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Experimental investigation of the effect of temperature in extrusion process of
ECAPed nanostructured Titanium
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Today, many researchers focus on proposing severe plastic deformation (SPD) methods du
Received27 January2017 superior mechanical and physical properties of achievedfirigagrain material. In all SPD methods
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‘ A ) large strain is implied ithout any substantial dimensional change of work piece to generate UF(
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even nanograin (NG) materials. Equal Channel Angular Pressing (ECAP) is one of the most su

Keywords: techniques for industrigl applications. Using a long and thin rod is !imited:iAPEpror;essln the
SPD ’ present study, a combined process composed of ECAP and Extrusion processes is used on
ECAP grade2. Titanium is extensively used in aviation and other industries because of its high strei
Extrusion weight value. Using the combined presdeads to production of long length and thin nanostruct
Titanium ) rod. The main goal of this process is evaluation of the temperature in Extrusion proce
¥:r$]gae?;°tﬁ'r§r°per"es nanostructures Titanium rods. At first, Titanium rods were processedpfasges by ECAP process

400°C and then they were processed by Extrusion process at 5 different temperatures includ
350, 400, 450 and 500°C. The result showed that the best mechanical properties achievec
specimen were extruded at 300°C. Strength and hardness weeelgeimproved. Also, the
microstructure was very homogenous and refined. The mechanical properties of titanium grade
combined process were equivalent to titanium grade 5 which is used in medical applications
expensive.

porimagll aiile) yae yolic slls Cll a5 wuibis slagll 5 b oot o AU %18 U
Al il 993 glray Conl Gludl codls sl (ol Sl 5 (paaolily 5 Sa,e5 0,8 b gladase ,o Slld 015 (g bw Lalls auslis o) el
Al wls (Sl elss Glgiee lSlag, e b 0sd eolanul ol ol (Sl ploxinl o ls (ko] juls) gl 8 )lae o ob;
Pl b Voare Jislan ) 3gae ol (il 3l (sloslil BB 0> b1, (5,5 alies opl g canla)] 5wl oolinul o (Lol wlge 5l (S0 s, bw alls

Please cite this article using: 3Céwly atwenAv 6¢»

M. Eftekhari,Gh. Faraji O. Shapoorgam. BaniassadiExperimental investigation of the effect of temperature in extrusion procds8AfPed nanostructured Titaniyumodares
Mechanical Engineeringvol. 17, No. 4, pp.52-60, 2017(in Persian)



O 9 (5 )Ll Soxo

Sl e &g 0 b dulss Hals 3 galls @uiliss 93g pawST )3 Led il 2azS )2

Fig. 1 Schematic illustration of the ECAP facility showing the angles
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Fig. 2 Internal view of the used ECAP die
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Fig. 6 Used SEM devices ]
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number of pass @00 °C
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Lwél Gewhr ©COEE Y%lUAFUE A
%) 6A  (MPa) (MPa) #CSC W
8.2 1027 787 300

9.4 977 738 350
115 941 711 400
12.8 878 655 450
14.2 780 572 500
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