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Fig. 1 Schematic view of direct rolling.
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Fig. 2 Determination of upper limit of roll speed
from thickness of solidified shell,
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Fig. 3 Calculated profile of solidified shell in
direct rolling of paraffin wax.

(a) v, =42 mm/s
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Fig. 4 Determination of lower limit of roll speed from
drawing limit of solidified shell into roll gap.

(a) v, = 5.6 mm/s {Crack)
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Fig. 5 Experimental equipment using paraffin wax
as model material. ‘

(©) v, =12.9 mm/s (Good)

Fig. 6 Strip obtained from model experilﬁent using paraffin wax,
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Table 1 Computational conditions used for
finite element sitnulation,

Paraffin SUS304

Roll diameter / mm 100 1200
Roall velocity v,/ mmes?! 4.2~129 |500~1500
Roll gap /mm 1~2 1~5
Height of molten pool /mm 45 385
Flow stress / MPa

Solid (0.99 < &) 358" | 10:%%

Mushy (0.8<E<0.99) 0.1:%% e

Liquid (E<0.8) 0.001¢ { 0.001¢
Thermal conductivity A/ Wem 1K1 0.234 32.5
Specific heat ¢/ Jekgleg-1 1670 630
Density p/kgem-3 900 7800
Latent heat La /kJ*kg'! 167.4 272
Liquidus temperature / C 68 1450
Solidus temperature / °C 66 1420
Pouring temperature /°C ‘ 73 1460
Temperature of roll / °C : 20 700
Temperature of air / °C 15 30
Heat transfer coefficient h/ Wem 2K

Material - roll 500 25000

Material - air 50 500
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Fig. 7 Relationship between roll speed and strip
thickness for paraffin wax.
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Fig. 8 Relationship between roll speed and strip
thickness for stainless steel,
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