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(b) Laser peening without coating

Fig. 1 Laser peening process with coating (a) and without coating

(b).
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Table 1 Laser peening processes in the USA, France and Japan

with coating without coating
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Pulse duration <100 ns <10 ns
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Fig. 2 Laser peening with water-penetrable green laser.
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Fig. 3 Laser peening effect on residual stress depth profile of
SUS304%.
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Fig. 4 Laser peening effect on fatigue strength of SUS316L7.

(a) Reference (unpeened)

(b) Laser-peened

Fig. 5 Stress corrosion cracking test results on sensitized SUS3044).
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Fig. 7 Experimental scheme of constant penetration depth method.

Fig. 8 Nondestructive measurement of residual stress depth profile
at elevated temperature by constant penetration depth
method.
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Fig. 9 Residual stress depth profile of laser-peened SUS304 before,
during and after thermal loading!®.
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Fig. 10 Shape and dimensions of AC4CH fatigue samples.
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Fig. 11 Sample preparation for imaging of fatigue cracks.



PEY VX T L—HE-ZFRELIMHOEI X ILF —EK(C £ 5 IFIRT

$7mm
Cutting
L. out " Cutting
L I 1 — away
Crack
Drill hole

Fig. 12 Cutting out of samples for imaging experiment.
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Fig. 13 Experimental setup of uCT for fatigue crack imaging.
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Fig. 14 3D image of fatigue crack in AC4CH samples??.
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Fig. 15 Crack image in reference (unpeened) sample viewed from
various directions.
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Fig. 16 Crack propagation in an AC4CH sample observed by
/ACT23>.
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Nondestructive evaluation of laser-peened materials
by high-energy synchrotron radiation
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Abstract The authors have studied residual stress depth profile nondestructively by precisely controlling
the penetration depth of high-energy synchrotron radiation in austenitic stainless steel SUS304. In-situ meas-
urement of the profile was performed with this method in elevated temperatures. The profile was quite stable
and remained fully compressive during and after the thermal loading up to 673 K. Fatigue crack propagating
behavior in cast aluminum alloy AC4CH was nondestructively observed by tomographic imaging with phase
contrast effect. The retardation of the fatigue crack propagation was confirmed in the laser-peened material.

278 © K5t Sept. 2008 Vol.21 No.5



