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ZST 
(1495 °C)  

,  = 0 
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,  = 0 

,  = -0.6 m 

,  = -1.0 m 

s ,, �[MPa] 
s ,, �[Pa] 
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Maximum pressure 
under rolls 

Tensile state in surface 
between rolls 

Tensile state near 
solidification front in 
front of rolls 

Solid shell 

Mushy zone 

Liquid pool 

Pressure [Pa] 
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