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Collision Behavior of Molten Metal Droplet by Laser Beam
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Abstract

A molten metal droplets are deposited onto solid substrate for solid
freeform fabrication. Collision dynamic and substrate heat transfer
associated with solidification determine the final shape of molten metal
droplets. In this study, the experimental model, based on the variational
condition with substrate temperature and falling height, was produced
reliable optimal data of droplet pattern.
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Table. 1 Material Properties of Metal-

droplet
Surface
i (Nm™Y) 1.2
tension
Density (Kem™) 6,25
Viscosity (Kem's™) | 5.2x107
Specific
be (JKg™'K™Y) | 753
heat
Latent heat (Jkg ' kK°!) | 2.47x10°
Melting
( °C ) 1500
temperature
Dissipation
P ( Fy ) |15
factor
Contact
( deg. ) 920
angle

Table. 2 Thermal properties of

the substrate

Material SUS304
Density (Kgm™®) 7,900
Specific
P (7Eg™'K7Y) | 477
heat
Thermal

.. m LK) 15
conductivity
Effusivity  ( kg/K/s?) 7518
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Photo. 1 Experimental device of droplet

impact behavior
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Photo. 2 Photography of droplet behavior
falling height 140 mm for on
substrate plate of 25T
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Photo. 4 Photography of droplet behavior
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Fig. 1 Droplet diameter according to
falling height and time on substrate
plate of 25T
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Fig. 2 Droplet diameter according to
falling height and time on substrate
plate of 100TC

Droplet crameter, mim.

Fig. 3 Droplet diameter according to
falling height and time on substrate
plate of 200TC
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Fig. 4 Droplet diameter according to
substrate temperature variation at
the falling height of 20 mm
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