Prediction of Laminations in Zinc Alloy
Die-Casting by Numerical Simulation

SEg:jpn

HhRE

~FH: 2020-01-08

F—7— K (Ja):

F—7— K (En):

YRR

X—=ILT7 KL AR:

FiTE:
http://hdl.handle.net/2297/00056479

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

YL G X E

,ﬁ@}d%1Vw$%ﬁﬁii5%ﬁu

Prediction of Laminations in Zinc Alloy Die-Casting
by Numerical Simulation

IR KR FBE B RE =50
A W S S g

X SN}



Abstract

This study was made to improve the surface quality of zinc alloy die-castings.

In the manufacturing process of zinc alloy die-casting, laminations are a serious
problem because they cause blister and peeling defects on the surface of casting
products. Thus, it is very important to analytically predict the risk of lamination
formation before determining the mold design.

In this paper, | proposed a criterion for predicting the locations of laminations. The
criterion was formulated on the basis of the generation mechanism of laminations. The
criterion value is estimated from the result of a molten metal flow simulation and can
indirectly predict the locations of laminations. As the analytic method in the
mold-filling simulation, | adopted a gas-liquid two-phase flow model with a finite
element method, and the Cahn-Hilliard equation was adopted to determine the
interface between the gas and the liquid. | predicted the locations of laminations for
three different types of practical gating system using the mold-filling simulation. The
validity of the proposed criterion for laminations was confirmed by comparison of the
results of the simulation and the observation of laminations after practical die-casting.
It was confirmed that the gating system improved on the basis of the proposed criterion
can prevent surface defects caused by laminations.
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