Slal 999 gy 99 Movw g A o (Sl o195 Amlio g (o y y
(MAF) 0 55 &2 (5 ,5%iaT g (ARB) %o

" 53558 el e sola 'l e el
(amir.hossein.e@hotmail.com) .agie ;LedSo1y oDl 5131 olKiSls W 55 ctlu 0 3 e =)
(hoseynil983@gmail.com) . Sl dgd os o 5 o8l W5y cotles Al ol )8 (g gmeiils Y
(kazerooni@srttu.edu) . sl dgd us o 5 o8 W5y ctli 05,8 Lskeal =Y

Investigation structure and mechanical properties of commercial
pure copper produced by Accumulative Roll Bonding (ARB) and
Multi Axial Forging process (MAF)

A.H.Eslami'’, H. hosseini’>, A.Kazeroni
1-Department of Manufacturing and Production, Mashhad Branch, Islamic Azad University,

(amir.hossein.e@hotmail.com)
2- M.Sc Student, Engineering Faculty. Shahid Rajaee Teacher Training University, (hoseynil983@gmail.com)
3- Asistant Professor, Engineering Faculty. Shahid Rajaee Teacher Training University, (kazerooni@srttu.edu)

S slml sl b e o ae (5 5 8l 4l 03101 L sl e A5 glats, 5l S Ol se o (Sever Plastic Deformation) was Saudly IS8 om0
s al 5 (ARB) i 3,50 T3 335 Jol Lo plmal 51 o VU il 3l Szt la 23S Jlesl 3 b 5 03Y 55 b slaails b L
Sl sk ol tasn 55 il e o e (g e Lol le 4 ol s 5 LS Oleage JSE i Jlesl sl ) Olse & MAF) o) e i
Cia g3y e e sl 25 5515 MAF S ARB sl 3 o (gl palls e (s 5 oSl GRl531 5 5 s il ) skl sl Gl e
G5 s o 4 G sy 53 ) eslinal b e (6515 ek se 4 )y i3 S lesl ek gl dame sles 3 OLSG Jaul 5 oS e 55 b
SiS e glad el plomil s 4 ol g 3l lil gladi sl ST ol g L el Ayl 3 il e s (SO 5 (5l sl LT gl
Sl S s b o (3 St sl MAF S ARB oo (5151 L plSounal 5 oos (25 (o S disls 0L L tulesl ol b5
G S Sl s e ol bl S Ll 5 olla gy wlasiie Bl 51 MAF o, 5l eslinal Lot 65505 slasisad oS 55 0

AL ARB

LSS ol gaJ)m.L‘eéji;ATsM Slasl 5,5 15 hdS glacsly

Abstract

Techniques of severe plastic deformation have been of continual interest in the production of novel metallic
microstructures. Among these, accumulative roll bonding and multi axial forging have been extensively used in
modern industry. Accumulative roll-bonding (ARB) and multi axial forging (MAF) process are severe plastic
deformation process capable of developing grains below1um diameter and to improve mechanical properties. In
this study, high strength and high rigidity copper were produce by ARB and MAF methods, using commercial pure
copper to seven cycles. Mechanical and structure analyses were conducted on the produce specimen to evaluate
their mechanical and structural properties in different ARB and MAF cycles. Hardness, yield stress, UTS and
ductility properties of samples were determined by mechanical tests. The results show that hardness, yield
strength and UTS of the axial forged and rolled samples are increased whereas the strain hardening decreased by
increasing cycles. With increasing strain during ARB and MAF passes strength of these specimen increased but
elongation decreased. According to the last analysis results, it can be said that multi axial forging in compare of
ARB process can produce ultra-fine grained materials to improve the mechanical properties including tension and
hardness.

Keyword: Accumulative roll bonding, Multi axial forging, mechanical properties.
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1. Sever plastic deformation

2. Hall-Pitch

3. Bottom-up procedure

4. Top-down Procedure

5. Sever Plastic Deformation

6. (Equal channel angular pressing)
7. (Cyclic extrustion-compression)
8. (High Pressure Torsion)

9. (Accumulative roll bonding)

10. (Multi axial forging)
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