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In-situ studies of dendrite fragmentation in Al-Cu.
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Fragmentation during DS in Al-20%wtCu and Al-30%wtCu
DS parallel and anti parallel with g

Experiments

Experiment setup
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• E= 12-15 keV, ΔΕ/Ε ∼ 10−4

• Nominal resolutions:
Δr ~ 1.4 μm
∆t ~ 0.15 s

• Contrast from attenuation and refraction

• Flux at sample: ~5x1012 ph/(s•mm2)
(~ 106-1010 conventional sources)200μm
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Results
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Results Coarsening2
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Results Coarsening2
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Results Recalescence3
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Results Recalescence3

30%wtCu
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Alloy # fragm

 

seq

 

G || g # fragm

 

seq

 

G || -g

Al-20%wtCu 0 (4) 20 (22)

Al-30%wtCu 0 (3) 8 (17)

Total 0 (7) 28 (39)

Summary of the experiment

vl

vf ||g:  Solute boundary destabilization (Diepers & Steinbach)
Fragment transport deeper into the mush
No CET

vl

vf || -g:  Mush solute pileup with (dvtip/dt). 
Copious fragmentation by depletion of the intercolumnar

 

undercooling
CET may initiate

> %wtCu: More complete

 

mush undercooling

 

+ eutectic,
Less time for ripening, 
But more recalesence
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In 3D, vct

 

|| -g :

Depletion of solvent in the mush and ahead of the columnar front
Buoyant transport of Al to T > Tl (C0)
If fragmentation reinitiates: Alternating mesoscale segregation 

Cu

Al
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