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Microstructural features and mechanical properties of
spray deposited billets of rapidly solidified Al Fe- V-Si aluminum alloy
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Abstract: Spray deposition was applied to produce deposited billets of rapidly solidified AF8. 7Fe-1.3V-1. 8Si alu-
minum alloy in the atomization medium of nitrogen gas. Microstructural features and mechanical properties of the
spray deposited billets were studied by means of optical microscopy (OM), X-ray diffraction ( XRD), transmission
electron microscopy (TEM) with energy dispersive X-ray ( EDX) spectrometer and measurement of tensile proper-
ties. The results show that, the spray deposited billets of AFFe V-Si alloy consist of platelets ( powder particles)
with various size and shape, deposited and solidified from the atomized liquid droplets, and a large amount of irregu-
lar porosity (or pinhole) and prior particle boundaries also exist in the assolidified deposit. The spray deposited
billets consist of two phases mixture of a( Al) and Ali2(Fe, V)3Si(bce, a=1.260nm), which is characterized gen-
erally as the fine Ali2(Fe, V)3Si particles dispersed uniformly in the a( Al) matrix. However, the various powder
particles have different microstructural morphologies and thus the spray deposited billets exhibit structural inhomo-
geneity on the micro scale. The mechanical properties of the spray deposited materials are mightily dependent on rel-
ative compacted density of the billets, and the large amount of irregular porosity (or pinhole) and prior particle

boundaries result in that the tensile strength and elongation of the billets are at the low level.
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Fig. 2 Shape and distribution of porosity of various regions in spray deposited Al-Fe V-Si billet

(The billets were not etched after polishing)

(a) —Near bottom of deposited billet, being close to depositing substrate;

(b) —In middle of deposited billet;
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Fig. 3 Optical microstructures of various regions in spray deposited Al-Fe V-Si billet

(Submicroscopic interstices and prior particle boundaries are shown)

(a) —Near bottom of deposited billet,
(b), (¢) —In middle of deposited billet;
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Fig.5 TEM microstructures with various morphological characters of

middle-thickness regions in spray deposited AFFe V-Si billet

(a) —Rapidly solidified microstructures with nanometer spherical particles of Ali2( Fe, V)3Si phase in fine powders;

(b), (¢) —Ali2(Fe, V)3Si particles with various size and morphology in thin flakes solidified from coarse liquid droplets;

(d) —Slowly solidified microstructures with coarse lumpish & Alj;Fes phase
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Fig. 6 Relationships between tensile properties and

relative density of samples cut from

spray deposited AFFe V-Si billets
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Fig. 7 SEM morphologies of fracture surface of tensile samples of

spray deposited AFFe V-Si billet at room temperature

(a) —Overall fracture surface at low amplification; (b) —Local fracture surface of relatively loose region;

(¢) —Local fracture surface of relatively compact region;

(d) —Mix surface morphologies of tough fracture in microvoid coarsening mode and

brittle fracture along weakly binding boundaries and interstices
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