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Abstract The dynamic micro-deformation of the specimen under laser point source is numerically simulated by
MSC. Marc software and measured using laser beam reflex amplifier system. Experimental result and simulation
result show that the common action of thermal stress and phase transformation stress makes the specimen
deformation. The final deformation direction of the specimen depends on the result of the co-operation of the thermal
strain and the phase transformation strain, backwards or towards the laser beam. Compared the experimental with
the simulation result, the largest deformation is almost the same and the deformation process is a little different.
Considering that there is a kind of un-convention temperature distribution in the limit thickness specimen under laser
irradiation, the temperature of inner material is higher than that of the boundary. Wave theory is suggested to
modify classical heat transfer model so that simulation precision is improved. The conclusion lays the foundation for
further research on mechanism and the process of laser bending.
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Fig.1 Experimental setup
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Fig. 2 Conceptual diagram of amplifying

specimen deformation
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Fig. 3 Variation of thermal and mechanical properties of

material versus temperature
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Fig. 5 Distribution levels of the thermal source

energy flux density
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Table 1 Total heat exchange coefficient f

Temperature g gl gl

/C JWe oK)~ /[We (2o K)71] /[We (m? e K)71]

20 6 480~600 90000

300 50 4000~5000 59000

600 120 9600~12000 51000

750 180 14400~18000 49000

900 200 16000~20000 47500

1200 250 20000~25000 42000

1500 378 30240~37800 32500
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Fig. 6 Variation of the dynamic micro-deformation

versus time during heating-cooling circulating process
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