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(AI=5086) 5 (AI=6061) Ll asial¥) i€l Slaasl Jilsill miay 2(1) By Jgan

Si Fe Cu Mn Mg Cr Zn Pb V Ti Al
Al-6061 | 0.681 | 0.302 | 0.321 | 0.067 | 0.89 | 0.202 | 0.006 | 0.006 | 0.01 - Balance
Al-5086 | 0.38 0.46 0.09 0.32 | 412 | 0.12 0.21 - - 0.05 | Balance
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(AI-5086 5 Al-6061 ) asial¥) dSssu (3o (b 13 Asiyia gl 1) Laslia o (SI0,) Walual) gilha Aila) 5l duald

Gyl i (AI=5086) 5 (AI=6061) Gl asaialV) i i) SlaaSU Qs o 2(2) a8y Jgda

(ASTM)
. ] Other
Si Fe Cu Mn Mg Cr Zn Ti element Al
Al-6061 | 0.8-04 | 0.7 0.4-0.15 0.15 1.2-0.8 | 0.35-0.04 | 0.25 | 0.15 0.15-0.05 | Balance
Al-5086 0.4 0.5 0.1 0.7-0.2 | 4.5-3.5 | 0.25-0.05 | 0.25 | 0.15 | 0.15-0.05 | Balance

Ariiad) L)) alsally Gala) Al g 3(3) A8y Jgoa

P
=

Composition

Al6061 alloy as received

Al6061 alloy+1.5% SiO;

AI6061 alloy+3% SiO;

AI6061 alloy+4.5 % SiO;

AIl5086 alloy as received

AI5086 alloy +1.5% SiO;

AI5086 alloy+3% SiO;

O|IN|OO|O R W[N]

AI5086 alloy+4.5 % SiO;
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v

Wear Rate (10-9) (gm/cm)

L R

0 15 3 4.5
wt. % SiO, particle
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w
(=]
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Vickers Hardness (Kg/mm2)
N
(=

-
=

. y

Base alloy 1.3
wt. % $iO, particle

o

4.3
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WAI-B061
EAI-5086

Base alloy 1.5 3 4.5
wi % SiO, particle

S5l 5l sal) 5 L) o srial) S gl BN anall uslly ZESY oy A5Gl gy 1(5) JS

a-Al
Si0:
particles
X250 X250
ZS._L_L.J EQ),;_;A}\ \_s'_lSJ:\Sl c.a_,;! .(6) m :LIS!;.\J 5aLall L'g_)g.;nl‘ \_ES_)'.'\H e'a_” :(7) d&n‘
Qi S Al-6061 unl.\.n\l\ Al-6061 + 1.5% Sl02

2S5l alall (g jenal)l Sl gy 1(8) ) ASlial) solell (g emall Sl puaiass £(9) JSEN
AlI-6061 + 3% SiO, Al-6061 + 4.5% SiO,
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(A1=5086 5 Al-6061 ) assial) A (30 Guba) 3 L8]0 Mgl L) Aaglia o (Si0,) Wlud) ilda dila) a0 Aufn

LY 28l gl S gy 1(10) g8 ASLa sl penall S g (1) S
cGua WS AI-5086 Al-5086 + 1.5% SiO,

S el 3alall gﬁ)@%“j\ Sl o (12) Jedd saldll 95)@.«3\ S Kl . (13) Je&d
AI-5086 + 3% SiO, AI-5086 + 4.5% SIO, i)z
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STUDY THE EFFECT OF SILICA (S102) PARTICLES
ADDITIONS ON THE WEAR RESISTANCE OF
ALUMINUM BIASED ALLOYS (AL-6061, AL-5086)

Yasir Muhi Abdulsahib
Assistant Lecturer
Production Engineering and Metallurgy Department - University of Technology
ysaer_msc2010@yahoo.com

ABSTRACT:- Aluminum matrix composite is most important materials used in various
industries because of its good properties such as wear resistance, low density, and high
resistance to weight ratio. In this paper, Metal matrix composites (MMCs) of the base alloy
(Al-6061) and (AI-5086) reinforced by silica particles (SiO2) (1.5, 3, and 4.5 wt%) with
particles size (150 um) was prepared by stir casting using vortex technique, silica particles
(SiO) are added to the molten and then stirred the melt by electrical mixer stir to work the
vortex and then pour the mixture molten into cylindrical mold and then was cutting and
preparation of samples for examination and testing of wear, hardness, density and study the
microstructure of the samples and the comparison between them.

Results show from this study that the wear resistance of Al matrix composite its
improvement due to addition of silica particles (SiO2) as compared with basis alloys, (Al-
5086) matrix composite has higher wear resistance rather than (Al-6061) matrix composite.
The higher wear resistance at added the 4.5 wt.% of silica (SiO2). The addition of silica
particles in proportions above has contributed to the improvement of hardness which is
reflected in improved wear resistance, and that this improvement in properties increases with
the proportion of silica particles added to alloys base. As for the properties of density,
decreases the density of Al-matrix composites as compared with base alloys with low
proportion when added the silica particles (SiO>).

Keywords: (Al-6061) & (Al-5086) Matrix Composites, Silica Particles (SiOz), Wear

Resistance.
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