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Investigation of the effective parameters on the mechanical and structural
properties of aluminum wire sample fabricated by friction stir extrusion
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Friction stir extrusion (FSE) is a process based on the heat generated by friction between die and
Received 05 February 2017 materials in which a sample is produced through consolidation and extrusion of precursor materials such
Accepted 04 March 2017 as metal chips. In this paper, the wire samples produced by friction extrusion of aluminum alloy

Available Onfine 03 April 2017 AAT022 chips are investigated. The samples were extruded at different rotational speeds and extrusion

forces, and impacts of these two parameters were studied. At first, structural properties of samples were

ﬁﬁ{ﬁg;";rextmsion studied using optical microscopy and scanning electron microscopy (SEM). The result showed that the
Aluminum samples produced at higher rotational speeds and lower forces had a far better surface quality and lower
Rotational speed surface crack were seen on them. On the other hand, the temperature of process and grain size was
Extrusion force increased with rise of rotational speed. The SEM micrographs showed that by changing rotational speed

and extrusion force, the amount of adhesion and sintering between aluminum particles change and by
optimizing these parameters can decrease wire’s internal defects and pits. In the following, to study
mechanical properties, micro hardness and compression tests were used. The values of hardness and
yield stress of samples were decreased with increasing rotational speed and increasing the extrusion
force to a certain extent caused increase in yield stress of material.
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Table 1 Friction stir extrusion parameters

(FgksS) ()59 7S (595

(4835 5 y90) g cepu s

38.4 180 1
38.4 355 2
38.4 500 3
48.1 180 4
48.1 355 5
48.1 500 6
57.7 180 7
57.7 355 8
57.7 500 9
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Table 2 Nominal composition of aluminum AA7022
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Fig. 1 The main components of friction extrusion a) rotary billet
chamber b) plunging die
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Fig. 2 a) Schematic of friction stir extrusion process b) device setup
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Fig. 4 Transverse cross-section of produced sample in rotational speed
and extrusion force of a) 180rpm, 48.1KN b) 500rpm, 48.1KN c)
500rpm, 38.4KN d) the image with high magnification of specimen 500
rpm ,48.1 KN e) 180 rpm ,48.1 KN
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Fig. 3 a) Chips of aluminum AA7022 b) extruded specimens
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Fig. 6 The average Vickers microhardness of samples at
a) fixed extrusion force of 48.1 KN and different rotational Speed b)
fixed rotational speed of 500 rpm and different extrusion force
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Table 4 The values of yield strength of different samples
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Fig. 5 a) Microstructure of extruded sample at rotational Speed and
extrusion force of a) 500rpm, 48.1KN b) 500rpm, 38.4KN
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Table 3 The average grain size of different samples
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Fig. 7 The stress-strain diagram of samples at a) fixed extrusion force
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Fig. 8 The image of cutted samples a) before compression test b) after
compression test
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