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Study on microstructure and performances of 304 stainless steel

treaded by laser shock processing

Li Yuqin, Wang Xuede, Song Feilong, Chai Yan
(Science and Technology on Plasma Dynamics Lab, Air Force Engineering University, Xi’an 710038, China)

Abstract: In order to improve the wear performance of 304 stainless steel, a method of laser shock
processing (LSP) was put forward. The microstructure and performances of 304 stainless steel which are
treated with and without laser shock peening were examined by electron backscattering diffraction(EBSD),
microhardness and the ball milling experiment, the wear mechanism of 304 stainless steel produced by
laser shock peening was discussed. The result shows that the wear rate of samples is decreases and
microhardness is increased from 200 HV in primitive state to 260 HV which is treated by LSP. Under the
action of grain fragmentation, a large number of sub structure formation at surface and the martensitic
phase transformation, the microhardness and wear resistance of 304 stainless steel are improved.
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Tab.1 Chemical ingredient of 304 stainless steel

(mass fraction, %)

Element C Cr Ni Mn P S Si Fe
Concent 18%—  8.0%- )
—ration 0.08% 20%  105% 2.0% 0.045% 0.03% 1.0% Rest

1.2 EHHE
SCIG AR A E TR R 2E Ok wh i aE bk & bk

BOh BOGHE R 8.2, K58 20 ns, YEBE E 42 4 mm, #f
T ECN 3 K, B HER 66% , WY Z M ER T, K
RAFR)Z

T JHZE HAL 2 1 EBSD WLSCHE i 11 ok 1A 43
fii . B B 5236 /F TUKON2100B I {3 i B2 A | 3k 4T,
A 20 g, M 5 A s TME . BEH S 5 7E SI-
Tribometer B3 SC 3G AL HEAT, DL 304 A5 40 1) 2L A4
VE bR FE JEAT BE S S0 00 | B W) O 42 5 mm 1 A
TRERER , 06 4518 . T BE 48, X S Bl ALO,, £k 3 )%
100 mm/s , BE4 & YR 75 000 %%, #4 1500 ¢,

2 RWERSITIR

2.1 BIRXBRER

K10 304 A IO i RIS F B R K
AL DL ARA B A L BB 45 R 5.19x107% Ok
3 UE BRI LB 3R 259107 A1 HE A& 4b 3
B, O s B AL R LB ORI T4 50% , Tif
s P A A

6x107"

5x107°r
4x107°F
3x107°F
2x107°F
1x107°F
0

No LSP LSP

Wear rate/nm

P 1 304 ANE5 0 ok SR AL BT R Y HO RS 4 4
Fig.1 Specific wear rate of 304 stainless steel before and after

laser shock samples
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Fig.2 XRD photograph of 304 stainless steel treated before and
after LSP
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Fig.3 EBSD photographs of 304 stainless steel sample treated

before and after LSP
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