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PACS. 61.66.Dk – Alloys.
PACS. 71.15.Mb – Density functional theory, local density approximation, gradient and other

corrections.
PACS. 81.30.Mh – Solid-phase precipitation.

Abstract. – We have elucidated the physical mechanisms governing the observed size- and
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Fig. 1 – Shape vs. temperature of a Zn precipitate in the Al24825Zn2175 alloy. Only Zn atoms are
shown. With decreasing temperature, the shape changes from a nearly spherical (large c/a) to a more
plate-like (small c/a) form.

of chemical interactions between Al and Zn atoms.
We determine {Jpair(k)} and {Jf} by fitting ∆HCE(σord) to a set of 26 ordered (ord)

AlnZnm compounds. The sets {σord} includes (among others) superlattices of ten different
Zn-compositions five different layer orientations. These formation enthalpies are calculated
within the LDA as implemented by the pseudopotential plane-wave method [23]. Comparing
∆HCE to ∆HLDA for 9 ordered Al-Zn compounds which were not used in the construction
of {Jpair(k)} and {Jf} shows an “average prediction error” of only 2 meV/atom [24]. This
precision requires inclusion of up to 20 pair interactions.
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Mean precipitate radius rm  [
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2) As the number NZn of Zn-atoms increases, c/a decreases since the variation of strain
energy with shape is smaller (point a) above) than the variation of the chemical energy with


