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ARTICLE INFO ABSTRACT

In the current research, the effect of strain path by two processes of conventional asymmetric
rolling and asymmetric cross rolling, as well as natural aging on the microstructure and
hardness of AA7075 aluminum alloy was investigated. The microstructure was examined by
light microscopy and the hardness by macro-Vickers hardness tester. The results showed that
the rolled sample (initial sample) had elongated grains due to rolling and the average width
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performing asymmetric cross rolling up to 40%, the average grain width reached 3.7 pm. The
distribution of particles did not change significantly with rolling deformation. Shear bands
were also formed in the sample after 40% and 60% conventional asymmetric rolling, as well
as after 40% asymmetric cross rolling. At zero aging time, the hardness of the 60%
How to cite this article conventionally rolled sample was higher than the 40% cross rolled sample. With increasing
O B the aging time, the hardness of all samples increased due to natural aging. As the thickness
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B DB of natural aging, the hardness of the material reached its saturation limit.
Mechanical Engineering. 2022;22

(11):669-675. Keywords AA7075 Aluminum Alloy, Asymmetric Rolling, Strain Path, Natural Aging,
Microstructure, Hardness

CITATION LINKS

! Department of  Materials 1- Handbook of materials for product design. 2- Alloying: understanding the basics. 3- Fine-
ngi‘;::irti“g'o ; I?FZEELOIONOSI’;Z:;E; grained AA 7075 processed by different thermo-mechanical processing. 4- Natural aging
47148_71)/167' Iran &y behavior of AA7050 Al alloy after cryogenic rolling. 5- Progress in metallic alloys. 6-
Continuous differential speed rolling for grain refinement of metals: processing,
microstructure, and properties. 7- Asymmetric rolling process. 8- Comprehensive materials
processing. 9- Cross rolling: a metal forming process. 10- Effect of cross-rolling on
microstructure and texture evolution and tensile behavior of aluminium-copper-lithium
(AA2195) alloy. 11- Asymmetric cryorolling of AA6061 Al alloy: Strain distribution, texture
and age hardening behavior. 12- Characterization of the microstructure, texture and
mechanical properties of 7075 aluminum alloy in early stage of severe plastic deformation.
13- Effect of orientation on self-organization of shear bands in 7075 aluminum alloy. 14-
*Correspondence Tensile properties, microstructures and fracture behaviors of an Al-Zn-Mg-Cu alloy during
Address: Department of Materials ageing after solution treating and cold-rolling.

Engineering, Babol Noshirvani
University of Technology, Babol
47148-71167, Iran

jamaati@nit.ac.ir

Article History

Received: August 23, 2022
Accepted: September 29, 2022
ePublished: October 29, 2022

Copyright© 2020, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-
NonCommercial terms.


https://www.amazon.com/Handbook-Materials-Product-Design-Charles/dp/0071354069
https://www.asminternational.org/search/-/journal_content/56/10192/06117G/PUBLICATION
https://www.sciencedirect.com/science/article/pii/S0921509314011319
https://www.sciencedirect.com/science/article/pii/S0921509313012367
https://www.intechopen.com/books/5262
https://www.tandfonline.com/doi/full/10.1080/10408436.2018.1525528
https://ur.booksc.me/book/74889997/013823
https://www.sciencedirect.com/referencework/9780080965338/comprehensive-materials-processing
https://link.springer.com/chapter/10.1007/978-3-319-20152-8_2
https://www.sciencedirect.com/science/article/pii/S0921509318314692
https://www.sciencedirect.com/science/article/pii/S0921509318311481
https://www.sciencedirect.com/science/article/pii/S1044580316302273
https://www.sciencedirect.com/science/article/pii/S0921509310014565
https://www.sciencedirect.com/science/article/pii/S092150931830457X
http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

ohlSas g ilgi (eBIS sl FYe

dous @bigay 38 ike a3 W 51 5YL slales 43 D A5yl
ol yga Lgdie Sl N wdegSid wliswy g N’ wdyegS
55530 ST olSoitanl g (e Glal3dl 4 e 530 wligus
Hsgd

Caodl a5 cuwl Wl 3585 (gl s aolyd SO il 354
3ialyd ool aal alsls Nlgise isiwo slaslS slp slepg
2339750 335 soaudd L Byo 5 3,185 ols wliead 45l
03555 ol & ymie sl ol wnal ool lB 1 lie 398
&S el Sy ol g 50 o3le (6451950 g yidoy (40
4 e oS WS sl 5)lid lagis WL olite 393
LS (23S 51 S8 ol 53 Lol 338 e ()Lt sl y2)S
b 395 33,50 plandl ogad jlez 4 cdil)d 55 39290 (slayusiie
e pes b oS b )95 (DDR) wsglito s by alanSiile
cal 3,550 laSile 1 S a5 Sile 93 b 3,95 «(DSR) eglasio
318 iy S Kol blyd 45 ylaSile b 3,55 ((SRDR)
I5-7I(DFR)

o3lo sLib o)y 4y yio 398 al)S 55 GRS e s
gblito 39353, e o3lo (olgs yusi el colesys 45 39 0
393 e i b 5SS Ll (ladiged (595 Ygame (CR)
gz Jo> 425 Qe sl il ol eladl gl apdie el
93 4y 395> gbliie 3)g3 A5)> (0 (gl (gaxa0 53 (ND) d30c
Slaloyosiz gblite 355 g (slaloyegs gblite 353 (gaiws
oo Jlosl sy glal>po 93 @bliie 3,93 53 390 (0 el
9 .\>)>U.A dgoe > J9> 4z 4. oj’.\i' £ oo ‘JS uMJ)S)'
W2 gl e glsie 4 GLE (TD) oy ez b o
la dalsl gz ol 33 (i3S o JolS U 385 394 (0 Lgwo
DS Sl Sy 5l asy slalopesiz gblite 3y95 53 Lol 43S e
L Isaze 5 S0 s (p)e gz U Ny > (el
sl wdlo dso)ligs 395 ez GlaIsg0 (IS Hlake 4y G
L delsl (23,5 jlusie oad JolS jskie 4 31l 5 335 0n
(3350 (238 )33 ez wly x5l asy Ll ) @8lg 53) WS (50

[8,9]

2 015 a3 (0l 395 531 (a0 4 (3320 oSy
sligduduogs sl SHlke (elss 5 jlislog,
OB e 1 (uoyys 0 1 g LU a1y waicnegll
o] sty AA2195 SLIT (Sole ols> g slislusy
RD- ghio ;5 by ol (pubiue 355 Jloel b a5 sui8ly s
odd Sl 3y98 cg> U cuwd 4>y FO ey 53 adiged ND
gblite 355 Jlasl b oS 035 oanlice gl puizes ol
JuSi o3l 55 22 93 )3 3 (oS g b iy slasly
olEtel 358 1 oy 4 MG e 5 GuileBle sl o
& wdlyys oyl aislayy AA6061 auiegdl LT (595 shs 8

RN oI W gylaid PV 593

9 )by 5 b (553 9 GRS e
AA7075 pyiog!l SLIT (it

sl (siar aalo+ ilar Al ol (oablS oo
obel (b (il Gilgyadsd Gimio olStils slge utige 095"

XN €S

Yt g padiens ()Ll 355 wilyd 93 bawgi (AT pwne Sl pBl> Gulims 1>
parinagl ST it g )l lsay (55 GRasb (6w 8 9 @bliie (liiels
i 9 (6095 2959 Sae baungi b Luosyy 28,5 )8 (suays 3,50 AATOT5
oS ols pltd gl ad a3 3xSle e it ol bl
b oads 0axS (glaails ghls (as! diged) oad ole wililac sdigad
ol 039 y09,Sx0 WIE b ulys diged ol 53 Wil ase (aS3lae 9 )93 51
0se 1Sl 5 B5ad yioasdS ndils e 1 puitans ¢y ylaiels 3y95 Jlas! b
sSlee AP 15 gblite )Eiels 3)g3 Jlael b .ty yiog,Sao /5 45 landils
3,83 15+ 3 1+ 31 sy 535 Gy (5ol o) yiog e VIV 4y nails (e
o olej 3 w50 a5 o3le 3 gblite 35 1F+ jI G 345 5 wpouiiae
390 yludion gblite 393 1F+ (seiged I pulitins 3)9i 1+ (Sigad (i yio
il b (s 3153 adisad aled G g3l ooy LRSI L
Uil 3oyd (RS LEali8l) b yidn cwlxs GielS oy 4z o edl
3 AL G GBI S e GralS aab (g 5l GO
sy 3gs palies 353 3iad 5l Yiguguene gblite 39 3iald 55 Gemb
Py 395 gl 3>y osle (o (b (5ya 59, V e 3S

G DS e (il 3,55 AATOT5 auicagll SLIT modlgagds
G lislgy) (2mb

VAT redly )y Aoyl
VeIV 2 ipndy gl

jamaati@nit.ac.ir : Jgiuo odiucgi®

doddo -
5 3l G wabll 7o g paisedl (slal]
bls pairesll slaglll Geled g 53 1y plSoxiasl (390
S slapsines)l 3LT paie oyiGlel uaie ool 5 18le
lhiguy Bl 3edize Sy pajio b & Sloj 5 wanl Txxx
Loslgn sli=l 5s Lb)LJT 5l ool ey LSad |y MgZng
)|)§ o3lasiwl dyg0 yu O el wlehs )ip 9 Sy=ie wl’»e;u“ >
WILIT 51 om0 ol soly Loled s 4 &ly 5o 216,800
gwl.i.a L;b)s.? X c;«.ns‘iic AN J9 © ‘OlSD.u.u' pw.«.u)l ﬁ.cl
oo scmilio () Bpadle culild puizen 5 L9> (Soyiz
5 Blasbie 9,95 g Laslen galuo ;5 WajLIT ¢l 51 oslaw!
43 Yoo IVO) ol sloles 53 GPr g GP1 wliguy LT (ol
@Y 65l JBlae K3 Ghilie 4 digde St (318
ISl az)s Yo (glos oxd S5 whgwy RSUSE (sl
b (5 wallB 7xxx sy slaiLT & iy ol bl


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

SV AAT075 sl SLIT (tiuw 9 slaslusjs 51 omtb (558 9 G20 suno 31

695 WL 355 aialyd Jlael 51 amy 55509 9,5 le i 03]
SYY DFA 85 F LY el o slagle e s ladigad
ogs Vo kg (5355 L cighs Jlael 51 Guy elis PV g Veeh
plal b 3 digad o (59, Hdu 9e3T -ad plal LgS oSt
oizan ad 4 5 80le Golie ool Sl e 5 A
RD- ghaiie duw y3 0adl 395 (sladigad g dlgl (gaigas HLisLujy)
18 s 390 (5398 P9SwwgySe bawg’i TD-ND g RD-ND .TD
(soidlui, wlialie gly olatwl 390 gl Jolxo us)f
9 HF yitdsleo ¥ HCL ptdchoe ¥ cH20 it (Slae 130) IS Joloxo
51 ails yoge 54 LT okt 4 .59) (HNOs yidileo O

A oslastuwl dils Voo 51 J8lax> diged yo (gly g Clemex ,l3810,5

iy o3lituol 3,50 AA7075 eiegl ST (liesds cuSyi (1 Joao

9 Moyd

\'% Si Ti Cr Fe Cu Mg Zn Al

of oY LR VRS Agl JYY VFF O YIO O/5Y  Base

oy g gl ¥

Sslegsy =¥

23 0 eadilune 39 9 sl sladigad (5599 slis Ly yglal
solal 4 dzgi b el odds Ayl Y S 5y Cilizo ghiie duw
1sb s ailsjye 5 ladils 515 53 3 g el gl diges
& Iy Gy Jls gladils digel ool Sload iz oSes
2oly rizmed sl gy b8 RD-TD ghis jl g9bse oy
pslas Wlods oludS S5 g slinly )3 ladils o5 cl
5 alixo ghio dw ;3 odd 3y L) gdigad (g linlwisy
(S5 <5 cal I3 4 0¥ sl 0 &l (500 43)) (sla JSib
Wl gblito 3,50 5 paditens 358 33 93 55 olaeli 353 Vo2
o 53wl Gials jlade sl g8ly 5> siiws lesy
e Lol B oadiu 3599 yummo 53 (o g il 1)e (Jlael 3595
g5 Mo Jlasl jl a2y gblite 395 55 Ll 39d00 poge g3
9353 03 3)93 X+ (GAigad Azl )d g0 B9 Y g
odaliio ) JSb 55 a5 b len s pluSy e b sl
ovgwee puasi ol Lol silesd yi3s, oS adils cagdse
ialyd 3 78 %Y 5l cels (ielS jlade (ali8l b L abbi el
cdilosds 038 RD-TD ghade )3 ladils ceuliuns ()il 3593
3645 TD-ND g RD-ND gblis ;3 ladils 45 cusl > 53 o
Ailoads

RD-ND ghio ;3 cibse dggio V S 53 a5 job lan
oamlive (4 (slodils cons padiue 3yg3 1+ g %F+ (gladigad
5 0 sladiged sl 3 el oS canl s eyl cnnnl 00
e Jods au osany ol 03]W5 & eadh euiitus 3yg9 Yo
» elns pialS @Y ke I Al Sy (i
digad slsl (ol 3 ogMe 0Bl o0 00l 393 e g %P+ (glavdiges

Modares Mechanical Engineering

WL 355 5 Jgane 398 gladigel b ;3 (530 wylas
A3 50 ceeleo FA i dS 51 asy .5y)00 399 (idw gl 1 s
G Gl Y Jgene 390 sladiged ommb s
2V i o)liels 3,55 (sladigad S caol o 53 ol xzils
30 wlice gloy SO 5y G Ghalidl sibly Sidw il
(414,500 g ildB Lo .l 6393 yidius Gegiuas S Alyd
2 b (S3m 9 (S35 298 S ey 0 (6,508 gy 4
olio pulis . aiislayy AA7050 5LT Sl olgs g Lislujy,
@ b g Jsl el Ve 53 AA7050 SLIT s oS 3ls
51 30 VPO HV Lo yds B Yee HV Slado 51 g bise Ginliél ey
Veoo 50y 53V9b (g5 slagle; sl a0 st el Ve
Ailere (Bl sy (g Loyl i yuslie el

oS e dmil plgie (Sl ead pladl sla)lS 4 4z b
G oz g opliiel g8 5> (S e @il Guals
sxigddungn Il Sile Lolys wlgice Gaub
ST (95 @il ol @2l Jlouls Ll ams sgu 1y euneg]
Ol ol 8,5 4148 liizo uyys 330 AATO75 auinegl]
9 paliue oliteli 395 1 93 1 oy 4 pSl> Gy
69 b o wldes uizen g gblite Lol 398
gdse dizlsy AAT075 SLJT iduo o 5l

Galixd hgy -¥

Ve mm cwlks L AA7075-T651 (g)lxd auimogl] dxie
Oh9y b AA7075 o)l SLIT (alaosnd Sy s (g,la0)>
o Gl Jgaz 55 o § A (6 55131 (6 b (5 yiegitilgS
x O« mm 3leyl b AA7075 qiogdT 5LT (gladmiio ot ol
@ie 4 ladiged (solad .50 oxay oy oK bawgs Ve mm
i Syl 6ygS 53 3L 0l amys FAL clos pd cclw £
1 555k sofiie & lnisad (s 0355 8 Mol lylace
olyie 4 digad ol L1d @S S O )3 aloldVy ad
35 53 alolsly eyl sladisa .ab 4188 i 5 4l (seiges
g9 51 o lEtel 3yg5 .ad)S JL3 bume (Lo 45 Lol 359
AJL),uL: Sie Lol 3)?)).!&3)\;&:.14:45;:)9@ o2l 4 390 SRDR
Y orpm eoll ey b Hgige gox bwgd 9wl Jaie j3ise
osliiuwl 4 ISTlgy 51 9 39310+ mm by yuly Sl 9y yhaS 354> (10
ol 0399 (5|4J>)A.»‘€ &ELM 393 &yﬂ)u &bl&w 359 AL
e bl et (58060 3y55 wald )5 cwls (ials soys
oslEiel 3588 sl (glp pualie (il g doyy S g Fe WY
OialS oy ede Jud 3y woys Feg Ve e byl gbliie
o2l ol coyd gblite 3yg8 anlhd (gl oy Fe cwls
g3 doyd Fo 5l pitdin glayid,S 53 diged

Volume 22, Issue 11, November 2022


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

u')lSA.h 9 L::"S‘ L,Ab‘.f)éA, £YY

RD- &bﬂ.& dw 5> ‘AJ.D-U.M 393 Lo (U oy 4‘6) 9 AR (d S «(8) LY b Z

ghilo 33 Gy Glaxil Y S s dzgi b ablie gblite 398
ede @ cwl dgpiio olS gbliie 3yg3 %8 (gdiged TD-ND
Gy sl (gbliio 55wl )3 digad glaz)s A isz
o 1335 i (141 S g (o) londs JuSs TD-ND ghaie ;3
Ay ol AATO75 eaicoglT SLIT it ST yun 3,93 51 sy
el 393 5l s2y pizes Aigdis0 yalb RD-ND ghis 5
Il oads JuSid (i (bl 35 AA6061 euiveg)T SLIT
bS5 RD-ND ghio )5 Logac iy sbosil wii> 5
oz el Juds 4 cgblite 398 71t (geigad ;5 Lol w390
RD- ghio j| 54y Lol gSde siald 53 oy gz b3y
ol iS5 s 4S5 loads Ll TD-ND ghie 45 ND
o & ()Y JSd) ablie Hlislugyy 53 X wygods dy

el gblite 39 3il)d b s 4 g9850

RN oI W gylaid PV 593

G) e (g o0 ) gl (2 o ) sladigal glaylislugy (V JSb
.TD-ND ¢ RD-ND (TD

liwly 53 g S0 255 ND g RD glabiwly 53 3,95 3ial)s 5
BSas clde wilgige Jole ol 39803 0335 (Slisol 4l TD
ST Gl 63l8y iz 284 RD-ND ghie ) iy glasil
(12, ol oas u»)‘)f).u)i:b uan bmg.: AA7075 fu..u.n9ﬁ

13]
3593 1Ne g Zr (slavdigad ol oad o391 ¥V S5 55 Calizes ghido
it )3 MBS S5 (aay D30 paliiens 3,95 (b 3 gblite
Jlocl b 398550 camlio a5 job (ylan .l oadds jumyy 51,5 51
Wilise paie (195 4 5955 9 P e 93 3 oslo Ly
oduisS Calio sz 93 5 ladily cedids> j3 ()Y JS)
3ahd 53 ND jgm0 Joo @9 Uidyz wde 4 3lasl ol siloads


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

FYE AAT075 auegll ST (tiuw g slelussyy 51 omab (5588 9 O3S ptuse S

n ]

[oour

.TD-ND g RD-ND (RD-TD Qs yd 0d gbliie 383 £Ee (g c04d) g LYe ( N ‘u’:.”) sladigad (glaylislug, (¥ K&

O3S 358 D3 55 355 e i b Son e 4 3350
Lndils (65 yiddow (udlS Caw 45 39050 3lg 03le a aclao
Olise b ol el o poaitane 3553 b (wlid 53 sl 23,5 5
5 oo 333 50 33, Jand blE 55 251wl
OS5 Ladigad gblite 3y53 dial)d 55 daagd jud gbliio 353
S cwl pakin 0350 039> Sy A geud A ES,S
osle dy yildon (RS S Yly 4 i gblite ygi il

S9sb(0

93,3 cwlis LiolS Gl palie 5 ladils (3, (1Sl (Y Jgas
gblite 5 e ()Ll 395 winly

WIiE WIE

‘ |

£l W¥ Y.

- \gid 5o

Modares Mechanical Engineering

23 cualid GhalS jlaie cuuzy lodils (dye (5Silie @y
o LY Jgaz 53 gblite 5 eaditune ¢yliseli 395 iy 93
Hole wliles (diged g0 csalie &5 j5b ylos cul
WIE b ) el 4idls |y ails (b slaiie oyl o
G-l azsyli wde 4 Slgioe gl (SilegySee
0se Silie Jlaie e B 358 Jlael b 2Bl j55ie (siged
onlitel 3,55 aihs Jlacl b imasy yiogsSe W @ Lnails
395 Jlaie J8lam 4 ladils (oye (uSSlo jlade 10 U gdiitno
b ede 4y Wlgie gl el es yiog S VT Gisy
dsb Lil8l g diged cuolid (alS ds yzic a5 3Bl 3y98 aily8
U gblite ol 395 3iahé Jloel b paizeod 3940 (0 digal
Uil yieg S VIV sae a ladils (oye (1uKilio lade (2te
CUgad 53 ladils jo5e U&Luo JiBe o yieS ol 03,5 oy
Sgpiin ¥ Jgaz 3 &S jgb las cwl o3y paliue 358 210
9 padiune 395 3ialyS 93 55 2+ (laid)S dunlie b cablise
Ngd Ml 3 2Ee gdiged 93 (gauqlie (ppizes 5 gblite
ol GBS S0 )3 5 35 4id)S dom gblite § et
ladily (oye il sty (olS el gblite 3wl

Volume *, Issue *, ** *


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

ohlSan g ilg (eblS yuel  FYF

S @b 5l 395 oaid o3>3 (5353 5 (5ylade S0 g
slople) 5 sz w30 Rl (Grub Gom ) wow
Odlnlia 313 3929 )5 ol Sl Gt She S9se I
el i gne 345 s 5y

WO U wae iy Gloj 6l )3 ploj ey (i3 (slaylages
oldd ¥ S 53 gbliie 3,95 9 pudiane 393 323 95 (sl 5o,
ooy Lils3l b 390 oanlive 45 sgb olad .cal oad o3l
sl ede 4 oS WSe lag QRIS S8 G lade
Gidw a8le (Gaeb ) GU sles 3 (1805w,
AY/¥ HV 5159, WO e 51 as o olxo wildec (gdiged
IYFIF Gosims lid oS ol 03)S Ty (a8l V&V« HY 4
GU9ed G prized ol lal dhs) 4 cond Gl
V$o/A HV a3 WO HV 5l g, WO iS5l asy oddd 3,93 Vet
@ Cowd Gl TPEIY gosimaplis 45 el azdls il
h5e g LFe Ve sladiged gl (il ol ccwl (laul das)
e ol 0391 10y3 1F g ¥ Ayl iy do ealins 3595
L sly osds gblisio )9 4P g %Y+ sladigad (gl Liali8l ¢yl
it 42) 3lyd £93 5l lax 28lg > .l 39y Joys VY g Fe
Bl sepy wewlzs LialS jlade Ligliél b (gblie 4>
G Al &8l 53zl aidly ialS b (50 51 GAU G
Howgwso g oy leS opli)S 53 w53y unb
A5 i1z s gbliie 355 wiahd 53 oS sl )55 4y Y el
o 3 0 G Gali8l pliae (gblise 35 1 (diged)
g A (Gdigad) paliiue gi (sdigal I yldon )l b
GX9ed )3 ya0 Gloj 53 5 353 3l g o - zusl 039 (eaditune
e ol Lol ol 0393 VWYV HV b julpy quditne 3593 £+
4 ol ol 039y We HV b yulys oas gbliio 3yg3 7%F+ (gdigad
duglio )3 (ledd iy padiiue () ELel 353 iy & cewlise
A3 b el atdly b (595 (5t 3l gbliie 3,95 b
23 oM wad G lade il ped (b s
Al cwl M HV L julp oS ol o039y qudiius 393 %8+ (sdiged
(b 6o 9 paiine 398 plojen

29 9 il 353 3iah 93 30 )3 &5 cuwl ol e i 4SS
2 3l A6 Gt Gl cud Gl glajg; 5 gblite
8oyt plo 4z, Ll adbise bl Grub
w38 51 g 505 eylie 459 (e eSS jlake ol
gLl digad (S Gy Vo G Y 3592) pamidie gl wie
3 e 513903 IS S S e lindT ys g 39d 0
53 2blie G gludl 1 L & Mieys ei)8) wyge
9 el 03,5 lay (93L) (el e3le (gyd (5353 cgludl alzye
63bj oisd e il @8lg 53 .31 g JaSidd (sl Gliled
ol exiled (Bl wlbiguy JoSis gly

*x o aglad ¥ oy90

TR
F) b o el dolie 53 gl caney i Jlaged
2 gblite 35 5 eadiue 358 3ilyd 93 lp (Rl eelw
el dgpaio VS 53 &S jgb les ] ol Ll VS
il b o loj 53 cgblite o paliue 398 1iahd 95y 5
ol 0355 Iy Gl 50 s e ccealins alS ke
AL 3y 398 3alyd 1 L GBS e 4 lgie ol
bgiye 3ilgise glo Gl b adiged 51 (5555 i plalS
St sl gl @i 5 (o) osd> (slopdl 39a5 @
13 45 63L5 (sloalouli (gl ol ot 53 4 1L GP gblic
Ssdise ol5T caisgs oads Ja3 oxdsf> slapl bawsi sho ole;
2l 50 4z dadigad oled it weelu F U loj wusdS L
&S canl aisly Gioldl gblite 3595 1)) )3 4> g eudiluw 358
20 ladiged (Sl (5 I8 gm) cle 4y Al dd
@3l osle p3 (oamyly> I a2y @iseS wlilee bl Ly &3lg 5
e 4y bayo (glos ;3 digad (38,5 )18 b 35850 053 LS
&> 68wy AATO75 auiresll SLIT Gaub 6y colls
ST 39 50 St o3le paulipun y3 w3 g wligusy g 3230
L oslo g8lg 53 canl olyon oslo (9,5 ($35! LR b g
Sl s amse pals |y sed Bl (5l ()l ogm,

394050

—X—

l

|>(':',- orl)e OV Dabli V. OLf: O ablise/f: «mf- |

) Y Y ¥

(celo) b

9335 b (s il dolie 53 lej- i sleylages (W S
-&bliie 3)95 g paliitucs 3595 38

9 Kok e slagiiyS 3 B g9 b s S
2 3R Bl he gley p diged D el ¥igwgme
oy JuSid gl Byb S 5115 )8 355 el g ylanll
GilS Sos Bk I 5 oad 48 SLJT 1 gidsS wlilas b
Cuoyd il G 4 diges 11wl 03 Jlael o 4y (gausid


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1401.22.11.5.0]

[ DOI: 10.52547/mme.22.11.669 ]

SYO  AAT075 autsegll SLIT (ibuw 9 slaslusjs 33 omtb (558 9 LH0S sumo 31

((1F) (ool Selil Gleol JSiamg 5yl pulisGig, (p9d odiumsd)
Simghl pwlidyhsy (pow  odiumsh)  Jsl  (sindez  sol>
(1) (sl Sl Ll

o ol Jl coles U Gl ool ille mlis
RO FW ‘QL?LN B Gilg g

&ilio

1- Harper CA. (2001). Handbook of materials for
product design. McGraw-Hill Professional Publishing.
2-Davis].R.(2001). Alloying: understanding the basics.
ASM International.

3- Huo W, Hou L, Cui H, Zhuang L, Zhang J. Fine-grained
AA 7075 processed by different thermo-mechanical
processings. Materials Science and Engineering A.
2014; 618: 244-53.

4- Magalhdes DCC, Hupalo MF, Cintho OM. Natural
aging behavior of AA7050 Al alloy after cryogenic
rolling. Materials Science and Engineering A. 2014;
593:1-7.

5- Glebovsky V. (2016). Progress in Metallic Alloys.
BoD-Books on Demand.

6- Hamad K, Ko YG. Continuous differential speed
rolling for grain refinement of metals: processing,
microstructure, and properties. Critical Reviews in
Solid State and Materials Sciences. 2019; 44(6): 470-
525.

7- Fajfar P, Lah AS, Kraner ], Kugler G. Asymmetric
rolling process. Materials and Geoenvironment. 2017;
64(3): 151-60.

8- Hashmi S. (2014). Comprehensive materials
processing. Newnes.

9- Rout M, Pal SK, Singh SB. Cross rolling: a metal
forming process. Modern Manufacturing Engineering.
Springer. 2015; 41-64.

10- Nayan N, Mishra S, Prakash A, Murty S, Prasad M,
Samajdar I. Effect of cross-rolling on microstructure
and texture evolution and tensile behavior of
aluminium-copper-lithium (AA2195) alloy. Materials
Science and Engineering A. 2019; 740: 252-61.

11- Magalhdes DCC, Kliauga AM, Ferrante M, Sordi VL.
Asymmetric cryorolling of AA6061 Al alloy: Strain
distribution, texture and age hardening behavior,
Materials Science and Engineering A. 2018; 736: 53-60.
12- Moghaddam M, Zarei-Hanzaki A, Pishbin M,
Shafieizad A, Oliveira V. Characterization of the
microstructure, texture and mechanical properties of
7075 aluminum alloy in early stage of severe plastic
deformation. Materials Characterization. 2016; 119:
137-47.

13- Yang Y, Zheng H, Shi Z, Zhang Q. Effect of
orientation on self-organization of shear bands in 7075
aluminum alloy. Materials Science and Engineering A.
2011; 528(6): 2446-53.

14-LiH, Chen P, WangZ, Zhu F, Song R, Zheng Z. Tensile
properties, microstructures and fracture behaviors of
an Al-Zn-Mg-Cu alloy during ageing after solution
treating and cold-rolling. Materials Science and
Engineering A. 2019; 742: 798-812.

Modares Mechanical Engineering

—X:

X7t awf)e LY Dablia’V: OLf: O ablaze/f. <m/f-

0 15 30 45 60 75 90 105 120 135
Gy ol
Sl 595 WO U wase aily Gilej 03L 55 loj— (e (slanylages (F JS&
gbliie 399 g puditune 399 1) 93

(S Saii -F
o o313 2y Jud 55 doMs jsb 4y odel cuos 4 pge
!
JosglS adils 25+ 5 ayitans ¢yl 3,55 Jlasl b ()
iy yiog)Sxo YIE 4 ladils poye (uSile g S5
0se Silie e U gblie o)litel 353 Jlacl b
) yiog e V1Y 4 ladils
39 el 3gd 280 g 2Fe Sl asy Ghy slail (Y
Aad S oslo yd gblaie 393 1F 51 un
padiane )98 15+ (gdigad (S oo Sy ol s (W
obes LR8I b 592 sy @blite 3y98 1+ (digad ||
b (53 1 53 adigad olad G «(3luss
G 3 0 G i8] deys (U a8
355 s el 2k
3gh wahd 53 b g S AU e pRlEl (F
Sl ams gy it 395 il)d 51 Sipuguwere gblite
bl 3> 4y osle it (b (5w j9y V S

) 35>

Gimgh Jol> dlis ol el whgize :3NS] dsupls
035 ko (Sl yat 3 (Sl S g 53 9wl Ak
el

5 lglole b Gedlio (o)ls s gum lie (ol :@8lie (yiylas
3l ol

0 35)55 (Js! odiuns) g ebl el rBuiungl agus
icles dizg, ((1Fy (el Shidsi/ Lol Sitmg i/ allic

Volume *, Issue *, ** *


http://dx.doi.org/10.52547/mme.22.11.669
https://dorl.net/dor/20.1001.1.10275940.1401.22.11.5.0
https://mme.modares.ac.ir/article-15-63769-fa.html
http://www.tcpdf.org

