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Research on Surface Integrity of Polishing Nickel-Based Superalloys With
Magnetorheological Elastomer Grinding Wheel
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Abstract In this paper, a magnetorheological elastomer grinding wheel is used to polish the nickel-based
superalloy GH4169 to improve the surface roughness of the nickel-based superalloy GH4169 after grinding. A
magnetorheological elastomer grinding wheel was prepared by compression molding, which surface micromorphology
and hardness under different magnetic field strengths were characterized. The influence of magnetic field strength on
the surface integrity of nickel-based superalloys in polishing process parameters was discussed. The experiment
results show that within a certain range of magnetic field strength, the surface roughness and micro—hardness of the
polished parts decrease as the magnetic field strength increases. Meanwhile, increasing the magnetic field strength is

also beneficial to improve the surface morphology of the parts, reduce the amount of grinding wheel wear, and

decrease the thickness of the subsurface damage layer after grinding.

Key words Magnetorheological elastomer, Grinding wheel, Nickel-based superalloy, Surface integrity,
Polishing
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Fig. 1 Process chart of grinding wheel preparation
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Fig. 2 Magnetorheological elastomer grinding wheel and its surface micromorphology
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Fig. 3 Schematic diagram of Shore hardness measurement
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Fig. 4 Shore hardness of grinding wheels under different

magnetic field strengths
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Tab.2 Physical and mechanical
properties of GH4169 (20 °C)
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Tab.3 Polishing test parameters
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Fig. 6 Variation of polishing force under different magnetic

field strengths
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Fig. 7 Micromorphology of polished surface of GH4169 nickel—
based superalloy
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Fig. 8 Contour curves of polished surface under different

magnetic field assisted conditions
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Fig. 9 Schematic diagram of microhardness loading
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Fig. 10 Microhardness gradient distribution under different

magnetic field strengths
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different magnetic field conditions
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