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ZA27	 alloy	 solidifies	 in	 the	 wide	 temperature	
range	and	is	suitable	for	processing	in	the	semi‐
solid	 state	 [10].	 This	 led	 to	 the	 application	 of	
compo	casting	technique	for	producing	domestic	
particulate	 composites	with	base	 of	 ZA27	 alloy.	
Micro‐particles	 of	 SiC	 [1],	 Al2O3	 [1,2,11,12],	
graphite	 [9,13]	 or	 ZrO2	 [14]	were	 incorporated	
in	 the	 semi‐solid	 melt	 of	 ZA27	 alloy	 using	
mechanical	 mixing.	 Obtained	 composites	 were	
subjected	 to	 microstructural	 examinations	 [11,	
12]	 and	 tribological	 tests	 [9,13].	 In	 addition,	
mechanical	 characteristics	 of	 the	 composites		
have	been	studied,	at	room	temperature	[11,12]	
and	 moderately	 elevated	 temperatures	 [2].	
However,	 corrosion	 behavior	 of	 domestic	
composites	 with	 base	 ZA27	 alloy	 has	 not	 been	
tested	so	far.		
	
Physical,	 mechanical	 and	 corrosion	
characteristics	 of	 metal‐matrix	 composites	 are	
deeply	influenced	by	the	microstructure	of	metal	
matrices	 [15,16].	 It	 was	 shown	 that	 thermal	
treatment	 affected	 the	 microstructure	 and	
properties	 of	 ZA27	 alloy	 [17–19].	 A	 beneficial	
effect	 of	 T4	 regime	 on	 ductility	 [17]	 and	
tribological	characteristics	of	ZA27	alloy	[18,19]	
was	 noticed,	 although	 this	 thermal	 treatment	
resulted	with	minor	 reduction	 in	 hardness	 and	
tensile	 strength	 [18].	 In	 addition,	 it	was	 shown	
that	 T4	 regime	 affected	 the	microstructure	 and	
corrosion	 resistance	 of	 as‐cast	 ZA27	 alloy	 [20]	
and	thixocast	ZA27	alloy	[21].		
	
ZA27	 alloy	 is	 highly	 corrosion	 resistant	 in	
atmospheric	conditions	and	natural	waters	[22].	
The	 most	 common	 form	 of	 corrosion	 in	 these	
environments	 is	 general	 corrosion,	 which	
enables	 calculations	 of	 the	 alloy	 corrosion	 rate,	
based	 on	 the	 weight	 loss	 of	 samples	 during	
exposure	in	corrosive	media.	Immersion	tests	in	
chloride	 solutions	 have	 been	 used	 frequently,	
because	 chloride	 ions	 are	 present	 in	 numerous	
corrosive	environments.		
	
Тhixocast	 ZA27	 alloy	 is	 the	 base	 of	 ZA27/SiCp	
composites	 obtained	 by	 compo	 casting	
technique	 [23].	 Accordingly,	 the	microstructure	
of	 thixocast	 alloy	 is	 actually	 the	microstructure	
of	 the	 composite	matrix.	 It	was	 shown	 recently	
that	 thermal	 treatment	 (T4	 regime)	 negatively	
affected	 the	 corrosion	 behavior	 of	 thixocast	
ZA27	 alloy	 [21].	 However,	 there	 have	 been	 no	
published	 results	 until	 now,	 concerning	 the	
effect	 of	 T4	 regime	 on	 the	 microstructure	 and	

corrosion	 resistance	 of	 ZA27/SiCp	 composites	
obtained	 by	 compo	 casting	 technique.	
Considering	 the	 importance	 of	 corrosion	
resistance	for	selection	and	application	of	metal‐
matrix	composites,	it	was	the	aim	of	this	work	to	
study	 the	 influence	 of	 corrosion	 on	 the	 surface	
appearance	and	microstructure	of	the	thermally	
treated	 ZA27/SiCp	 composites.	 Corrosion	
resistance	 of	 the	 composites	 was	 evaluated	
based	 on	 the	 weight	 loss	 of	 samples	 during	
immersion	in	the	sodium‐chloride	solution.		
	
	
2.	EXPERIMENTAL		
	
2.1	Materials	
	
A	 domestic	 producer	 of	 zinc‐aluminum	 alloys	
(RAR	Foundry®	Ltd.,	Batajnica)	has	provided	the	
master	 alloy	 for	 the	 experimental	 work.	 SiC	
particles	(with	average	diameter	of	40	m)	were	
obtained	 from	 the	 domestic	 manufacturer	 of	
abrasive	products	(Ginić	Tocila®	Ltd.,	Barajevo).	
	
ZA27	 alloy	 was	 conventionally	 melted	 and	
casted	 in	 the	 Department	 of	 Materials	 Science	
″Vinča″	 Institute.	 Chemical	 composition	 of	 the	
alloy	is	given	in	Table	1.	
	
Table	1.	Chemical	composition	of	ZA27	alloy.	

Element*	 Al	 Cu	 Mg	 Zn	

wt.	%	 26.3	 1.54	 0.018	 balance	

*	Concentration	of	other	elements	 (Fe,	Sn,	Cd,	Pb)	 is	
within	acceptable	limits.	
	
Compo	 casting	 technique	 was	 used	 for	 making	
composites	with	1,	 3	 and	5	wt.	%	SiC	particles.	
The	 particles	 were	 incorporated	 into	 the	 semi‐
solid	melt	of	ZA27	alloy	with	use	of	mechanical	
mixing.	Parameters	of	the	applied	compo	casting	
aprocess	nd	description	of	the	apparatus	can	be	
found	in	[23].	
	
Composite	 castings	 were	 subjected	 to	 a	 hot	
pressing,	 in	 order	 to	 reduce	 porosity	 and	
improve	 the	 bond	 strength	 between	 the	matrix	
and	 particulate	 reinforcements.	 Samples	 for	
microstructural	 examinations	 and	 corrosion	
testing	 were	 machine	 cut	 from	 the	 composite	
castings.	 The	 samples	 were	 thermally	 treated	
according	 to	 T4	 regime:	 solutionizing	 at	 370ºC	
for	 3	 hours,	 with	 subsequent	 water	 quenching	
and	natural	aging.	
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Corrosion	 rate	 of	 thermally	 treated	 ZA27/SiCp	
composites	increases	with	increase	in	content	of	
SiC	 particles,	 because	 of	 increase	 in	 number	 of	
micro‐cracks	 and	 clusters	 of	 SiC	 particles.	 All	
above	 presented	 indicates	 lower	 corrosion	
resistance	 of	 thermally	 treated	 ZA27/SiCp	
composites	 with	 higher	 content	 of	 particulate	
reinforcements.	
	
	
4.	CONCLUSIONS	
	
Particulate	ZA27/SiCp	composites	(with	1,	3	and	
5	 wt.%	 SiC	 particles)	 were	 obtained	 by	 compo	
casting	technique	and	subsequently	subjected	to	
the	 T4	 thermal	 treatment.	 Thermally	 treated	
composites	 were	 exposed	 in	 the	 sodium‐
chloride	 solution	 for	 30	 days.	 The	 influence	 of	
corrosion	 on	 the	 surface	 appearance	 and	
microstructure	of	the	composites	was	examined.	
Corrosion	 resistance	 of	 the	 composites	 was	
evaluated	 based	 on	 the	mass	 loss	 of	 composite	
samples	during	the	immersion	test.	According	to	
the	results	presented,	 the	 following	conclusions	
can	be	proposed:	

1. SiC	 particles	 are	 uniformly	 distributed	 in	
the	 metal	 matrix	 of	 the	 particulate	
ZA27/3wt.%SiCp	 composite	 that	was	made		
by	compo	casting	technique.	

2. Morphological	 changes	 and	 appearance	 of	
micro‐cracks	 in	 the	 microstructure	 of	 the	
composite	 matrix	 were	 noticed	 after	 T4	
thermal	 treatment.	 However,	 the	 thermal	
treatment	had	no	effect	on	SiC	particles	and	
their	distribution	in	the	composite	matrix.	

3. Corrosion	 process	 has	 influenced	 the	
microstructure	 and	 surface	 appearance	 of	
thermally	 treated	 ZA27/SiCp	 composites,	
after	 30‐day	 exposure	 in	 the	 sodium‐
chloride	 solution.	 However,	 corrosion	 did	
not	affect	SiC	particles	in	the	composites.	

4. Corrosion	 started	 at	 places	 of	 mechanical	
damages,	 voids,	 inclusions.	 Corrosion	
processes	 ocurred	mainly	 in	 the	 composite	
matrix	 although	 the	 local	 progress	 of	
corrosion	was	noticed	in	the	micro‐cracks.		

5. Corrosion	 resistance	 of	 the	 composite	
matrix	 is	 higher	 than	 that	 of	 ZA27/SiCp	
composites.	

6. Corrosion	 rate	 of	 thermally	 treated	
ZA27/SiCp	 composites	 increases	 with	
increase	in	content	of	SiC	particles.	

7. Applied	thermal	treatment	(T4	regime)	has	
shown	 a	 negative	 effect	 on	 the	 corrosion	
resistance	of	ZA27/SiCp	composites.	
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