






Problem 3.7
• Cooling capacity of the mold

A large cooling capacity means that heat is transported away quickly and the 
melt will solidify quickly. Results in low 𝐿𝑓 .

• Surface tension
High surface tension lowers the fluidity of the melt.

• Viscosity of the melt
Incresed viscosity means flow fluidity. Higher melt temperature lowers the 
viscosity.



Problem 3.7 (cont’d)
• Composition of the melt

Pure metals and eutectic alloys have low viscosity and therefore higher 𝐿𝑓.
Intermediate phases often have viscosity maxima due to strong interatomic
forces and thus a lower 𝐿𝑓.

Small additions of impurities widens the solidification interval which lowers 𝐿𝑓.



Problem 3.7 (cont’d)
Other factors?

• Solidification mode
At 50% solid fraction, dendrites stops 
the melt from moving forward due to 
networking dendrites. In pure metals
and eutectic alloy, the solidification
front is planar. It starts at the mold
wall and gradually progresses
inwards. At 50% solid fraction it does
not block the melt flow as the case in 
dendritic solidification. 
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Problem 3.7 (cont’d)
Other factors?

• Latent heat of fusion
Higher latent heat of fusion increases 𝐿𝑓.

• Thermal conductivity of melt
Lower thermal conductivity of melt reduces the rate heat is being carried away, 
increases 𝐿𝑓.

• Flow rate of the melt
Laminar flow gives greater fluidity length than turbulent flow. 




