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Abstract : The knowledge of the rheological behavior of partially solidified metal alloy is an important issue when modeling
and simulation of die filling in semisolid processes. Many experiments for like steady state, the step change in shear rate tests,
shear stress ramps have been carried out leading that semi-solid alloys exhibit shear thinning, thixotropic behavior and yield
stress. More advanced investigation gives evidence some viscoelastic features can be observed. The viscoelastic properties of
materials  are  determinate  by  transient  or  dynamic  methods;  unfortunately,  sparse  information  exists  about  oscillation
experiments. The aim of this present work is to use small amplitude oscillatory tests for knowledge properties such as G´ and
G´´. These properties allow providing information about materials structure. For this purpose, we investigated tin-lead alloy
(Sn-15%Pb) which exhibits a similar microstructure to aluminum alloys and is the classic alloy for semisolid thixotropic studies.
The experiments were performed with parallel  plates rheometer AR-G2. Initially,  the liquid alloy is  cooled down to the
semisolid range, a specific temperature to guarantee a constant fraction solid. Oscillation was performed within the linear
viscoelastic regime with a strain sweep. So,  the loss modulus G´´,  the storage modulus G´ and the loss angle (δ)  was
monitored. In addition a frequency sweep at a strain below the critical strain for characterized its structure. This provides
more information about the interactions among solid particles on a liquid matrix. After testing, the sample was removed then
cooled, sectioned and examined metallographically. These experiments demonstrate that the viscoelasticity is sensitive to the
solid fraction, and is strongly influenced by the shape and size of particles solid.
Keywords : rheology, semisolid alloys, thixotropic, viscoelasticity
Conference Title : ICMMPME 2015 : International Conference on Mining, Mineral Processing and Metallurgical Engineering
Conference Location : Venice, Italy
Conference Dates : November 09-10, 2015

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:9, No:11, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

11
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
22

53
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(11) 2015 1

https://publications.waset.org/abstracts/32253.pdf

