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ABSTRACT: The temperature-assisted laser shock technology developed from the laser shock technology is a high-energy
processing and surface treatment technology, which combines thermal mechanical coupling effects. Based on the introduction of
working principle and features of the temperature-assisted laser shock technology, the pressure model and time-space distribu-
tion characters of laser shock wave and constitutive model of materials under tepidity and high strain rate were analyzed. Two
techniques utilizing the temperature-assisted laser shock effects: temperature-assisted micro scale laser shock forming and warm

laser peening were mainly introduced. The temperature-assisted micro scale laser shock forming technique was a novel mi-
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cro-processing technique of high energy rate. Under warm conditions, it could make micro structure of metal foil sheet plas-

tic-formed by means of shock-wave pressure induced by the pulse laser and remarkably improve plastic deformation uniformity

of micro deep-drawn parts. The forming height was further improved compared with that at room temperature. As a new surface

treatment technology for the materials, the warm laser peening technology combining the advantages of thermal mechanical

coupling effect in stress strengthening and structure strengthening could obtain the residual compressive stress distribution more

stable than that of laser shock processing technology obtained at room temperature. In such case, the thermal corrosion resis-

tance and fatigue properties of materials could be also improved effectively. After summarizing the research status about the

temperature-assisted micro scale laser shock forming technology and the warm laser peening technology, the problems existing

in current research of the temperature-assisted laser shock processing are pointed out. Finally, expectations of future studies on

the technology are brought forward.

KEY WORDS: laser technology; laser shock; thermal mechanical coupling; micro scale laser shock forming; warm laser peening
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scale laser shock forming
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