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Study on Shock Wave Phenomena by Laser Peening in Water
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Laser shock processing of material confined in water was developed for improving the residual surface stress of metal
components. The process changes the stress field from tensile to compressive by means of impulsive pressure, which is
produced by lascr ablation on a metal surface. In the process, shock waves are generated not only in liquid medium but also
in solid medium. In the present study, the shock waves in liquid medium (water) are visualized by using shadowgraph
technique, and shock speeds in water and in solid medium (SUS304, thickness:10mm) are discussed.
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TOIIERFI REANELEEIN TN A, Laser system Nd:YAG-laser
FIC, AR TH LV — = T EAKPTIT, Wavelength 532nm
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Spot size ¢ lmm
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Fig.2 Typical sequential shadowgraphs of shock
wave in water (Frame interval = 24 s,
Exposure time = 20ns).
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Fig.3 Illustration of propagating of shock wave.
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Fig.4 Relation between propagating distance
of each shock wave and time.

Table.2 Shock speed in water (m/s).
F:Front surface, R:Rear surface
Front F1 F2 F3 | F4 F5 Fe

surface | 1466 | 1458 | 1431 | 1423 | 1452 | 1493
Rear R1 R2 R3 R4 R5

surface | 1472 | 1487 | 1325 | — | 1525
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