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Thermal effect of CO, laser on glass tubes

YANG Fayu'?, SHI Jinfang"?, QIU Rong’, HU Yangyang"?, GUO Decheng’, YANG Sen'”
(1. Key Laboratory of Testing Technology for Manufacturing Process (Ministry of Education), School of
Manufacturing Science and Engineering, Southwest University of Science and Technology,
Mianyang 621010, China; 2. Joint Laboratory for Extreme Conditions Matter Properties,
Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In the process of laser heat fusion sealing of a single glass tube, the quality of processing is
inextricably linked to the temperature distribution inside the tube. Under the consideration of surface heat
radiation, internal heat conduction of material and air heat convection, the finite element simulation software,
which called COMSOL Multiphysics was adopted to carry out simulation of the temperature field of high
borosilicate glass tube under the action of CO, laser, the change rule of the temperature field distribution with
time was analyzed, and the effects of laser power, laser spot radius and rotation speed on the temperature
distribution of the glass tube were compared. Simulation results show that the higher the laser power, the
smaller the spot radius, the lower the rotational speed of the glass tube, and the higher the temperature of the
glass tube. According to the simulation results, the process requirements of laser processing of high
borosilicate glass tube can be achieved by selecting suitable processing parameters. This study provides an
important theoretical basis for the selection of process parameters of subsequent glass tube laser hot fusion
sealing.

Key words: laser processing technology; CO, laser; temperature field; COMSOL Multiphysics; high

borosilicate glass tube
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Table 2 Main physical parameters of high borosilicate glass

Young's modulus Constant pressure heat capacity/ Poisson Linear expansivity/ Density/ Heat transfer rate/
/Gpa (Jkg"K™) ratio (1/°C) (grem™) (Wm"K")
64 1 0.22 4% 2.23 1.2

Define material physical parameters
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Fig.2 Flow chart of simulation calculation method
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