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A Study on the Uniform Metal-Droplet Deposition Using Laser

S. B. Yoo, Y. W. Kim(Mech. Eng. Dept., CNU), Y.-S. Yang(Mech. Eng. Dept., CNU)

ABSTRACT

Uniform metal-droplet deposition using laser is analyzed. Using the variation principle and modeling the
semi-solid phase as a non-Netwonian slurry, this model can greatly save the computational expenses that conventional
numerical procedures have suffered from. The simulation results revealed that the developed model could reasonably
describe the collision behavior of molten metal with solid surface. Simulations were made with variation of the

falling distance and time.
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Fig. 1 Thermal history of solder droplet( 7, : initial
temperature  at impact, T, : melting
temperature, ¢ : time for liquid state, #, :

time for semi-solid state)
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Fig. 2 Geometry of the cylinder model
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Table 1 Material properties of metal-droplet

Surface . . . . Melting Dissipation | Contact
. Density Viscosity | Specific heat| Latent heat
tension (kem H|( eyl . N . 1y temperature factor angle
Kgm °s° JKe " K )|(JKe K
(NmY ” ( °0) ( Fo) (deg)
1.1 6,258 |6.0x 10 ¢ 753 2.47x 10° 1500 15 90
Table 2 Thermal properties of the substrates used in 45 e
the simulations
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Fig. 4 Droplet diameter vs. time

® 2 )% o183ty AAAE T 4oM S A
Abgct

DA A @8 272028 A (DS
& 0.6255 7N A Fol hE TFECh

2 M At 23 @ ©F o 83k
DE &0

o

k112

R}

17

A

ol

ol
o

2

4. E3 2 DF
$83% AAe 35 F AH 33077 9

~ 669 -



© = @ ]
; % -

Max. droplet diameter(mm’

-

L i L L ]

0 9 1 1 a0 2B W
Falling distance(nm}

Fig. 5 Prediction of analytical model for molten-metal
droplet on SUS304 surface
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