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Effect of Hydrogen Peroxide on Chemical Mechanical
Polishing Performance of Bearing Steel

WANG Yusong, JIANG Liang, QIAN Linmao
(Tribology Research Institute,,School of Mechanical Engineering, Southwest Jiaotong University , Chengdu 610031, China)

Abstract ; In order to obtain a high-integrity bearing steel surface, chemical mechanical polishing technology was adopted
to carry out the ultra-precision machining of bearing steel. The influence of hydrogen peroxide on the chemical
mechanical polishing performance of bearing steel and the material removal mechanism were studied. The experimental
results show that in the presence of EDTA dipotassium salt, with the increase in the hydrogen peroxide mass fraction, the
polishing rate of bearing steel first increases sharply, then gradually decreases and finally tends to stabilize; the static
corrosion rate first decreases sharply and then tends to be stable; the surface roughness R, first decreases sharply and
then tends to be stable. Combined with the results of electrochemical experiments and X-ray photoelectron spectroscopy,
the material removal mechanism of bearing steel is described as follows: When the hydrogen peroxide mass fraction is
low, a low-strength and easily removable reaction layer which contains iron oxide and iron-EDTA complex is formed on
the surface of bearing steel, and the polishing rate is high; When the hydrogen peroxide mass fraction exceeds the 0. 05
wt% turning point and gradually increases, the iron oxide changes to the trivalent state, the surface reaction layer
becomes denser and stronger, the polishing rate decreases, the surface roughness decreases.
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Figure 1  Effect of @ on removal rate of

bearing steel with different @’ values
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Figure 2 Effect of hydrogen peroxide mass fractions on three-dimensional

morphology of bearing steel after polishing
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Figure 5 Experimental results of X-ray
photoelectron spectroscopy on the surface of

bearing steel after polishing
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