5

LASER TECHNOLOGY

2% FH3WY
2018 =5 H

Vol. 42 ,No. 3
May,2018

NEHS: 1001-3806(2018)03-0331-05
Fik 17 BE = 3o A~ 355§ 3R T 90 0L 72 3 2 Wi R 1R A 52

EHE HAF KRR
CRAFTHE Bl TREBE , K AF 130022)

FE: TR E S CRBOGIK P BE R XA IR R TR 80 W P 4544 A s i A , SR K 58 2 50fs (G KR
800nm 1 CANEIEHE ST 304 RNGEHR M, A R L T BB MITES, 0T TR R R R B L0 =AML, 455 %
W1, Bk ohBERLAE 0. 1mJ ~0. 3m] B , R IR B T TG ARAR 7 ] 09 2A K SRR I 80 5 Bk v RE £ AE 0. 4m) ~ 0. 7Tm] B, 38
TG 72 A2 AT TG AIR T 10 (4 ) B4 B SO s 3 ik o B B A 0. 8mJ ~ 1. OmJ B, 22 i HH B0 B 8 19 AT F 06 IR 4R Uy
7] AR R RUBE SR I M i L S0 SR T 4 o 5 HL ) 2 9 SR PE i 2 IR0 R Jia S AE AN B R T o 25 7T
RO S 55 T 55t

R WOREIAR ; B kg i ;304 NEEA 5 A A I ik

HESHKS: TC456.7 THRFRARAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2018. 03. 008

Study on influence of pulsed laser energy on microstructure of stainless steel

DONG Shengnan, LIU Shuangyu, LIU Fengde
(College of Mechanical and Electric Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to study effect of femtosecond laser pulse energy on the periodic structure of stainless steel surface, the
femtosecond laser with pulse width of 50fs and central wavelength of 800nm was used to radiate 304 stainless steel surfaces.
Scanning electron microscopy was used to observe the micromorphology and the generation mechanism of different kinds of ripples
was analyzed. The results show that with pulse energy from 0. 1m]J to 0. 3mJ, nanoscale periodic ripple perpendicular to the
direction of laser polarization is formed on the surface. With pulse energy from 0.4mJ to 0. 7mJ, there is a tendency to produce
periodic ripples parallel to the direction of laser polarization. With pulse energy from 0. 8mJ to 1. O0mJ, obvious micron-scale
periodic corrugation parallel to the polarization direction of laser appears on the surface, and the corrugation surface is covered

with short periodic corrugation perpendicular to its direction. The study lays the foundation for the subsequent preparation of

controllable micromorphology on the surface of stainless steel.
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Fig. 1 Schematic diagram of experimental device for micro-nano structure of

stainless steel surface induced by femtosecond laser
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Table 1  Main chemical composition ( mass fraction w) of 304 stainless steel

w(C) w(Si) w(Mn) w(P)
0.00048 0.004 0.0121 0.00031
w(S) w(Ni) w(Cr)
0.00002 0.0814 0.1822
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Fig.2  Micromorphology of stainless steel surface with pulse energy of
0.1mJ, 0.2mJ and 0.3m]
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Fig.3  Micromorphology of stainless steel surface with pulse energy of
0.4mJ ~0.7m]
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Fig.4  Micromorphology of stainless steel surface with pulse energy of

0.8mJ ~1.0mJ
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Fig.5 Energy density profile of femtosecond laser
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