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A Numerical Study of the Melt Puddle Formatlon in the Planar
- Flow Casting ‘
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Abstract

In the planar flow casting(PFC) process, the conditions of - the melt puddle between nozzle and
rotatlng wheel affect significantly. the quality and dimensional umfomnty of the downstream ribbon. For
stable puddle formation, the nozzle is placed very close to the quenchmg wheel, so the surface-tension

and wall-adhesion forces have an important effect upon the fluid flow. In'this study the planar flow
casting process has 'been modeled using the VOF method for free surface ‘tracking. The' transient puddle .
formation from the present analysis- shows good agreements with the previous experimental results. -

Furthermore, the variation of melt temperature and the corresponding cooling rate of the - melt have
~ 'been examined. The present results also show how the melt puddle Gan be formed on the rotatlng
substrate how the melt flows within the puddle, and how the changes of the process Varlables affect
the puddle formation and its corresponding fluid flow and heat transfer behaV10r P
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Table 1 Material physical properties of Al-4%Cu

Alloym
Density 2.7g/cm?
- Kinematic viscosity 0.0126 cm?/s
Surface tension 100 dyne/cm

1.2x10" erg/g K
1.0%10" erg/s-cm* K
923K

853K

3.95%10% erg/g

Specific heat
. Thermal conductivity
"Liquidus temperature
" Solidus temperature
Latent heat
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(a) Coarse mesh(10) in y-direction
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(b) Fine mesh(20) in y-direction
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(¢) Nozzle boundary location

Fig. 3 Illustration of the grid system and the
" nozzle boundary location.
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Table 2 Geometric and process variables for the

reference condition”

Nozzle-substrate gap 0.07 cm
Nozzle slit width 0.06 cm
Wheel speed 1400 cm/s
Injection velocity 80 cm/s
Pouring temperature 1400 K
Wheel temperature 300 K

Heat transfer
coefficient to wheel

5.0x10% erg/s-cm* K
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(a) coarse mesh

U (b) fine mesh

Fig. 4 Simulated results (1) 0.35 msec, (2) 1.05 msec, (3) 3.15 msec, (4)
6.25 msec of the puddle formation for the reference condition

Fig.. 5 Upstream meniscus shape for various
contact angles
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