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Experimental Research on the Thermo-physical Process
of Laser Non-melting Processing
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( Faculty of Mechanical Engineering and Automation, BUAA , Beijing 100083)

Janos Takacs Gyorgy Krallics Andras Szilagyi Tamas Markovits
(Paculty of Transportation Engineering , Budapest University of Technology and Economics, Hungary H-1502)

Abstract A new method of real-time measuring technology is presented to research on the thermo-physical process of
laser-material interaction during laser non-melting processing. The dynamic micro-deformation of the specimen was studied
using laser beam reflex amplifier system. The temperature distribution on the heat zone side was measured with the
thermovision Infrared System. The microstructure in the cross section of heated region center was analyzed. Experimental
results show that the final deformation is identified to be a result of thermal strain and phase transformation strain and at
the same time the temperature distribution on the heat zone side is revealed. The conclusion is helpful to application

research of laser non-melting processing further.
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Fig.1 The experiment scheme
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Fig.2 Conceptual diagram of amplifying

specimen deformation
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Fig.4 The variation of temperature distribution versus time in the thickness direction of heat zone side
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Fig.5 The variation of the highest temperature versus time in the thickness direction of heat zone side
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Fig.6 The dynamic micro-deformation process of the specimen
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Fig.7 Micrographes of the specimen after laser

irradiation
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