
H6_Derive lamellar spacing (λ) using Zener and Hillert equation 

• Inter‐lamellar spacing 𝛌

For an inter-lamellar spacing, λ, there is a total of 2/λ of α  and
β interfaces. And the energy the gibb’s fress energy change
associated with the solidification for an inter-lamerllar spacing, λ,
is

∆𝐆 𝛌 ∆𝐆 ∞
𝟐𝜸𝜶𝜷𝑽𝒎

𝝀

Where ∆G ∞ is the free energy decrease for very large value of λ.
And ∆G ∞ is given approximately by 

∆𝐆 ∞  𝜟𝑯 ·
∆𝑻𝟎
𝑻𝑬

So the minimum possible spacing λ∗ is 

𝝀∗ 𝟐𝜸𝜶𝜷𝑽𝒎𝑻𝑬

∆𝑯 · ∆𝑻𝑬

• Eutectic growth rate 𝒗

The velocity of eutectic growth is proportional to diffusivity and
composition differences. And diffusion is inversely proportional to λ.
So the velocity can be written by

𝒗 𝒌𝟏𝑫
𝜟𝑿
𝝀

𝛥𝑋 will itself depend on 𝜆 for when 𝜆 𝜆∗, 𝛥𝑋=0, and the value is
getting larger as 𝜆 is increased. Moreover the initial value of 𝛥𝑋 is
proportional to 𝛥𝑇 . So 𝛥𝑋 and v can be written by
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∗
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With this relationship, we can know v having maximum value at 𝝀
𝟐𝝀∗.

In conclusion, λ with maximum growth rate at a fixed ΔT is

𝝀∗ 𝟒𝝈𝜶/𝑭𝒆𝟑𝑪 𝑻𝑬

∆𝑯𝑽 · ∆𝑻
𝜎 / = Interfacial energy per unit area of 𝛼/𝐹𝑒 𝐶 boundary

𝑇 = The equilibrium temperature (Ae )
∆𝐻 = The change in enthalpy per unit volume

∆𝑇 = The undercooling below Ae
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