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Friction stir extrusion (FSE) is a process based on the heat generated by friction between die and
materials in which a sample is produced through consolidation and extrusion of precursor materials such
as metal chips. In this paper, the wire samples produced by friction extrusion of aluminum alloy
AAT7022 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
studied using optical microscopy and scanning electron microscopy (SEM). The result showed that the
samples produced at higher rotational speeds and lower forces had a far better surface quality and lower
surface crack were seen on them. On the other hand, the temperature of process and grain size was
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
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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

180 @ ()51 6555 5 (5390 e ) 00 a5 Wiged oo ye phakio 4 S

195500 (€ (yisnisls 8.1 5 aisds 1 195500 (b cyiswiskes 48.1 5 aisds 5 5
9 483 590 500 aiged Vb (oleiS )5 b poas (d (5guighs 38.4 5 aids
pmishS 481 g 4ids 1 195 180 (@ cyisuishs 48.1

sk ey (1 .yls 2l 0l s yo Ladls ojlal sy ol
O Sy g LAl jo same ilyl (6,8 JSG el @ Salivs sase
al liél g UT &..L..t" g0 a5 oolo 4y 00,lg &)l > @ S 0 Lasu—l
3ok Slaogas 5 0gd oo aimlid A5 4l lgie 4y aS SilSoge 5 jilie
I Gials8l oo Glhes ey (aal381 Lol o odome jols e b oyl
odudy aalol &lo g 0uls oobe ;iul:.;" el o sluli gVl &> g 00,5
Wlon,S oy (mals8l laails ol ase s jo g amas | Seelys saze oS
L aS il Cows 4t gpl 0 095 inbejl o 5 [2] FRUSTIRPRE ¥l
G940 50 Syb sl e Gl Sl o3l Gl e 20l
S ST 5 e gblie )3 biges b e (5 ST
yoo,id g axily gy baly le gyeS ulas g 0dg Hlo ey
95 5 635 5SS 3l ol Cedey glanSe 4y azgi b aiil s
33 Jgaz ,0 a5 el 00 dlne diged jo alls o3l lad .Sl

Gl 00

Sl (olgs -2-3
ol 59,581 gy y0 0ads adgi sladiges xSl (e "a-6 S
I, ai3s 5 ,90 500 4 355 180 Jl)90 sloce ps g (suishsS 48.1
FaS jebolen ams co Lis 1) a8 ,e alaie 3550 5l aAlold s
Sade 5l poye alate bl ples jo YL gly90 G p 10 00l 0l diges
555 bals ojlasl cald Ly a5 jsbles g 05,5 oy uali8l Lo Jlyg0

81

180 rpm , 48.1 KN

(b) 500 rpm , §7.7 KN
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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Fig. 7 The stress-strain diagram 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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Fig. 8 The image of cutted samples a) before compression test b) after
compression test
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