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Prediction of Powder Lubricant Adhesion to Die Casting Die Cavities and
Application to Die Design

&l & fik B 75 A = + k& OE B
Yoshiro KAMEYAMA Hidenori IIMI Toshihiko HAMADA Masakatsu DOI

Water-soluble lubricant made from oil etc. is generally used for die casting. Although the water-soluble lubricant
method is easily applied by spraying, it has several disadvantages, such as the requirement for waste water
treatment, pollution of the factory environment (because it is applied using an open die) and the occurrence of
porosity due to thermal decomposition. In order to provide a solution for these problems we have developed a
means of using a “powder lubricant” for die casting. So far, this powder lubricant has been used to produce pump
housings, etc.”

The adhesion of powder lubricant is performed in the closed space of a closed die. Therefore, the control of a
balanced supply of powder lubricant to the cavity surface has been a difficult problem, and a lot of time has been
spent on the optimization of die design.

In order to first optimize die design, we have developed a prediction technique of the adhesion distribution of
powder lubricant using CFD.
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Table 1 Comparison between water-solube lubricant
and powder lubricant
Water-soluble lubricant Powder lubricant
Porosny_ defect 1 0.13-0.08
ratio
Leakage_ defect 1 03
ratio
Die life ratio
(Hair crack occur) 1 40
Cycle time ratio 1 1.1
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Fig. 3 Outline of powder die lubricant supply system
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Table 2 Phenomena caused by powder die lubricant adhesion
5 Transportation Adhesion Formation of Flaking off
= oo accumulative layer
26 £ Y &
@ IS i
S5 = oy wy e, #
® 5 -*
85 n ™ n ,_.m
O £ 3 3
* Advection « Density of powder » Adhesion power of particle and wall
% AN Particle diffusion in the vicinity of wall » Condensation power of particle
5 g * Turbulent diffusion » Amount of particle * Melt of particle by high temperature of die
E g * Collision of particle passes « Evaporation of particle by high temperature
% 3| * Momentum exchange | « Inertia force of particle of die
g 81 with flowfield « Collision angle of » Power to pull and to peel off particle
I * Influence of gravity particle to wall (shearing power on wall)
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Fig. 8 Powder lubricant adhesion comparison verification between real machine and simulation
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