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Investigation of the microstructure and mechanical properties of cast AA7068
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, microstructure and mechanical properties of 7068 aluminum alloy matrix nanocomposite
Received 05 August 2017 reinforced with 0.1, 0.3, 0.5, 0.7 and 1 wt.% graphene nano plates (GNPs) produced by stir casting and
Accepted 05 September 2017 ultrasonic treatment have been investigated. Ultrasound device equipped with a cooling system with

Available Onli 2017 : =c! : ) 9 SYS
vailable Online 05 October 20 high power was used for mixing alloy and nanoparticles. Also the microstructure was investigated by

scanning electron microscope. The microstructural studies revealed that addition of GNPs reduces the

Ki ds: L . A L .

cgﬂ nsanocomposite grain size, but adding high GNPs content (1 wt.%) does not change the grain size considerably. Further

gtr_aphe?_e nano plates investigations revealed that the addition of GNPs increases tensile strength. At high GNPs contents (1
Ir casting

wt.%), the presence of GNPs agglomerates on grain boundaries was found, which causes decrease in the
tensile strength. The optimum amount of nanoparticles is 0.5 wt.% GNPs. The average ultimate tensile
strength (UTS) of the specimens before and after extrusion processes increases from 212 MPa to 374
MPa. Addition of 0.5 wt.% GNPs and extrusion process generate about 76% enhancement in tensile
strength compared to that of unreinforced aluminum alloy.

Ultrasonic treatment
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Fig. 1 Schematic effects of cavitation and turbulence caused by
ultrasonic waves for dispersion of nanoparticles in molte, a)
aglomarated nanopatrticles, b) acoustic streaming and imploding bubble,
c) dispersion of nanoparticles [10]
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Fig. 3 a) Cast iron mold, b) tensile sample dimensions, (C) Cast iron
mold for extrusion
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Table 1 Chemical composition of the AI7068 primary ingots (wt/.)

Mn Si Fe Zr Ti Cu Mg Zn Al Element

01 012 01 015 01 24 3 8.2 balance %

SEM HV: 15.0 kV

WD: 5.00 mm

SEM MAG: 150kx | Det: InBeam SE | 200 nm
View field: 1.38 ym  Date(m/dly): 07/31/16 RMRC

Fig. 2 Microscopy image of the graphene nanoplates.
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Fig. 4 Image of AI 25 graphene composite powder after 2 hours of high
energy milling, a) low magnification of aluminum powder, b) high
magnification of graphene on aluminum powder
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Fig. 5 SEM images of microstructures of AA7068,
GNPs, f) 1 wt.% GNPs

with a) 0.0 wt.% GNPs, b) 0.1 wt.% GNPs, c) 0.3 wt.% GNPs, d) 0.5 wt.% GNPs, €) 0.7 wt.%
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Fig. 6 Curve related to UTS of AA7068 nanocomposite at the different conditions
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