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Recrystallization Behavior of Al-Fe-Ni Alloy Fin Stock Manufactured by Twin-Roll
Continuous Casting
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Abstract: Factors controlling the recrystallization of a twin-roll continuous cast (CC) Al-Fe-Ni
alloy used in the fins of heat exchangers were investigated by analyzing the microstructure, grain
structure, texture, and electron backscattering patterns. CC Al-Fe-Ni alloy fin stocks have a high
specific strength, good thermal conductivity and good brazability in comparison with direct chill
(DC) cast materials. One of the reasons for good brazability is the formation of a coarse grain
structure after recrystallization during brazing process. Recrystallized grains larger than 1 mm are
formed in CC Al-Fe-Ni alloy, whereas the size of grains formed in DC cast Al-Fe-Ni alloy is less than
0.1 mm, so the recrystallization of CC Al-Fe-Ni alloy is less affected by particle stimulated nucle-
ation (PSN) than that of DC Al-Fe-Ni alloy. We found that nuclei of recrystallization seem to be
deformation band, share band and transition band without 2nd phase particles and initial grain
boundaries. The recrystallization of CC Al-Fe-Ni alloy through the intermediate annealing at
550°C and the cold-rolling to 50% reduction looks like continuous recrystallization.
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Table 1 Specimen composition (mass%).

Si Fe Ni Zn Zr Al
CC#t 0.5 1.6 1.1 0.5 0.05 | Bal.
MC #4 0.5 1.7 1.2 0.6 0.05 | Bal.
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Fig.1 Preparation process of specimens.
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Fig.2 SEM microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
transverse section.
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Fig.3 TEM microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
normal section.
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Fig.4 Optical microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
normal section.
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Fig.5 Microvickers hardness of Al-Fe-Ni alloy after cold-rolling (20% and 50%) and final heating up to 600°C.
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Fig.6 Optical micrographs of CC Al-Fe-Ni alloy as-rolled and heated at 400°C through intermediate annealing at 550°C in
normal section. Final cold reduction ratios are 20% and 50%.
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Fig.7 Optical micrographs of MC Al-Fe-Ni alloy as-rolled and heated at 400°C through intermediate annealing at 550°C in
normal section. Final cold reduction ratios are 20% and 50%.
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Fig.10 Backscattering electron micrograph of Al-Fe-
Ni alloy heated at 300°C through intermediate
annealing at 550°C and final cold reduction at 50%.
0.2
o1s | ® —A— CC (400T)
016 —|—CC (550C)
’ —/x—MC (400°C)
0.14 —{—MC (550C)
0.12
0.1
0.08
0.06
0.04
4
0.02

Diameter of particle (um)

Fig.9 Particle size distribution of Al-Fe-Ni alloy through intermediate annealing at 400°C and 550°C.
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Fig.11 {111} X-ray pole figures of CC Al-Fe-Ni alloy as-rolled and heated at 400°C. Intermediate annealing: 400°C and 550°C.

Final reduction ratio: 50% and 20%.
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Fig.12 {111} X-ray pole figures of Al-Fe-Ni alloy as-rolled and heated at 400°C. Intermediate annealing: 400°C and 550°C,

Final reduction ratio: 50% and 20%.
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