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Nucleation rate of recrystallized grains 

• Nucleation rate, dNrx/dt (Number density of new grains per second):

- number density of possible nucleation sites [m-3]

- nucleation site saturation factor [-]
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𝑑𝑅 𝑋𝐶
𝑑𝑡

- „critical size subgrain rate“ [s-1]
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Number density of potential nucleation sites for 
recrystallized grains

- available grain boundary area density [m-1]

- critical nucleus area [m2]

- deformation correction function

- deformed grain diameter [m]

- recrystalized grain diameter [m]
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3 𝜀𝑖 - aspect ratio in direction i [-]
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Nucleation site saturation factor

- deformed grain diameter [m]

- recrystalized grain diameter [m]

𝑑𝑁𝑟𝑥
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Critical size subgrain rate (1)

• Subgrain sizes: Rayleigh distribution

𝑑𝑁𝑟𝑥
𝑑𝑡
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𝜋

4
𝑋2

- Normalized subgrain size [-] 

- Most frequent subgrain size (distribution model) [-]

- Probability density function [-]

- Cumulative distribution function [-]

𝑋

𝜎

𝑓 𝑋
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Critical size subgrain rate (2)

• Subgrain sizes over a critical size → recrystalized grains

• Critical size subgrain rate

𝑑𝑁𝑟𝑥
𝑑𝑡
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𝑑𝑅 𝑋𝐶
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R 𝑋𝑐 = 1 − 𝐹 𝑋𝑐 = 𝑒𝑥𝑝 −
𝜋

4
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𝑑R 𝑋𝑐
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𝜋

2
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𝜋

4
𝑋𝑐
2
𝑑𝑋𝑐
𝑑𝑡

𝑋𝑐

t

R





- Critical subgrain size (normalized) [-]

- Fraction of subgrains over the critical size [-]

𝑋𝑐

𝑅 𝑋𝐶

𝑅 𝑋𝐶
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Critical size subgrain rate (3)
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𝑋𝐶 =
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𝛿𝑚

𝑑𝑋𝑐
𝑑𝑡

=
1

𝛿𝑚
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− 𝛿𝑐
𝑑𝛿𝑚
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𝑑𝑡

𝛿𝑚,
𝑑𝛿𝑚
𝑑𝑡

→    from subgrain evolution model

𝑑𝜌

𝑑𝑡
→    from dislocation density evolution model

- grain boundary energy [Jm-2]

- shear modulus [Pa]

𝛾

𝜇

- Burgers vector [m]

- dislocation density [m-2]

𝑏

𝜌

- mean subgrain diameter [m]

- critical subgrain diameter [m]𝛿𝑐

𝛿𝑚
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