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9 MWCNT nanocomposite®r better properties
ABSTRACT 9 HPDC fomasiveparts production W

The natural or artificial aging processor stabilizationannealingcan be Me
used to improve the dimensionalstability of AISBCW3(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 P \\T/
properties of AISBCW3(Fe) matrix nanocompositesprepared by adding for even more strength eS P —TT YT

0,05 mass% of multi-wall carbon nanotubes(MWCNTSs)n high pressure | f or i ght er p arts Q(OQ\ ) (\% in shot sleeve in front of piston (position 1)

AISi9Cu3(Fe) matrix

die casting machine before piston or mixed directly into alloy was ;
investigated Chemical content was dete_rmined by optical emiss_ion for less fuel Consumption \“J C@
spectroscopy Tensileproperties after castingand after 2 yearsof aging 5 .. | @

were determined by a tensile test at universal testing machine for less C@em|53|0n

Metallographicanalysiswas carried out by optical microscopeand field- ~’

emissionscanningelectronmicroscope Hardinessvas determinedby the

Vickersmethod. Resultsshoweda significantincreasein tensile strength ; \
dueto natural aging / \\ M1 samples (30 pcs) - AISi9Cu3(Fe) + Mg / MWCNT nanocomposites

Keywords multi wall carbon nanotubes MWCNTs metal matrix  ,
. hanocompositegMMCs),high pressuredie casting (HPDC)AISBCWB(Fg§ .~
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Samples Al %

2,895 0,016 306,65 3,6
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Is precipitation hardening after agingg\\ -
happening for AISI9Cu3(Fe)/MWCN F\s/>
nanocomposites as well as for their
— maitrix (AlISI9Cu3(Fe) HPRMoy)?
Need to be checked/confirmed!
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Mg/ mass% Si/mass%

N /
: [ w2 5,15 7,54
REFERENCE VALUES S EM/EDﬁfter ag | ng O - 587 8,58
Aluminium Alloy
AISI9Cu3(Fenatrix

(R.=263,2MPa, A=1,93 %)

Natural aging D

Highertensile strength (R,=295,4 D
MPa)

Higherductility (A=1,92%)
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Mechanicabropertiesafter agingvs.after casting
StrengthR /MPa Ductility A%

Twoapproaches 400 35
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Lighterparts and lower CQ 100 1
emission 50 0.5
0 0
M1 B

High Pressure Die Cast
Industrial scaleup

Finaltesting of aginginfluence of

nanocompositedor more strength M1 B
m After casting m After aging After casting m After aging
_______________ Samoles RJ/MPa | RJ/MPa
B P After castingAfter aging
M1 306,6 344.,8
B 297,9 354,0

CONCLUSIONS

agingimproved mechanicapropertiesdueto precipitationhardening

naturally agedprecipitation hardeningachievedan increasein tensile

strengthfor M1 samplesdrom 306,6 MPato afinal 344,8 MPa(12,5%)),
and for B samplesfrom 2979 MPato 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+tS) phase iron-based intermetallic
phasesof the mostly white needlelike shapedmorphology (ALFeSi),
complexintermetallic phasetypes Al (Fe,Mn), FeS|, ("Chinesescript"),
intermetallic phases ALCuMggS, and phasesof a copperbased
ALCuSiand magnesiumbasedMg,Siprecipitates,the mostimportant
for precipitationhardening

X dispersedarrangementand anincreasecnumberof precipitatesat the

dendritic grain boundariescontributed to improvementin mechanical

properties(strengthandelongation)

~
Q\e" usageof lighter partsin carindustry productionis aimingto lower the
. | a((\ “‘\(\% power consumption
i @ S 035 x HPDGs one of the mostimportant manufacturingprocesses
X homogenousgnetal matrix nanocompositesvere preparedby HPDC,
X
X

NP

Stirring in melt (inert atmosphere)

HPDC
WARNING! MWCNT loss!

B samples (30 pcs) - AlSi9Cu3(Fe) + Mg / MWCNT nanocomposites

- light microscopy

Samples A/ %

B 2,42 H0,08

297,9 K3,7

Microstructureafter aging

L1 After | After
: casting aging
VICkerS Matrix| 95,1 | 102,3 T
hardeness | M1 |114,0[124,4 N .
B | 101,5| 1143 €02\ Special thanks to P.P.C. Buzet
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