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Abstract : This paper summarizes the progress in the latest computational fluid dynamics research towards the modeling in of
lost core viability in high-pressure die casting. High-pressure die casting is a process that is widely employed in the automotive
and neighboring industries due to its advantages in casting quality and cost efficiency. The degrees of freedom are however
somewhat limited as it has been so far difficult to use lost cores in the process. This is right now changing and the deployment
of lost cores is considered a future growth potential for high-pressure die casting companies. The use of this technology itself is
difficult though. The strength of the core material, as chiefly salt is used, is limited and experiments have shown that the cores
will not hold under all circumstances and process designs. For this purpose, the publicly available CFD library foam-extend
(OpenFOAM) is used, and two additional fluid models for incompressible and compressible two-phase flow are implemented as
fluid solver models into the FSI library. For this purpose, the volume-of-fluid (VOF) methodology is used. The necessity for the
fluid-structure interaction (FSI) approach is shown by a simple CFD model geometry. The model is benchmarked against
analytical models and experimental data. Sufficient agreement is found with the analytical models and good agreement with
the experimental data. An outlook on future developments concludes the paper.
Keywords : CFD, fluid-structure interaction, high-pressure die casting, multiphase flow
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/7

89
28

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/78928.pdf

