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Improvement of Surface Hardness of 2205 Duplex Stainless Steel by Laser
Shock Peening and Observations of Surface Changes

H. T. Lim, H. M. Jeong, P. K. Kim and SungHo Jeong

School of Mechatronics, Gwangju Institute of Science and Technology

Abstract

This work reports the results for laser shock peening of duplex stainless steel (22% Chromium - 5%
Nickel) using a pulsed Nd:YAG laser (wavelength = 532nm, pulse width = 8ns). for the application to
high-capacity pumps for seawater desalination plants. By properly selecting the process parameters such as
laser intensity of IOGW/cmz, laser pulse density of 7Spulse/mm2, and 100um thick aluminum foil as an
absorbent coating layer, the surface hardness of duplex stainless steel could be enhanced by 26%, from
256HV to 323HV with little changes in surface morphology and roughness. The depth of laser shock
peened layer was measured to be around 2mm. The large enhancement of surface hardness is considered

to have high practical importance in minimizing abrasive and corrosive deterioration of pump parts.
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Fig. 1 Schematic diagram of the experimental setup of
laser shock peening.
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Fig. 3 Surface (a) morphology and (b) roughness of a
laser-shock-peened duplex stainless sample using
an organic black paint as the protective layer.
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Fig. 4 (a) Three dimensional surface profile and (b)

surface roughness of a laser-shock-peened duplex
stainless sample using Al foil as the protective

layer.
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Fig. 5 Effects of the protective coating layer on the
Vickers hardness.
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Fig. 7 Vickers hardness measured along the depth of

laser-shock-peened samples. The peened sample

was cut by half using electrodischarge machining

for measurements.

(a)

(®)

Fig. 8 Cross-sectional micrographs of (a) unpeened and
(b) peened duplex stainless steel samples.
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