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Development of High Quality Die Casting Technology with the Function of Purifying Molten Metal
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Die casting is “A process in which molten metal is injected at high velocity and pressure into a mold (die) cavity”.

It is possible to achieve a casting with a smooth surface, a high dimensional precision, a complicated shape, and can

reduce a part’s weight by using this process. But this process is susceptible to casting defects such as porosities,

scattered chilled layers, hard spots, etc.
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In order to prevent casting defects, we developed “Low-velocity high pressure die casting technology”, “Squeeze

die casting technology”, “Heat insulating sleeve lubricant technology” and “Direct pouring technology”. We make use

of the “Direct pouring technology” to obtain pure molten metal without oxide contamination. Direct pouring

technology is a pumping system which supplies pure molten metal to the die casting machine. We reduced the

quantity of oxide contamination in the casting to 1/20" of that of our previous castings.
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Fig. 1 ABS actuator
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Demand specification Subject

Technology
Material development

 Pressure resistancef—| - porosity

Preventing casting defects

+ scattered chilled layers

Adjustment of chemical
composition of iron and
magnesium in AC4C alloyj

Low-velocity high pressure
die casting technology

contamination

Preventing oxide

Mechanical properties
*Tensile strength:
260MPa or more
*Elongation:
3% or more

internal quality

Stability of die casting

*Low-velocity high pressure

die casting technology
-Squeeze die casting technology
*Heat insulating sleeve lubricant
technology

Technology of producing molten
metal without oxide contamination

[Low cost | ————»

Multiple cavity die
- number marking

* Filtration of molten metal
* Direct pouring technology

Die temperature control technology

—| - Control of cooling water quantity|

Fig. 2 Subjects to get die casting that is high pressure resistance and possible to assemble by caulking
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Fig. 3 Chemical composition of aluminum alloy and
effect of iron and magnesium content for
mechanical properties
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Preventing shrinkage porosity.
Squesze die casting technology

die—] — Preventing blow holes.
Squeeze Low-velocity high pressure
Unit die casting technology
cavity™| Plunger tip
i Ceramic vessel
Shot sledve

Molten

Preventing scattered chilled layers i
" aluminum alloy

Heat insulating sleeve Iubricam‘

technology Ceramic filter

: =
Preventing oxide contamination
Direct pouring technology
+ Filtration technology

furnace

Fig. 4 Technology to prevent casting defects

(1) Preventing porosities by Low-velocity
high pressure die casting technology

<
Squeeze die casting 38 15 Control area
c O
Air vent \ Heatinsulating sleeve| @ = 1
lubrica nt unit SE 05
o
i £ o
£ 0 006012018
8 § Injection speed, m/s
forward oy preventing scattered chilled layers by
14 I o <:| Heat insulating sleeve lubricant technology
l | Molten aluminum alloy

Coated with low thermal
conductivity film
Shot sleeve

cavity Shot sleeve
Injection plunger

Heat insulating sleeve lubricant film

Fig. 5 Technology to prevent porosity and scattered chilled layers
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Direct pouring system
Supplying molten metal to casting die without
exposing the molten metal to outside air

Impurity separator

lof molten metal

~;h:|'glten metal inlet
Second filter(fine mesh) ’
(Molten metal i filtered through second First filter (coarsemesh)
filter to remove particles of oxide)
Impurity separator
(separate oxide and degas in molten metal)

Direct pouring system

aintenancd
Lk clean oxide

——— e Y . ) ) |
Second filter (finemesh)  [First filter (coarse mesh)

Fig. 6 Furnace structure to prevent oxide
contamination in molten metal

Pouring nozzle

with heaters) Ceramic vessel

Die
1 Pressure
hrar Ny )

Introduce molten metal D Pour molten metal into D Injection
into ceramic vessel die casting machine

Fig. 7 Schematic view of direct pouring system
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Fig. 8 Effect to prevent casting defects (D -porosity-
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Fig. 10 Mechanical properties of die castings
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Fig. 11 Result of solidification analysis
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Fig. 12 Schematic view of die cooling system
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Fig. 13 Effect of die cooling system
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Fig. 14 Micro-structure of each cavity
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Fig. 15 Tensile strength of each cavity
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Fig. 16 Schematic view of quality control system
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