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Abstract

presented in this paper. Capability of the laser system is 50 ] per pulse, LSP experiment under water confinement

The foundational study of laser shock processing (LLSP) for 1Cr11Ni2W2MoV martensite stainless steel is

regime perform at laser power density of 3.7~7.5 GW/cm?. Aluminum film is used as the absorption layer and
restriction layer, and uniform water flow. The laser beam is incidence by oblique way. Different samples are
shocked for the following study. The measurement for laser shocked zone include surface profile, micro-hardness
and residual stress, and the result confirm that laser power density has influence on the performance of laser shocked
zone. Comparing the fatigue result of three types sample, the sample with drilling after shock show the best fatigue
performance, because the intense compressive residual stress that around the surface of hole can restrain the

initiation of the fatigue crack and retard the propagation of fatigue crack. Laser shock processing is a available
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method for enhancing the high cycle fatigue of martensite stainless steel via this investigation.
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Table 1 Chemical ingredient of 1Cr11Ni2W2MoV

(mass fraction, %)

C Mn Si S p
0.10~0.16 <C0.6 0.6 <20. 025 <20. 03
Cr Ni w Mo \%

10.5~12.0 1.4~1.8 1.5~2.0 0.35~0.5 0.18~0.3
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Fig. 1 Laser shock beam with oblique angle
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Fig. 3 Profile of laser shock zone

(a) single shock zone; (b) overlap shock zone
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Fig. 4 Three-dimensional morphology and depth of

laser shock zone
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Table 2 Residual compressive stress at single shock zone

Power /(GW/cm?)

x direction /MPa vy direction /MPa

4.82 —253 —282
5. 40 —259 —345
5.70 —300 — 345
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Fig. 6 Residual stress measurement with

moire interferometry
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Table 3 Cycles of fatigue testing

A set 102438 103478 121865 149612
B set 92411 147659 149096 123273
C set 230235 327172 248259 237541
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Fig. 9 Fracture morphologies of C fatigue sample
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