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Development of a model for the
prediction of mechanical properties for
Al-Si-Mg castings

C. Ransenigo, M. Tocci, C. Viscardi, M. Serafini, A. Pola

lloy is widely used to produce structural components by means of Low Pressure Die Casting (LPD

Genefally, a T6 heat treatment (solution, quenching and aging treatment) is carried out to improve the str,
castiflg. Nowadays, software simulation of casting processes and solidification phenomena is a comm
designing sound components even if mechanical strengthhvalues and their correlation with microstruc

are rot given. However, the possibility to predict materia viour before producing the castings w,

addgional precious tool for exploiting material properti present study, a model for the e ile
as-gast properties based on casting simulation was vali > wheel obtained by LPDC al and
meghanical properties were investigated on the component st and T6 condition. Fj different
igknesses and cooling conditions were analysed and seconda i ements were
ied out. Subsequently, tensile tests were performed on specime ental data were

usgd to verify the reliability of simulation results and to validate the as- ditional information

pibvided by simulation software and experimental data, a mathematical mo mechanical properties

affer T6 heat treatment was also proposed.

TRODUCTION

56 is an aluminum casting alloy widely used because
its good castability, corrosion resistance and mechani-
| properties, in particular high strength-to-weight ratio,
ich make it suitable for various applications in the au-

otive industry [1]. In order to allow its use in structu-

application, generally a T6 heat treatment is carried . .
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to further increase the Strength of the castmgs [2] Department of Mechanical and Industrial Engineering,

adays the qua“ty of Castings is Constanﬂy improving, University of Brescia, via Branze 38, 25123, Brescia, Italy
thanks to casting simulation software that provide Cristian Viscardi

Its in terms of microstructure, defects like shrinkage Ecotre Valente srl, Via S. Orsola 145, 25135, Brescia, Italy
sity, solidification time, fraction solid and residual Marco Serafini
ses [3] by modelling both mold filling and solidifi- Maxion Wheels Italia srl, Via Roma 20, 25020, Dello (Bs), Italy
n phenomena. For instance, Sadeghi et al. [4] used

ation to predict fluid flow and solidification steps of

stings while Aloe et al. [5] focused their attention

development of numerical tools to successfully

t stresses, microstructures and defects. Commer-

echanical
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yield strength a

t and T6 conditions

properties were in-

y LPDC process both
lel, using casting and
e foundry, a complete

tive model for as-cast

Diting the results. Expe-

main reasons: first, mi-

ed to verify the reliabiljty
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Tab.2 - Vvalidation of as cast model.

YS# he ' de IMPal E»ei e a.YS[MPal

Al 86.9 87.

~Tr

21

A3 94.8 92.8

I+

1.9

B3 94.6 96+1.4

del for the estimation of YS for T6 condition was al llowing the same procedure

loped, based on SDAS values, as an extension of the

loiting experimental val ing from

as fgast model previously validated. Coefficients were de-

TIMATE TENSILE STRENGTH MODEL

ter a study of literature [8], it was found that Ludwig model represents the most g Kion to predict UTS:

UTS =YS +K *¢&“

here K is a function of SDAS while € depends on tensile

arameters. However, also casting defects, such as poro-




el to predict tensile
d T6 conditions as a

o0 depend on SDAS and
alidation of the model
e model was extended

fter heat treatment and
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