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Fig. 1  Model of semi-infinite body subjected to

laser heat source in its left side
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Fig. 2 Temperature distributions at 1, 3, 6, 9
second under 1™ type of laser heat source in

the first example
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Fig. 3 Temperature distributions at 1, 3, 6, 9
second under 2™ type of laser heat source

in the first example
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Fig. 8 Temperature distributions at 1, 3, 6, 9
second under 2™ type of laser heat source in

the second example
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the second example
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Applications of time-discontinuous Galerkin FEM to laser heating process

WU Zhi-gang', GUO Pan’, WU Wen-hua"*

( 1.School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China )

Abstract: The numerical simulations of non-Fourier heat conduction in the semi-infinite body and
thin film subjected to various laser heat sources were conducted by using time-discontinuous Galerkin
finite element method (FEM). The main feature of this method is that cubic Hermite interpolation
and linear interpolation for both temperature and its time-derivative are adopted in the time domain,
respectively. The simulated results of heat conduction in semi-infinite body problem are well
consistent with analytical results. The simulated results indicate that time-discontinuous Galerkin
FEM demonstrates the good performance in high frequency laser action problem, in eliminating

spurious numerical oscillations and in providing more applications in industrial engineering.

Key words: non-Fourier heat conduction; time-discontinuous Galerkin finite element method; laser

heat source; numerical simulation; thin film



