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Abstract. This paper aims to investigate the corrosion behavior of zirconium carbide (ZrC) reinforced Al – Si metal matrix composites (MMCs) 
in a mixture of acidic solution using weight loss method. The composites are prepared by powder metallurgy method. Al-12Si-xZrC composites 
containing 0, 5, and 10 weight percentage of ZrC particles are compacted in a die set assembly and sintered in an inert gas muffle furnace. The 
acidic solutions used for corrosion are 1 N HCl, 1 N H2SO4 and 1 N HNO3. The corrosion characteristics of Al-12Si-xZrC composites and the 
pure Al were experimentally evaluated. The corrosion test was carried out at different weight proportions of the samples in various concentra-
tions of the acid such as 1 N HCl, 1 N H2SO4 and 1 N HNO3 for different exposure time (i.e., 24 h, 72 h, 144 h and 216 h), respectively. The 
results specified that corrosion rate of composites was lower than that of base metal Al under the corrosive atmosphere, regardless of exposure 
time and acidic solutions used as corrodents. Al-12Si-xZrC composites become more corrosion resistant as the ZrC content is increased. This 
is because of the development of stable oxide layer above the specimens. Scanning electron microscopy (SEM) confirms the degree of attack 
of acidic solution on the surface of the examined material.
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mechanical and wear characteristics of Al matrix composites 
have been extensively studied. Corrosion characteristics of spe-
cific components are factors advocating for the use of Al matrix 
composites subjected to corrosive media.

Generally, due to several reasons, the corrosion resistance 
of aluminium metal matrix composites is lower than that of 
aluminium alloys, which results from crevices at the matrix 
or strengthening interface, fabricating defects, interior stress, 
microstructural changes and galvanic properties due to linking 
of the matrix and the strengthening [4]. In chemical processing 
and aerospace industries, Al matrix composites have emerged 
as alternate materials. During pickling, de-scaling and elec-
trochemical etching, Al matrix composites have been exten-
sively used in many chemical process industries, where they 
frequently come in contact with acids or bases, owing to their 
wide applications. Direct chemical corrosion reactions take 
place without detachment of metal and solution; electrolytic 
corrosion takes place if the two parts are detached. The progress 
of the corrosion reaction may be direct chemical or electrolytic 
and occurs according to the known laws of electrochemistry 
and thermodynamics [5]. Hydrogen gas evolution is often pre-
dominant in strong acid and alkaline solutions of metals by 
many conjugate cathodic processes in which corrosion occurs 
[6]. The corrosion studies on aluminium metal matrix com-

1.	 Introduction

Aluminium metal matrix composites, an important class of ma-
terials, contain metal or alloy as matrix and ceramic particles as 
reinforcements. Aluminium based composites exhibit improved 
corrosion resistance, wear and mechanical properties. Ceramic 
particles such as (SiC, B4C, TiB2, Al2O3, WC, TiC and ZrC) 
offer significantly improved properties over metals and alloys 
[1]. Aluminium based composites are used for the applications 
in aircraft parts, utility in electrical power systems, automo-
bile parts, and military sectors [2]. Al matrix composites are 
widely used, often in acidic or alkaline environments exposed 
to corrosion [3]. Silicon in aluminium forms a eutectic mix-
ture at a fraction (12%) which solidifies with very little thermal 
contraction, thereby improving the hardness and wear resis-
tance of aluminium. Zirconium carbide (ZrC) is an extremely 
hard ceramic material and is highly resistant to corrosion. The 
group IVA metal carbides are practically inert to attack by 
strong aqueous acids and aqueous bases even at 100°C. The 
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