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Abstract In order to study the dynamic strain on 2024 aluminum alloy surface induced by a pulsed laser shock wave,
the pulsed laser is used to impact on a 2024 aluminum alloy sample, and the dynamic strain on the 2024 aluminum
alloy surface which is under the effect of the pulsed laser shock is measured by a polyoing lidene fluoride (PVDF)
piezoelectric sensor. A dynamic strain model of 2024 aluminum alloy surface loaded by the pulsed laser shock wave is
established and verified by experimental data. The results show that the laser shock wave and surface wave can't
couple by adjusting the parameters of laser pulse. The relationship curve of the dynamic stress-strain of 2024
aluminum alloy under high strain rate of pulsed laser shock wave is similar to the static stress-strain relationship curve
of 2024 aluminum alloy under static tensile condition. The experimental results are consistent with the dynamic strain
model of 2024 aluminum alloy surface loaded by the pulsed laser shock wave.
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Fig. 1 Detection schematic of laser impact surface

of the sample dynamic strain
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Fig. 2 Dynamic strain of material at the laser power density of 12. 7 GW/cm®
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Fig. 3 Dynamic strain of material at the laser power density of 3.2 GW/cm®
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Fig. 4 Dynamic strain of material at the laser power density of 1.4 GW/cm?®
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Fig. 5 Dynamic strain of material at the laser power density of 12. 7 GW/cm?®

zoom trigger time:2013/04/20 23:29:11.88 number of data:250001
groupl

sampling unterval:400.00 fs

2.5000—— 3 :

b [10.00 ns /div]

AP RS P DTE DETDUE PP DD NP PP P DU

TN R B B L LT L PR ) FXCTTETTN PIPPRREPYS PP PRE

1ICH2 Foovie e N S
[V] ........ e il o e |

~1.5000! i
No0.0000 -42.5920 n [s] 57.4080 n

B 6 3.2 GW/cm® 9SO Bk AR BE R4 03025 1 s
Fig. 6 Dynamic strain of material at the laser power density of 3.2 GW/cm®
2 12.7 GW/cem® BG83 R Y 35 25 0 AR 45 88 0 1 o A

Table 2 Voltage value of each inflection point of dynamic strain of material at the laser power density of 12,7 GW/cm?®
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