126-119 Yoo 6 o loubs (16 6,95 1395 Hgs yaahs ()30 SWLKo (w0 Idio Ao

G5 ole dolinle _b_==

< . -Eh i

w0 S0 (Swigo = §
= LIRS
mme.modares.ac.ir M%;:Z/,

9 SRl Kol (5357 3 tawgi Al2024/Gr/Zr0z oS § g joseli" il A s
el 9 SHlCo oled 3 (5§ S §T ()

"3 allS Gl 2ot peu Sale Gl LoLias ) 3 gaias 1a 3 sueal sur

Olad diw (Je g olSKuily lge awdie byl wlid )l ooy =1

o9l ogluo 3l3T oKty e  pwdipes byl (ol IS ggoeitils =2

Ole b (e oKl wlgo wdige bkl =3
shahab.kazemi@basu.ac.ir 6517838695 iy Ggiio < lion *

LAWY Al SleWb!
Cajopels IS oo 1 osiiS g IS wres Connad 008 (el W0 (o155 Cagpals| 10 oS Cagi sl 5l S yp S S o (g, e
Ol (oS 5 Cojals el S5l oaisS cagls sl 5l S »,w)w o S5 )0 e p5518 Sy S o 3L 139153?3:3 Sf jﬁ’;
b S 5 segl 15 b o3l uile b LisS 5 @ b 2024 piisosll S 55 oo Cujouels s ags ol oyl plol 51 Gun 1395 3o 25 culo o a1
§ Cajoels $U g el ol (otlizel (SWlacl (69l 8 Sl Lawsg Sglite S5 Cannad b (19,50 100 51 208" )3 05l (3l 57l ls
e A odlitwl da > 3 Byl gl g 4y i deo 20 5 4B 5 493 1000 (s 4y ol (g9 iy ey g (Jly9d Caspuo S olzzel (Sl )9l 8
S ool 5 (Sl ol bk S5 Cuamd Sl 2 4 g 20 plol uli 250 S0l o) )3 OIS e e sokate 4 55 ol B
iy a8 oy bt gl 1,35 edlil (pag) (S9SN 05Sun Sm 9 398 w9Swg S I S Lojey (e gl A WBy Cojoels S el

i e . B . g o R 2024 iisnl
4SS B3 Sand ) 2 om Cope & Gl 5 Sy B Glaggeil cul 0ad mig (AL anl ) cSliSy pge 4 i)

A (g5 o3l g plodl 0nd A5 el gl il 5 (Sl olS (S Cand ) pslaie

Fabrication of hybrid nanocomposite Al2024/Gr/ZrO, via FSP and evaluation
effect role of hybrid ratio in mechanical and wear properties
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1- Department of Material Engineering, Bu Ali Sina University, Hamedan, Iran
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Hybrid ratio of each reinforcement phase in hybrid composite can be defined as proportion of its
Received 17 February 2016 volume to total reinforcement volume of the composite. The hybrid ratio is an important factor which
Accepted 23 April 2016 controls the participation extent of each reinforcement phase in overall properties of hybrid composites.

Available Online 14 June 2016 Hence, in the present work, surface hybrid nano composites of Al2024, graphite average particle size of

100 pum and ZrO, average particle size of 15 nm with different hybrid ratios were fabricated by friction

Keywords:

Friction stir processing stir processing method. For fabrication of nano composite the tool rotation rate was set to be 1000 rpm,

Hybrid nanocomposite and its advancing speed was 20 mm/min and tilt angle of 3 degrees were chosen. All samples were

Mechanical properties subjected to 2 passes of FSP to obtain more homogeneous dispersion of the reinforcements.

Al 2024 Subsequently, effect of hybrid ratio on microstructural, mechanical and tribological properties was
investigated. Optical microscopy and scanning electron microscopy were utilized to perform
microstructural observation on the samples and showed that reinforcements are well dispersed inside the
Nugget Zone. Hardness Vickers value measurements and pin on disk dry sliding wear tests were carried
out to investigate effect of hybrid ratio on mechanical and tribological properties of the nano
composites.
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