64-56 (oo 12 o lasis 17 093 1396 Sidml ( Yoy 3o SWle wigo alxo

A3 ke dolinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

ol A g3 AIICNT-ALO: (G pd o 3gml” 936 (S ULy 9 Silo ol
W 5395 Sl au T tawgs

" gaaal ol L padle 2 ) g3 &350 b jusan F A 3 gaias

Moz S lgem e o8y @lge (g o5 753 ggmitih -1
oz olages oy (sl (53t oKl lge (wine ldll =2

Ngems )l weS olStils g (pusige letils -3
ebrahimi@hsu.ac.ir 9615131113 iy oo lgpmo #

LXVLES Al Wb
5 JB g Joo asilo Jogl Ao i mlio )3 elin] (539 (0l oo (S3g1 5 (6551 Bpmo lS jokito 4 s (sl Jlo o 13951415 L;;;B)J e
S sl o Liagll 3 b 00l Cush Lowisesll dine) (gld Cujonls by scansl 033 olaaisl 363 ) 1) gyl Slangr L2 g 13%) ’G o “5);
U ol 3o .l 4B S )13 latoee | gHluw da g 3)se (mlio azmen )0 20y Can YU js 4 el Caws > 4 1396 3110 scul > 4,
bilseo 5l ujoralS gl ol Wy ey 228 g (ARB) Lslol 5yp Jlasl il ol 6 51 oslizl LAVCNT-Al05 cyjgpels Ol 4l
Vs 05 ool a8 Cugh loie 4 oad lglS luol (559 doyd 2) Lnegll § (LS9 Moy 1) oyl win )5 sladggl S5 e 69> CujonelS il
2ol B oy g Con 090 (B 2)p Jlal dulp il (slagel 0 Cojeels gb (S Lol g yllog, bl 2,98 JLal
oSel 4wl il 3o 31 ol gl a3 e ol 3,55 Slaculy s I3 L 1y aosiS s STy St (s S SeogSn G sl
15 pasosll (6l yiagil 77 51 (saio) 4l (o3l 45 (gltigF & A3y (oo 3,95 sl oly 31ass il L Lol (sojlul anls (goims i Leegl

e ol
OBl @l & IS @ ol aeg BB dgme Cojorsls (Sule ol ) B (ol ) CojerslS (olp agl 533 4 11 S
03,8 306 1) 00 U5l postsogl] & Cms ol 6 5l ey 00 255 CujoralS B 5w g oS plSoeil 4123 5 5.9

Mechanical and microstructure properties of AI/CNT-AIl.Oz hybrid
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In recent years, many attentions have been paid to decrease of the weight of components in automotive,
Received 08 August 2017 transport and aeronautical industries, in respect of reduction of energy consumption and environmental
Accepted 30 October 2017 pollution. Therefore, low-density aluminum alloys reinforced with nanoparticles especially CNT and

Available Online 01 December 2017 Al,O3 have been broadly considered for application in such industries due to high strength/weight ratio.

In current work, AI-CNT-AI,O; nanocomposite was produced by accumulative roll bonding (ARB)

Ki ds: . . .

H;)Q',Vizrnznocomposite after 6 passes. CNT-Al,O; composite with 1wt% multi-wall carbon nanotube (MWCNT) and 2wt%
Accumulative roll bonding (ARB) nano-alumina was prepared by ball milling process. The effect of the ARB cycles on the microstructure
Cffbon nanotube (CNT) and mechanical properties of nanocomposite were studied by field emission scanning electron
Al:O3

microscopy images (FESEM), X-ray diffraction data, tensile and micro hardness results. FESEM
images showed the uniform distribution and high quality bonding of carbon nanotubes in the matrix. X-
ray diffraction analysis indicated the composite nanostructure formation with the crystal size of 53.3 nm
after 6 cycles of ARB compared to 77 nm of Al after pass 11. The results obtained by the tensile and
hardness tests showed that at the end of ARB process, ultimate strength was 5.9 times, and hardness was
3 times more than those of the annealed aluminum.

Mechanical properties
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Fig. 2 XRD pattern of ball milled CNT-AI,O3 nanocomposite.
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Fig. 6 (d) FESEM micrograph of particle distribution for RD-TD plane
in pass 6
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