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The natural or artificial aging processor stabilizationannealingcan be
used to improve the dimensionalstability of AlSi9Cu3(Fe) castings,to
achievebetter mechanicalpropertieswhile an increasein the mechanical
properties is the consequenceof the precipitation hardening of the
material. In this work the influence of natural agingon the mechanical
properties of AlSi9Cu3(Fe) matrix nanocompositesprepared by adding
0,05 mass.% of multi-wall carbonnanotubes(MWCNTs)in high pressure
die casting machine before piston or mixed directly into alloy was
investigated. Chemical content was determined by optical emission
spectroscopy. Tensileproperties after castingand after 2 yearsof aging
were determined by a tensile test at universal testing machine.
Metallographicanalysiswas carried out by optical microscopeand field-
emissionscanningelectronmicroscope. Hardinesswasdeterminedby the
Vickersmethod. Resultsshoweda significantincreasein tensile strength
dueto naturalaging.

Keywords: multi wall carbon nanotubes MWCNTs, metal matrix
nanocomposites(MMCs),high pressuredie casting (HPDC),AlSi9Cu3(Fe)
alloy
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Samples A / % Rm / MPa

B 2,42 �F0,08 297,9 �F3,7

CONCLUSIONS

�x usageof lighter parts in car industryproductionis aimingto lower the
powerconsumption,

�x HPDCisoneof the most important manufacturingprocesses,
�x homogenousmetalmatrixnanocompositeswere preparedby HPDC,
�x agingimproved mechanicalpropertiesdueto precipitationhardening,
�x naturally agedprecipitationhardeningachievedan increasein tensile

strengthfor M1 samplesfrom 306,6 MPato a final 344,8 MPa(12,5%),
and for B samplesfrom 297,9 MPa to 354,0 MPa (18,8%), with no
significantinfluenceto ductility,

�x light and scanningelectron microscopyin all investigatedspecimens
showedthe expectedmajor and minor constituentsof primary phase
(�rAl) and grey eutectic (�rAl+�tSi) phase, iron-based intermetallic
phasesof the mostly white needle-like shapedmorphology(Al5FeSi),
complexintermetallicphasetypesAlx(Fe,Mn)yFezSiw ("Chinesescript"),
intermetallic phases Al5Cu2Mg8Si6, and phases of a copper-based
Al2Cu-Siandmagnesium-basedMg2Siprecipitates,the most important
for precipitationhardening,

�x dispersedarrangementandan increasednumberof precipitatesat the
dendritic grainboundariescontributed to improvementin mechanical
properties(strengthandelongation).
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�9 AlSi9Cu3(Fe) aluminium alloy metal matrix (potential candidatefor precipitation hardening)

�9 MWCNT nanocomposites for better properties

�9 HPDC for masiveparts production

for even more strength
for lighter parts

for less fuel consumption
for less CO2 emission

Is precipitation hardening after aging 
happening for AlSi9Cu3(Fe)/MWCNT 
nanocomposites as well as for their 
matrix (AlSi9Cu3(Fe) HPDC alloy)? 
Need to be checked/confirmed!
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M1 306,6 344,8

B 297,9 354,0
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EDS for Mg2Si precipitates
Samples Mg/mass.% Si/mass.%

M1 5,15 7,54

B 5,87 8,58

HV1
After 

casting
After 
aging

Matrix 95,1 102,3
M1 114,0 124,4
B 101,5 114,3

Vickers
hardeness Special thanks to P.P.C. Buzet

mass.% MWCNTs


