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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, A356 aluminum alloy matrix composites reinforced with different weight percentages of
Received 27 July 2016 SiC nano- and microparticles respectively with 50 nm and 5 um average particle sizes were fabricated
Accepted 20 August 2016

by stir casting method. Due to the effect of T6 heat treatment on the strength and hardness of A356
alloy, the obtained composites were subjected to the T6 heat treatment. The mechanical properties such
as hardness and compressive properties of the composites were investigated. Microstructures of the
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Stei)r’vc":s;irs]g samples were also investigated by an optical microscope (OM), scanning electron microscope (SEM)
T6 heat treatment and field emission scanning electron microscope (FESEM). Microstructural investigation indicated that
Microstructure T6 heat treatment led to the change of eutectic silicon morphology and formation of the Mg2Si

SiC particles

Hardness and Compressive strength precipitates during age hardening stage, leading to increased hardness and compressive strength. The

results showed that an increase in wt.% of nanoparticles leading to increased hardness and compressive
strength. The results of microstructural investigation showed the relatively uniform distribution of
reinforcement particles. Also, the strength and hardness of the composites reinforced with nanoparticles
were greater than those of the composite reinforced with microparticles, even with higher weight
percent of reinforcement particles. Hardness and compressive strength at 35% strain for the composite
reinforced with 1.5 wt.% nanoparticles were respectively obtained 62 HBN and 252MPa, which are
improved compared to the base alloy.
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Fig. 1 SEM micrographs of As-received SiC micro particles
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Fig. 7 The optical micrograibhs of (a) As-cast A356 aloy and (b) 5wt.%
SiC microparticle reinforced composites
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Fig. 8 The SEM images of microstructures A356 alloy in T6 heat
treated condition
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Fig. 9 (a) SEM micrograph of the 5wt.% SiC microparticle reinforced
composites (b) EDS composition analysis

oabgsl S jgeals Ll 3l gy 955 sSns Seo g (8) 9 S
@ raie 5l e (B) (s eg S 1,5 G35 0005 L

10 o lesis 16 093 1395 5o ()3 SHlse (Swiie



Ubled 9 5 g9ec JloS

NS T Ak by, 43 SIC (5509 )50 9 93U S b 03w giis AB56 s j9aels sbiduastine 9 Sulgs

[21] s s cillas o Sen 5 Ul 5l Lol

Ceely wilgie o2l mrieie g ek j32> Al-SIEMG slajLT o
odd il Sllee ST (3 (ul38 4 pmie 5 0ad MOpST s,
hol Jole o8 ol oas ounlice wogesy ol (8) 11 S5 4 a5 [22] 55
b a4y S 00d Sy Sliles oujpeelS Sladiged e sl
Soi 5 gl sl Plosl Jds 4 )l Sl plnil ol (S,
Ol slml 4y pomte cgladl 353 sl Jolome oS5 5 3T polie ity
el g oads (gilu sy Slios 5l Gy S0 @555 LMERST 52 5 pSoxs
J18] ol ons badiges (5w il 38l

& obind plSxiw! -3-3
oals i jlad gal 5l olo ladiged (16,5 = s omie 13 IS5 5o
s il Sllee Gl o 55 o sanlic 45 jsbilas asl 0ds
by ST el plSoul aS( sboa ol s5uge |y aly ST el plSoi]
ol s y0 B3 Jlade 4y (Sisy, e 4 s ouds Syl ldes
il el 55 A356 5LIT aie ) 4 oS ogis S o958l ] axsly
Sl3gl Sie doye 15 40538l b aS g sbay  Cwl oads pudis plSoiul
s9a> 5l Sldee el 0wl LT el plSoxtnl o a8
ol A28l Sgap 2o 21

Ol A3B6 SLIT (55, T () clbes 5 gilucajonls L
O aBlol Ly aSgysboay ol (il (gyS et jsbas 1) paded plSocl
Aol T6 5> cldos 5 pomadiw 005 1,346 S39 oy 1.5
ool @il l33 a0 BT Gl 4 (S, 4l ST 4 G ols
i3l (Gig weps 1O L eadcush Cujorsls eled plloniul (rizpen
oud yidem wo)d 4 Gliee 4 5y, Se DS iy aey0 5 4y e
oW

03,51 0030 35 25,5 50 ladiges (g lid plSouinl 55 14 S jo

el 00

SEM HV: 15.0 kV WD: 9.98 mm L1l

SEM MAG: 75.0 kx Det: SE 500 nm
View field: 2.77 ym | Date(m/dly): 11/26/15

MIRA3 TESCAN

FESEM - RMRC

(b)
25000 14000
Al (B) Al (A)
12000
20000
10000
2 15000 2 8000
Z Z
5 3
g x|
= 10000 6000
4000 -
5000
2000
Mg 8 si
0 04 c

0 1 2 3 4 5 0 1 2 3 4 5
Kev Kev

Fig. 11 (a) SEM micrograph of the 1.5wt. % SiC nanoparticle
reinforced composites in high magnification (b) EDS composition
analysis
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