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Abstract: The paper presents the determination method of the size of the high pressure diecasting
machines used in the aluminium high pressure diecasting technology.

The size of the high pressure diecasting machine is function of several factors and parameters as the
projected area of the part and runner system on the molds split surfaces in opening directions, weight of the
injected aluminium, size of the mold, specific pressure.

1. Introduction

The size of the high pressure diecasting machine is necessary to be determinated from the
part and runner system design stage. The size of the machine is dependent of the opening
force which acts to the mold, which is directly in function of the surface of the projected
aluminium in the split surface of the mould and the specific pressure of the alloy in the
mould.

2. Methodology of machine size determination

The main input elements in the determination of the opening force FLI [N] are the surface
of the projected aluminium in the split surface of the mould [cm?] and the specific pressure
of the alloy in the mould [N/cm?], where 1 bar = 10 [N/cm?].

Figure. 2.1. The input elements of the calculation of the die casting machine size
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In the figure 1.1. is presented the sketch of the input elements used in the calculation of
the die casting machine.

FLI= opening force [N ]

AIM= surface of the projected aluminium in the split surface of the mould [cm?]

pIM= pressure of the alloy during casting [N/cm?]

For the determination of the opening force is used the following formula:

AIM(cm ?) - pIM(bar)
100

In most of the cases for the determination of the locking force the value of the opening

force is considered higher with values between 10-25%, as it is presented in the formula

2.2.

FLI(kN) = (2.1)

F.ctr = K- FLI (2.2.)
K=1,20 when the mould is with slide cores
K=1,10 when the mould is without slide cores

In the calculation of the opening force is considered also the force introduced by the
slidecores of the mould. In the figure 2.2. is ilustrated the decomposition of the forces
acting on the cores of the slider which are increasing the value of the opening force of the
mold. The value of the component of the force is function of the tangent of the angle
between slider of the core and the wedge of the slider.

Figure. 2.2. The influence of the sliders to the locking force
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The value of the projected surface of alloy to the lateral mobile slide cores is part of the
secondary surface calculation which is taken into account as supplimentary surface over
whom the injection pressure is applied, and it is calculated with the formula:

Ag =A, -tan(a) (2.3)

The angle between the slider of the mobile insert and the wedge of the slider is in function
of the way how the slider is actioned: mechanically or by hydraulical cylinders.

In the case of the sliders moved mechanically, where for the movement of the slider are
used generally bolts or pins mounted in inclined position for the motion of the sliders is
recommended an angle of 18° between the slider of the core and the wedge of the slider.
In this case the formula to calculate the supplementary surface is:

AL =A, -tan(18°) (2.4)
AL=A,-03 (2.5.)

In the figure 2.3. is presented the mechanical actioning system for the lateral sliders of a
mould with bolt mounted inclined at 18°.

Figure. 2.3. The influence of the mechanically actioned sliders to the value of the locking force
In the case of the sliders actioned by hydraulical cylinders it is recommended an angle of

6° between the slider of the core and the wedge of the slider.
In this case the formula to calculate the supplementary surface is:

AL =A, -tan(6°) (2.6.)

AL=A,-01 (2.7)
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In the figure 2.4. is presented the locking system for the sliders of a mould with a wedge
inclined at 6°.

e

Figure. 2.4. The influence of the hydraulically actioned sliders to the value of the locking force

3. Conclusions

The size of the high pressure diecasting machine is directly dependent of the projected
area of the alloy in the split surface of the mould. The projected surface of the alloy is sum
of projection of the part, runner and the overflows. An important impact in the calculation of
the opening force of the machine has the alloy projected to the supplementary surface
created by the movable slide cores of the mould.

4. References

[1] Ernst Brunhuber — Praxis der Druckgussfertigung, Editura Schiele&Schon, Berlin, 1991

[2] Herbert Rees — Mold Engineering, Editura Carl Hanser Verlag, Munich, 2002

[3] Street, Arthur, The diecasting handbook, Portcullis Press LTD, 1977

[4] Sontea S., s.a. — Metale si aliaje neferoase de turnatorie, Editura Scrisul Romanesc, Craiova, 1981.
[5] Zirbo, Gh., Dan V. — Turnarea sub presiune. Elemente de proiectare a formelor metalice, Editura U.T.
Pres, Cluj-Napoca, 1997

[6] *** - Work instructions for Mould design, Matricon, 2002

[7] *** - Company documentation Bihler

[8] *** - Company documentation Idra

[9] *** — Procedimiento IDT 05/1: CUADERNO DE CARGAS DE MOLDES, REVO05, CIE INYECTAMETAL,
2007

[10] *** — Norma Ingenieria NCV21006C — Tiempo llenado del molde, CIE C. Vilanova, 2006

[11] ** — Norma Ingenieria NCV21007B — Velocidad en el ataque, CIE C. Vilanova, 2006

4.102




