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Similarity Criterion of Laser-Assisted Pre-Stress Forming
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Abstract According to the physical model of laser-assisted pre-stress forming. a set of dimensionless quantities was
proposed and a similarity criterion was established with equation analysis and dimensional analysis. for the physical
quantities such as temperature field, forming efficiency, and elastic energy conversion. Two models with a model
ratio of 1 ¢ 3 under geometry and physical similarities were analyzed with finite element methods. The results show
that with the models satisfying similarity criterion. the output quantities are of physical similarity in correspondence
with the input quantities.
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Fig. 1 Schematie [or laser-assisted pre-stress lorming
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Table 1 Input parameters ol the models

Model No. L /m W /m & /m r/m r,/m wy /T pP /W V., (m/'s) T./C h/(W/(m*+K))
1 0. 100 0. 020 0. 002 0. 003 0. 005 0. 004 160 0.001 25 10
2 0. 300 0. 060 0. 006 0. 009 0.015 0.012 480 0, 0003 25 3.33
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Table 2 Qutput parameters of the models

Model No. w /m w /w E./] E,/] e/%

1 0.00144  0.36 0.188  0.088 16. 8
2 0.00432  0.36 5.085  2.385 46.9
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