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Effects of High—energy Shot Peening on Characters of Normal —temperature Black
Conversion Film of 15CrMo Low-alloy Carbon Steel

WU Hui-shu, JIE Xiao—hua, ZHANG Liu-yan, YU Hai-bin
(School of Materials and Energy, Guangdong University of Technology, Guang Zhou 510006)

Abstract: A severely deformed layer with refined grains was fabricated on 15CrMo low—alloy carbon steel by high— energy
shot peening. A conversion film was prepared on the surface of 15CrMo steel before and after peening by normal tempera-
ture blackening. The morphology and composition of the film was analyzed by scanning electron microscopy (SEM) and
energy dispersive spectroscopy (EDS), and their corrosion properties were studied using immersion, potentiodynamic po-
larization and electrochemical impedance spectroscopy methods in a 3. 5% NaCl solution. Results show that after high—
energy shot peeing, the microstructures of the deformed layer in 15CrMo steel are remarkably refined and well homoge-
nized. The high—energy shot peening can promote the formation of a denser and finer conversion film. Compared with
that of the conversion film on the untreated steel, the corrosion resistance of the conversion film on the 15CrMo steel is
enhanced by high—energy shot peening of the steel, as the free corrosion potential is improved by 90 mV, the free corro-
sion current density is reduced by 60% , and the time of tolerance to salt water submersion is increased.
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Fig. 1 Microstructures of the 15CrMo steel before and

after high—energy shot peening
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Fig. 2 XRD patterns for the 15CrMo steel before and

after high—energy shot peening
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(a) Film sample on unpeened steel
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(b) Film sample on peenning steel
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Fig. 3 Morphologies of the conversion film sampleson the surface of the unpeened and peening 15CrMo steels
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(b) EDS of the film on the peening sample
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(d) Energy analysis of the position in (c)
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Fig. 4 Energy spectra analysis of the conversion filmsamples on the surface of the unpeened and peening 15CrMo

steels
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Table 1 Anti—corrosion time of the conversion film sam-
pleson the surface of the unpeened and peening 15CrMo

steelsimmersed in the salt solution (h)
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Fig. 5 Polarization curves of the conversion filmsamples
on the surface of the unpeened and peening 15CrMo

steels immersed in the salt solution
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Table 2 Corrosion potential and current density of the
conversion film sampleson the surface of the unpeened and

peening 15CrMo steels in 3. 5% NaCl solution
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Fig. 6 EIS plots of the conversion film samples on the

surface of the unpeened and peening 15CrMo steels in

3.5% NaCl solution
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