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Velocity measurement of back-free the surface of target after laser

shock peening using all-fiber photonic Doppler velocimetry
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Abstract: An all-fiber photonic Doppler velocimetry(PDV) system was assembled by using the optical fiber
components available in the telecommunication industry. Using the PDV system, the velocity of back-free
surface of target after laser shock peening (LSP) was measured. A new data processing method about PDV,
called the differential method, was proposed. Compared with the traditional fringe method, it was proved
that the differential method could improve measurement accuracy and extend measurement range using the
same hardwares. The experimental data in LSP was processed using the differential method, and
measurements of instantaneous velocity of back-free surface in the initial motion stage were performed. So
the differential method is particularly suitable for the data processing about the transient acceleration process
of shock waves and detonation waves.
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