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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, severe plastic deformation of 7075 aluminum alloy was investigated using a new method
Received 12 May 2017 based on the combination of conventional upsetting and direct extrusion. In this process, which is called
Accepted 19 July 2017 repetitive upsetting-extrusion, cylindrical samples were first subjected to upsetting and were

Available Online 11 August 2017 subsequently subjected to extrusion at 250 °C with various processing cycles. Die design was carried

out considering the possibility of conducting both upsetting and extrusion by using a single die and the

§§3§2r§fésﬁc Deformation maximum of four RUE cycles was successfully performed on the samples. Finite element method was

Ultrafine-Grained Materials used to simulate the deformation behavior of 7075 alloy during repetitive upsetting-extrusion processing

Repetitive Upsetting-Extrusion Process and the strain distribution was obtained for the deformed samples. The finite element simulation results

Mechanical Properties correlated fairly well with the microstructural observations. Based on the simulation results, the
maximum effective strain was observed at the central region of the samples. The deformation behavior
and the flow pattern were discussed based on the experimental and the simulation results. In addition,
the effect of applied strain on mechanical properties of processed samples was studied. Tensile strength
and elongation of deformed samples increased with extending the number of repetitive upsetting-
extrusion cycles.

danags Wl33, 398 olge g Sz TSI Sl 5 5 g (sl doukio -1

olge adsi jo oYL bl lils jeTde sl by, 1] cwsl 005 lay Gz s laieay JLolo gl g alon ;598 (6508 dlge | slaans o
5 Jos ol alez )l colre (> Ll sl oo Jlisle gb g alogy 398 Sl 5 (S8 ohus plem sl 4T wilowd & las 5318 S game

modid i godmie o iy, oS L il oo ailocid o slge 4y e

! Gas condensation
2 Ball milling

Please cite this article using: 2 Lod o3l Jod oyl 1 o ol & gla ) (gl
B. Binesh, M. Aghaie-Khafri, M. Daneshi-kohani, Simulation and experimental study of severe plastic deformation of 7075 Al alloy processed by repetitive upsetting-extrusion,
Modares Mechanical Engineering, Vol. 17, No. 8, pp. 323-332, 2017 (in Persian)


http://mjmec.ir/

ol 9 oiu.u Sy

2050 )9 pianS = g 33 3l 5l 03Ukl by 7075 ogakaegdT SWIT S 3ubs Susianlly JSubo puads (52975 Alline 9 (5 )b dunids

A.u‘).‘) u.u‘ B J.:‘ya U’“’)S Vu=Vi+Vo=V,+V; Ly Y M‘P J.‘I‘J.? Nw)
(h9 Sy op Al )3 ek obul sla S ggeme b Cenl Sl
e sobots 5 0= 2IN(DIA) b 1y oy Al a5 o slowl i )S lie
G55 e d 0l e £or = 2IN(DI) iy cy3s ST s pn 5o o] ke
Sewdty pj abaly 5186 O3St n alp Sew 0 slass 6l S5

{14] & o

D
&= 4nln(E) @

Slawi N g (39S alaazs jla3 Ay alaize jla8 D (3gd abal; o
Al os anl 2 LSS sla S

[13] 55502555 5 Iglial Lassi Jb sl sl 5050 39 7eSh o m 2l
OB 5 (oSS (g 5l 9 355 o dnngi (5,09 Slge (2O S S
oall 8550 LY12 poiegll 5L om> digad 00 IS j5laieas [12]
SRR TP L) RPC PRIV ST OES O J g
2 aln)@ss JLEle sbml 4 $ge cle B )b 5 S0 (59T
5 oo Db Rl LSl s Ble Grimes 5 @l e
Pl b (b poniagll (slodiges Soadly S s iads (Fo)530
5 Lol by e SlacdB 5 (vp e 5 O39ST slaanl
Syge w3 adils (ol ) el gl o) 2 [14] 1B
285 )5 axlllas

4 Pl Cond 505 1o s & TXXX (5 po0 poainegl] (sla3l]
»Je F5 4 Cwglie et g oolhas s pddllasl L 5
B eslinul sy5e 03nS jsbay ilediesl 5 LaBlse slas S
S s ol ol e 5 (S plgreas TOT5 5UIT 6,8 o
[16] el 03,5 Iy Y (gl 5 o ol Slabed E3lis 45 oy
solitl b 7075 5UIT aya Setadly S i us gloJlo b o

(a)l (&) (b)/ (<)
e l—, 7 NN\
A1 D v
V up
Yl —>
d : SN
AN
Liagt! LN
2l
N2
© @ l
*':§j
=)
i
W
h
Vs
AN

N\

Fig. 1 Schematic illustration of the RUE process: (a) upsetting, (b)
finishing of upsetting, (c) extrusion and (d) finishing of extrusion
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* Severe plastic deformation

2 High angle grain boundaries

% Equal channel angular pressing
4 High pressure torsion

° Cyclic extrusion compression

© Twist extrusion

7 Accumulative roll bonding

8 Multi-directional forging

9 Friction stir processing

10 Repetitive upsetting extrusion
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Fig. 3 Design and dimensions of RUE die cavity
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Si Cr Mn Fe Mg Cu Zn Al
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Fig. 8 Flow pattern of four-cycle RUE-processed sample after (a)
upsetting and (b) extrusion
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Fig. 7 Optical micrographs of (a) the wrought and (b) the homogenized
7075 alloy
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Fig. 9 Comparison of FEM flow pattern and experimental grain flow pattern for four cycle RUE-processed sample
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