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Analysis of Temperature Distribution and Residual Stress
in Deposition Process of Metal Droplet by Using Laser Beam

Jin Oh Yun", Young Soo Yang®

ABSTRACT

The temperature distribution of the deposited droplet was predicted by using the finite element analysis and it was
assumed that the droplet was axisymmetrical model. The analysis of residual stress was performed with the temperature
data, which is obtained from the result. Axisymmetric droplet is deposited three times to consider the actual
phenomenon of droplet deposition. The analysis of the temperature distribution is respectively performed whenever the
axisymmetric droplet is laminated and the residual stresses of the laminated axisymmetric droplet are calculated with the
value of the temperature distribution.
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Fig. 1 A set of SFF system by using laser beam
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Fig. 4 Thermal Boundary conditions . o
Fig. 6 Temperature distribution of droplet

Fig. 5 Finite element mesh generation
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(c) radial stress (substrate temperature : 200 °C)

Fig. 7 Residual stress distribution of single droplet
(kgf/mm?)
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(a) 1 st deposition

(b) 2 nd deposition

(c) 3 th deposition

Fig. 8 Multi droplet deposition process

(a) temperature distribution of 1 st deposition
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(c) temperature distribution of 3 th deposition

Fig. 10 temperature distribution of multi droplet
(substrate temperature : 100 °C)

(c) temperature distribution of 3 th deposition

Fig. 9 Temperature distribution of multi droplet

. 0,
(substrate temperature : 20 °C) (a) temperature distribution of 1 st deposition
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(a) temperature distribution of 1 st deposition

(c) temperature distribution of 3 th deposition

(b) temperature distribution of 2 nd deposition

Fig. 11 Temperature distribution of muiti droplet
(substrate temperature : 200 °C)
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(b) radial stress (substrate temperature : 100 °C)

(c) radial stress (substrate temperature : 200 °C)

Fig. 12 Residual stress distribution of multi droplet
(kgf/mm?)
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