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Abstract

Study and Optimization of Laser Welding Technology for Optical Components
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Gaussian heat as heat source model, and the nonlinear transient analysis, the weld temperature field distribution is
i
increase of laser beam radius

Is
quality. The depth and width of welding spot increase with the increase of laser output power and decrease with the
which verifies the applicability of the finite element model of optical components
welding processes

With the simplified finite element model of optical components established by the software ANSYS
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1

numerically simulated. The variation laws of welding spot size and depth with laser beam radii and output powers

—

The results show that the short-period pulse waveform can effectively improve the welding
And the numerical simulation result is basicall

consistent with the actual situation
=]

temperature field

i The study provideds an effective
experimental basis for the prediction and improvement of welding quality of optical components in different laser
laser technique; laser welding; optical component
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Table 1 Parameters of 304 austenitic stainless steel

T /C E /Pa Y /Pa G /Pa o /(g/m®) A/(Wem 2K ¢/(Jekg '=C ™)
20 1.93 10" 1.20 <10’ 1.93X10" 7924 16.3 502

500 1.50 X 10" 9.30 X 10" 1.50X 10" 7634 22.5 578

1000 7.00X10" 4.40 X 10" 7.00X 107 7434 28.5 664

1500 1.00X 10" 7.00 X107 1.00 10’ 7108 33.5 770

2100 1.00 X 10® 7.00X10° 1.00 X107 6798 33.5 770

T: temperature; E ¢ elasticity modulus; Y ¢ yield strength; G : shear modulus; p ¢ density; A ¢ heat transfer coefficient;

c tspecific heat capacity
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Fig. 1 Simplified model of optical components Fig. 2 Discrete structure mesh map
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Fig. 3 Waveform of laser welding machine
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Fig. 4 Comparison of laser welding effects (a) before and (b) after designing pulse waveform
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Table 2 Depth and width of molten pool under different output powers

Laser power /W Pool width /mm Pool depth /mm Maximum temperature /°C
100 0.43 0.31 1480
120 0.59 0.47 2132
140 0.72 0.58 2443
160 0.88 0.72 2771
180 1.12 0.87 2924
200 1.53 Breakdown 3021
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Table 3 Pool parameters under different spot radii

Spot radius /mm Pool width /mm Pool depth /mm
0.15 0.78 0.64
0.17 0.52 0.48
0.19 0.43 0.38
0.21 0.35 0.17
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Fig. 5 Temperature distribution of optical component pool
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Fig. 6 Comparison of (a) simulated and (b) actual welding effects
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