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Effect of extrusion ratio on microstructure and
electrical properties of AA8030 aluminum alloy rod
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Abstract: AA8030 aluminum alloy (Al-0.7Fe-0.2Cu) rod was prepared by hot extrusion, and the influences of extrusion
ratio on microstructure and electrical properties of alloy were investigated by OM, SEM, TEM and conductivity
determination. The results show that the dynamic recrystallization occurs during hot extrusion, moreover, the meshy
AlgFe phase is transformed into Al;Fe phase after hot extrusion, Al;Fe phase promotes recrystallization nucleation, pins
grain boundary and refines alloy grain. During hot extrusion, as the extrusion ratio (A=6—28) increases, the electrical
conductivity of alloy increases at first, then decreases, when 4=13, the electrical conductivity of alloy reaches a maximum
value of 60.8%(IACS). Matthiessen equation was used to calculate the effect of solution atom on the electrical
performance of alloy, the model predictions are in good agreement with experimental results. The results indicate that
when the extrusion ratio is low (1=6—17), the electrical performance of alloy depends on the content of solution atom, at a
higher extrusion ratio (A=17-28), the electrical performance will be affected by solution atom, dislocation density and
morphology of Al;Fe phase.
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Fig. 1 Microstructures of as-cast and homogenized alloys: (a) As-cast alloy; (b), (c) Homogenized alloy; (d) Line scanning of
homogenized alloys

B2 8030 fid et A il £
Fig. 2 Microstructures of 8030 aluminum alloys extruded at different extrusion ratios: (a) 4=6, vertical-section; (b) =13, vertical-
section; (¢) A=17, vertical-section; (d) =28, vertical-section
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Element  w/%  x/%
Al 63.45 78.45
Fe 32.53 19.44
Cu 4.02 211

2 3 4 5 6 7 8
Energy/keV

Fig. 3 SEM images of alloys extruded at different extrusion ratios: (a) 4=6; (b) =13; (c) /=17, (d), (e) 4=28; (f) EDS of extruded

alloy

F1 QIR AR
Table 1 EDS analysis of homogenized alloys in Fig. 1(d)

Mass fraction/% Mole fraction/%

Element
A B C A B C

Al 85.34 88.46 85.73 92.39 94.15 92.68
Fe 13.75 10.15 12.08 7.19 522 631

Cu 092 139 219 042 063 1.01
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Fig. 4 TEM images of extruded AA8030 aluminum alloy:

(a) Subgrain nucleation (1=17); (b) Alloy phase particles
(4=17); (c) Grain boundary pinning (1=13)
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conductivity of alloys with different extrusion ratios
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Table 2 Parameters for calculation of resistivity

pw/(nQm) peu/(n€2m)
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Bl6 AFFELFHIEA AA8030 A4 TEM 4
Fig. 6 TEM images of AA8030 alloys extruded at different extrusion ratios: (a) =6, second phase; (b) 1=6, dislocation; (c) /=13,
second phase; (d) =13, dislocation; (e) =17, second phase; (f) 1=17, dislocation
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