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Study on laser shock strengthening of carbon steel

Ren Naifei, Gao Zhuanyu
( Jiangsu University of Science and Technology, Zhenjiang , 212013)

Abstract: High-pow er density(G W/ sz) short pulse( ns) laser was used for laser shock processing
(LSP) 45 carbon steel. The effect of LSP on the microstructure and structural changes of 45 carbon steel
was studied. The fatigue fracture shapes of unshocked section and shocked section of the sample were
examined with the scanning electron microscope( SEM) . The experimental results show that laser shock
processing can make the fatigue crack of 45 carbon steel not easy to initiate and propagate. The fatigue
life of 45 carbon steel was significantly inf@(jd.
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Table 1 Chemical composition and mechanical properties of 45 carbon steel
element C Si Mn p S Cr Ni
amount(wt. %)  0.42~ 0.5 0.17~ 0.37 0.5~ 0.8 <0. 035 <0. 035 <0.25 <0.25
mechanical oy o 6 y ay HBS
properties 720MPa 520MPa 17% 40% 500kJ/ m? 241~ 285
heat treatment hardening and tempering
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Table 2 Laser shock processing parameters of 45 carbon steel specimens
specimen  en ergy coating thickness duration facula dameter power density peak pressure
No. ) (Hm) (ns) (mm) (GW/em?) (GPa)
. 44 65 50 7 2.29 3.41
134 55 50 8 5.33 6.02
5 67 65 50 8 2.67 3.72
89 50 @ 8 3.54 4.58
5 70 85 8 2.79 3.90
45 65 50 8 1.79 2.91
71 65 50 8 2.83 3.94
78. 4 80 50 8 3.12 4.21
5 74 70 50 8 2.95 4.05
42 75 50 8 1. 67 2.77
101 55 50 8 4.02 4.98
43 75 50 8 1.71 2.83
1.3
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Table 3 T he results of fatigue experiment of 45 carbon steel
specimen  load, load,;, stress ratio frequency unshock ed specim en shocked specimen increase
No. (kN) (kN) (R) (Hz) (cycles) (cycles) (%)
1 16 1.6 0.1 15 52500 110000 110
2 16 1.6 0.1 15 61600 77000 25
3 16 1.6 0.1 15 49800 104600 110
4 16 1.6 0.1 15 54000 61400 14
5 16 1.6 0.1 15 90000 99700 11
6 16 1.6 0.1 15 187400 359400 92
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Fig. 1 T he shape of fatigue section of 45 carbon steel specimen
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a—unshocked specimen b—lasershocked specimen
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Status and prospect of laser cleaning procedure

Wang Zemin, Zeng Xiaoyan, Huang Weiling
(School of Materia Science and Engineering, HUST, W uhan, 430074)
(State Engineering Research Center for Laser Processing, HUST, Wuhan, 430074)

Abstract: This paper presents a review of t he mechanism, procedure characteristics and the status of
laser cleaning procedure, as well as the prospect of laser cleaning applications. It was pointed out that the
laser cleaning technology has many advantages, comparing to the liquid cleaning and the ultrasonic clear-
ing, such as dry cleaning, no damage of the cleaned surface, low cast etc. So the laser cleaning can be used
many fields or some specialized fields.
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