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Context & Goals:
Objective: Improving the gears life cycle
for naval and aeronautics industries

Application
on
maintenance
operations

Reduced
access area>

As the immobilisation of vehicles is an issue, dealing with the ageing of the gears, and
being able to realise maintenance on the vehicle itself is one of the main concern of this
project.

LSP
treatment

The treatment method needs to be applicable in production
and in maintenance
• Laser Shock Peening (LSP) is used as a mean to improve fatigue life by introducing
high level of residual stresses and improving the corrosion behaviour of treated
pieces.[1,2]

Getting
deeper
residual
stresses

Treatment of
complex
surfaces

• The transport of the beam by optical fiber is required to reach reduced access areas.

Laser Shock Peening process
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Figure taken from [2]

• The plasma produced on the surface by the impulsion produces a
pressure over 1 GPa during its release.
• This impulsion leads to the introduction of deep and high
compressive residual stress in the treated piece, compared to
conventional peening.

• Prevents the cracks on the surface.
• Using low energy and small spot size, it is possible to transport the
beam through optical fiber.

LSP treatment parameters
• l = 532 nm
• Spot size = 1 mm, (order of magnitude)
• Frequency : 2 Hz
• Pulse duration : 7 ns
• Overlapping : 80% - 85% (order of magnitude)
• Intensity : 12-16 GW/cm² (order of magnitude)

Residual Stress (Mpa)

All the LSP treatment were realised at the Héphaïstos facility at PIMM
Laboratory.

• Targets : 16NCD13 blocks (60x60x20 mm)
• Surface treated : 20x20 mm²

Residual stress profiles
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Results

Sample after LSP treatment
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• The highest compression is obtained for a 20 µm depth, with 2GPa.
• The higher the overlap is, the higher the compressive residual stress is.
• Residual stress can be observed over more than 1 mm below the surface.
• The Average Roughness is 1.4 µm on the treated specimen. This is 0.9 µm higher than before LSP.
• The surface ablation of 25 µm is a real issue for now, as it is radically changing the geometry of the specimen.
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