rate of different grinding parameters on MRD was obtained

by orthogonal experiments, among which the influence of belt speed was the largest, followed by that of the

feed rate of the abrasive belt. The optimal combination of grinding parameters is that the workpiece feed is 0.5

mm, the belt’ s rotation speed is 1 800 r/min, the workpiece speed is 40 mm/s, and the horizontal angle is

40°. Finally, the simulation results and conclusions were verified by experiments.
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Tab.1 Related parameters for abrasive belt and workpiece
k5% wR/ AR/ L/ HERB
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ST (kg - m™) GPa (Jokg' - K') (W mK")

kL 3940 380 0.240 780 29 BTG 9
T 7 850 210 0.269 465 45 HRC50
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Fig.1 Influence of belt speed on MRD
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Fig.2 Influence of workpiece feed on MRD
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Fig.3 Influence of workpiece feed speed on MRD
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Fig.4 Influence of horizontal angle on MRD
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Tab.2 Factor selection and level division
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Tab.3 Orthogonal simulation test results N =] S/N N =] S/N N =] S/N
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1 1 1 1 1 0.076
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2 1 2 2 2 0.239
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Tab.6 Contribution rate of each parameter
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Tab.8 Signal factor experiment results
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= mm  (r-min')(mm-s") (°)
1 0.2 300 30 0 0.053
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4 0.2 1200 30 0 0.276
5 0.2 1 500 30 0 0.302
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Fig.6 Comparison of simulation and experimental results
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Tab.9 Orthogonal experiment results
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Fig.7 Comparison of simulation and experimental results
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