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Dynamic response of surface micro-features sulijdcta laser
shock wave planishing technique

Fengze Dai [J Jie Geng, Xudong Ren[1] Jinzhong L u, Shu Huang
School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, PR China

Abstract
A periodic micro-groove was fabricated on the stefaf LY2 aluminum samples

using a picosecond laser system, and then the sana@re subjected to a laser shock

wave planishing (LSWP) treatment. The deformatibrmecro-features was evaluated
using a non-contact 3D profilometer. The experiraenésults show that LSWP can
effectively lower the height of the micro-featuredn axisymmetric 2D model was
constructed to simulate the dynamic response ofrticeo-features at a strain rate of10
s'. The profile of micro-features predicted from thgite element modeling matches
quite well with the experimental results. The siatetl dynamic deformation of micro-
features clearly reveals the plastic flow behavadrthe surface materials after the LSWP
treatment and provides useful optimized LSWP patarado control the roughness and
profile accuracy of the treated surface.
Keywords: Surface roughness; Finite element modeling; Lalseclswave; Plastic flow;
Micro-features; Aluminum alloy
1. Introduction

Surface roughness plays a highly important roleghi@ fatigue and aerodynamic

performance of aero-engine blades [1,2]su#bsequent polishing process for blades is
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