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Fabrication of electrodeposited bulk nanocrystalline Al alloys with high
strength and ductility without working and heat treatment process

Takigawa, Yorinobu
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Fabrication of electrodeposited bulk nanocrystalline Al alloys with high
strength and ductility from a dimethylsulfone bath was conducted. At first, we developed fabrication
rocess decreasing sulfur and chlorine contents which are the embrittle elements in Al. Next, we

chose Cu, Fe, Mn and Zr for grain refinement and solid solution strengthening of Al form first
principles calculations. We successfully fabricated bulk Al-Cu, Al-Mn and Al-Zr alloys. As the
results of tensile tests, an Al-Zr alloy exhibited tensile strength of 156 MPa and tensile ductility
of 20%, which is comparable to the balance of strength and ductility in commercial
non-heat-treatable aluminum alloys.
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Fig.1 Tensile nomina stress-stain curve of an
electrodeposited bulk Al alloy
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Table 1 The embrittlement potency and misfit
strain values of Fe, Mn and Zr in Al

Embrittlement potency ~ Misfit strain
(eV/atom) g (%)
Fe -0.18 4.5
Mn -0.57 42
Zr -1.33 1.2
3
Cu
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Fig.2 XRD patterns for 4 samples

Fig.3 EBSD images
Al-Zr(right) alloys.

of Al-Cu(left) and

Fig.4 Surface morphology of electrodeposited

Al-Zr(upper-left), Al-Cu(upper-right),
Al-Mn(lower-left) and Al-Fe(lower-right)
alloys.
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Fig.5 Tensile nominal stress—stain curves of

electrodeposited bulk Al-Sn—Zr

Al-Sn—Mn alloys
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Fig.6 Relationship between yield stress and
elongation of commercial Al alloys,

electrodeposited Al and electrodeposited
Al alloys

Fig.7 Surface image of a failured Al-Mn alloy.
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