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ARTICLE INFORMATION ABSTRACT
Original Research Paper This research studies pass numbers effect on microstructure and mechanical properties of
Received 20 August 2014 magnesium alloy of AZ31C in the tubular channel angular pressing (TCAP) at temperature of
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Available Onlire 30 November 2014 300°C. Pressing process has been carried out through four passes over AZ31C Magnesium tubes

and in each pass the sample is exposed to Tensile and microhardness test and Metallography. The

Keywords: microstructure and mechanical properties of processed tube through one to four passes of TCAP

Severe Plastic Deformation process were investigated. Microhardness of the processed tube was increased to 62Hv after one
Tubular Channel Angular Pressing AZ31C pass from an initial value of 48 Hv. An increase in the number of passes from 1 to higher number
Grain Refinement of passes has little effect on the microhardness. Yield and ultimate strengths were increased 1.97

Mechanical Properties and 1.57 times compared to as cast condition. Notable increase in the strength was achieved after

two passes TCAP while higher number of passes has little effect. Microstructural investigation
shows notable decrease in the grain size to aroundé um from the primary value of ~1.2 mm.
Microscope images show that the grain size becomes smaller with the first pass but bigger in the
next passes.
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1- High Pressure Torsion (HPT)

2- Accumulative Roll Bonding (ARB)

3- Repetitive Corrugation and Straightening (RCS)
4-Bulk

5- Tubular Channel Angular Pressing (TCAP)
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128


https://dorl.net/dor/20.1001.1.10275940.1394.15.1.35.1
https://mme.modares.ac.ir/article-15-9449-fa.html

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

[ DOR: 20.1001.1.10275940.1394.15.1.35.1 ]

Obled 9 s3exo g0 Ylea plldus

-+ Slalg) 1343915 JUIS )3 HUixd 34l 3 S AZ31C 9 ke SWIT SHle olgd 9 HUd L 39933 el Slass il

(20,0) aris Jsbo
O P N W Hh U1 O N 0 ©
.

1iis

ol wigad sl Laiged awly 2 diged dly 3 iges aly 4 diges

ook olass

4l A6 1 Glatiges 5 ol diges anii Job (il bl auoys lage T JSCi
@yl 1/2 Sase jladgl ails Lawsie o3lail TCAP ail )3 51 L56 aguls
Fog)Ses 112 g0 (oly 53 oy Sen TI5 (Sl oy yo yiog Soa B 390
Orizpen ol 00 1Sz S plaz oy 0 5Res,See TIB 5 g Wy 5
95 3l el g b & bgiye & Sl g Son 1 sgas ails 035,
Sy sladils oS slaed ol jen a8l Suze Hsli 5, sladils jyolad oyl
loals 4yl cle Wsh oo sanlin wilaas bl 5, sleails b a5
oS L U8 aasls cpl aS el wlewile 8L S s 3l o b o
Al e & wlesgs K8 i slp (omlie 65w Gl S8
slaails) wlEge Jbsle o ams o wily Jlair JS& i TCAP
o0 8 S o 25> 4 48 Cul odel 34> (c,‘:;a)o sails Lol o 5,

Oy

(o) ()
53 Aiges ~z cduwly Sy digai m 0 pl> digai m Al 59K So pglal 8 U
awly Hloz digei =0 5 auwly A digei=o awly

129

@ oaul 461 gladises pelud plSotial 4 bgpe logei O Ko
Sgdign 03 g0 (59, 5l A jebilen il pla Ky, diged ol en
1/97 el 0dp,y JSWLIKS 124 jsse pls diged o JKLLKs
Sgd oo oddlin Hlagel (59, 5l a5 jsbles .l a8l alidl ol
p9d ool 5y el Al Al (s Djga 090 il U eedes plSi
ol azdly jralS s & sy 0)lgs das 4

ly Jste slorly Jlasl (b les plSrind Slynsis ogas 6 U
dgel 2led pelad plSotiul 958 0 snalin a5 jsblen a0 lis
ob o JKabKa 223/5 arcins Jade 4 JSul Ko 142/2 Jlsis 5l ols
Soged cpl G ol 00,8 oy alidl ply 1/57 S el ol oo
ol g Bl Gl (et Ojga pg ol U pls dige ol plSoxin
el 05 )5 oy GralS a4y pgo

| s sl e o sy oo al38 dmys foga 7 S5
o,y dedigad pllotinl (1ol581 L 8y, o JUail S jeboylen a0 o (LiS
Ot s B digad a5 (o 4 il o SR Aty Jsbo 38l
oS shls ks 4 wiges g 009 (auoyd 518) arcin Job (alpdl s s
el (303 1/51) jlais

Sl 9,500 ple5 -2-3
S Al 4 b L slaaiges 5 pls diges (osSug,San polas 8 IS5
A.&bd‘sn

Sy S8 s o 4 o5 w00 (LS (29 S gl

180
160
140
120
100
80
60
40
20
0
3 A.tyu A.t

pl> diges auly 14.,544 2 gl
aly aly aly

(JSly 5) porbs plSiomil

ool olass

4wl 451 gladiges g ol diges peles plSoxinl Jlogas 5 S

300
250
_ 200
] o
a
3 100
3 50
v
S 0
% pl> diged awly 14.,5& 24_\,4.; 3m,~ m
- "
ool olass

Al A UL sladiges 5 pls diged ol plSiomind loges 6 S

1 osleits A5 095 1394 (335,38 (urde Suilke wlise


https://dorl.net/dor/20.1001.1.10275940.1394.15.1.35.1
https://mme.modares.ac.ir/article-15-9449-fa.html

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

[ DOR: 20.1001.1.10275940.1394.15.1.35.1 ]

UKo 9 (s3exo (9900 Ylea yllduc

oo sladg plsaggly JULS )3 HLid 3iglsd )3 AZ31C @y iaie ST LSuilSe olss 9 U lus 3 s Loyl Slass Hil

[3] Y. Saito, H. Utsunomiya, N. Tsuji, and T. Sakai, Novel ultra-high straining
process for bulk materials-development of the accumulative roll-
bonding (ARB) process, Acta Materialia, Vol. 47, No. 2, pp. 579-583,
1999.

[4] J.Y.Huang and others, Microstructures and dislocation configurations in
nanostructured Cu processed by repetitive corrugation and
straightening, ACT MATER, Vol. 49(9), pp. 1497-1505, 2001.

[5] V.M. Segal, materials processing by simple shear. Mater Sci Eng, Vol. A
197, pp. 157-164, 1995.

[6] D. Orlov, G. Raab, T. T. Lamark, M. Popov, and Y. Estrin, Improvement of
mechanical properties of magnesium alloy ZK60 by integrated extrusion
and equal channel angular pressing, Acta Materialia, Vol. 59, no. 1, pp.
375-385, 2011.

[71 M. Kamachi, M. Furukawa, Z. Horita and T.G. Langdon, Equal-Channel
Angular Pressing Using Plate Samples, Materials Science and Engineering,
Vol. A361, pp. 258-266, 2003.

[8] S.Ferrasse, V.M. Segal, S.R. Kalidini, F. Alford, Texture evolution during
equal channel angular extrusion: Part I. Effect of route, number of passes
and initial texture, Mater Sci Eng, Vol. A 368, pp. 28-40, 2004.

[9] J. C. Lee, H. K. Seok, J. Y. Suh, J. H. Han, and Y. H. Chung, Structural
evolution of a strip-cast al alloy sheet processed by continuous equal-
channel angular pressing, Metallurgical and Materials Transactions, Vol.
A 33,No. 3, pp. 665-673, 2002.

[10] O. Bouaziz, Y. Estrin, H.S. Kim, A new technique for severe plastic
deformation: the cone-cone method, Adv. Eng. Mater. Vol. 11(12), pp.
982-985, 2009.

[11] G. Faraji, MM. Mashhadi, HS. Kim, Tubular channel angular pressing
(TCAP) as a novel severe plastic deformation method for cylindrical
tubes, Materials Letters, Vol. 65, pp. 3009-3012, 2011.

[12] Y. lwahashi, J. Wang, Z. Horita, M. Nemoto, T.G. Langdon, principles of
equal —channel angular pressing for the processing of ultra —fine grained
materials Scripta Mater, Vol. 35, pp. 143, 1996.

[13] G. Faraji, M.M. Mashhadi, H.S. Kim, Deformation behavior in tubular
channel angular pressing (TCAP) using tringular and semicircular
channels, Materials transactions, vol. 53, pp. 8-12, 2012.

[15] G. Faraji, M.M. Mashhadi, H.S. Kim, Microstructure inhomogeneity in
ultra-fine grained bulk AZ91 produced by accumulative back extrusion
(ABE), Mater. Sci. Eng, Vol. A528, pp. 4312-4317, 2011.

[16] Hugh baker michal m. Avedesian, ASM Specialty Handbook: Magnesium
and Magnesium Alloys.

[17] S. Kleiner, O. Beffort, P.J. Uggowitzer, microstructure evolution during
reheating of an extruded Mg-Al-Zn alloy into the semisolid state, Scripta
Mater, Vol. 51, pp. 405-410, 2004.

1 oslodis 15 0995 1394 11335 58 (w30 Silse wiie

a8 o5 p3¥ anlyd elsil gl gt loj &Sl dodo 4 o slaly
55 p sl g end Il wad (S S8 uns poalls a,

el 00l ST ol wlo gy Wgy Ao o wiloads JLSis

S5 amss —4

29 iy Sy S8 eyl aigas e o el (gl iules] ol
ool 5l e TCAP a8 j0 o by sloss ol3dl el andly ]38l as o
bl ladigas s 5 Sne iz b gl

5 oilEl 0o T 5 57 cip 4 peled 5 e Pl 5o oy o
ol a3l 2l w0 56 At Jobo

oo 3 Lo aly olass g sl sy 9 (ol 5 plSil (2331 0
il plSoial (2l 5 (s i 3G pgo

2 yegSun B ogam 4 pl diges o e due 12 51 ails Lawgie ol
byiye a5 Wil oo hag,See 1 ogam ails (03550, 45 Sl oy Jsl o
ol pg ol 4

ails Lo o3Il 5 32y » (it 23l Jsl ol Slam bagly slass

sl

&xlp -5

[1] R.Z.Valiev, T.G. Langdon, principles of equal —channel angular pressing

as a processing tool for grain refinement. Prog Mater Sci, Vol. 51, pp.
881-981, 2006.

[2] AP. Zhilyaev, T.G. Langdon, using high-pressure torsion for metal

processing :fundamentals and applications Prog Mater Sci, Vol. 53, pp.
893-979, 2008.

130


https://dorl.net/dor/20.1001.1.10275940.1394.15.1.35.1
https://mme.modares.ac.ir/article-15-9449-fa.html
http://www.tcpdf.org

