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ABSTRACT

In recent years, the optical fiber laser has been widely used in industrial fields due to its excellent economical
efficiency and its suitability for industrial applications. This usage has increased even further since the KW class
Laser was developed. In this paper, structural analysis and heat transfer analysis of a 500W class optical fiber
laser end cap module was performed. The stability of end cap housing with the efficient heat dissipation
structure of a 500W-class end cap was evaluated. This research determined the optimal design that should be
applied to the design and evaluation of future KW class laser output modules.

Key Words : Optical Fiber Laser(&4f 20|X), High Power Laser(11Z2{ &{0[X{), End Cap(N=Z),
Structural Analysis(7Z 5i4d), Heat Transfer Analysis(Z%™ 25l41)
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Fig. 2 End cap housing 3D modeling
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Fig. 3 Boundary condition of structural analysis

Table 1 Materials properties

Density (kg/m?*) 2770

Tensile yield strength (MPa) 280

Compressive yield strength (MPa) 280
Tensile ultimate strength (M Pa) 310 (¢©)150N
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Table 2 Result of structural analysis

Force(N) Deformation(mm)
50 0.0035561
100 0.0071121
150 0.010668
200 0.014225
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200N2] ForceZgs w] =E |4 ZAd oA A3
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Heating Part

Fig. 5 Heating part of end cap housing

(b) 1W

(d 5W
Fig. 6 Heat transfer analysis of end cap housing

Table 3 Result of heat transfer analysis of end cap
housing

Heat input(W) Heat transfer(C)
0.5 Max. 42 / Min. 36
1 Max. 59 / Min. 49
3 Max. 118 / Min. 93
5 Max. 171 / Min. 133
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