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Rule No. 2:

2- Avold turbulent entrainment of the surface

film on the liquid

When the melt is clean (see Rule No. 1), never poured and
never exceeds a speed of 0.5 m/s (about
20inches/second), the casting can stay free from oxide
cracks.
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Rule No. 2:
2- Avoid turbulent entrainment of the surface
film on the liquid
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2- Avoid turbulent

entrainment of the

surface film on the liquid
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Hydraulic
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peed -- Thus the optimum filling

Gravity, Acceleration;
the casting are:

systems to aning oxides i
(1) counter-dravity,

(2) Properly controlled tilt-pouring (in which the mould
starts from horizontal or above the horizontal, so that
the melt is caused to transfer horizontally into the mould

cavity without flowing downhill).
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Gravity, Acceleration, Speed -- Thus the optimum filling systems to
avoid forming oxides in the casting are:
(1) counter-gravity,

(a) (b)

| Railroad wheel Pouring basin _
| Graphite mold and griser] Gates Chill

I - Adr pressure

Molten metal L 10

Adrtight
chamber

Ladle Refractory tube Wheel Hub Plate
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Gravity, Acceleration, Speed -- Thus the optimum filling systems to
avoid forming oxides in the casting are:
(1) counter-gravity,

(a)

(b)

Casting

Molten metal

Induction furnace

\WAY O‘)'.’.‘ Cowo g ﬂ,.l.c P CIW K (S)M b (S Ie0 é‘g.o feLnS uS).w —6; M) Og.nﬁ o0 0)90 13




Yy 55w, Y
Gravity, Acceleration, Speed -- Thus the optimum filling systems to
avoid forming oxides in the casting are:
(1) counter-gravity,
14
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Gravity, Acceleration, Speed -- Thus the optimum filling systems to
avoid forming oxides in the casting are:
(1) counter-gravity,
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Gravity, Acceleration, Speed -- Thus the optimum filling systems to
avoid forming oxides in the casting are:
(1) counter-gravity,
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(1) counter-gravity,
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Sand mould
uphill filling

Electrically heated
Electrically heated launder tube

Additions

Roll aover for

downwards feeding

Electromagnetic pump

— diagram of a counter-gravity filling as applied in the Cosworth Process. —15 ]
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Gravity, Acceleration, Speed -- Thus the optimum filling systems to

avoid forming oxides in the casting are:
(1) counter-gravity,
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(2) Properly controlled
tilt-pouring (in which

the mould starts from
horizontal or above

the horizontal, so
that the melt is caused
to transfer horizontally
Into the mould cavity
without flowing
downhill).
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However, most foundries use gravity pouring systems.
Even if the melt falls only 12 mm (about 1/2 inch!), it has

already reached a speed of 0.5 m/s.
Thus all pouring introduces problems to achieve a
casting free from oxide cracks!

V= (2gh)*1/2
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V= (2gh)*1/2
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Aluminum Die Casting

Metal arrives at the gate in the following order: 4-5-3-2-1, with 4 & 5 being nearly identical,
The figure within brackets is the pieces of porosity rejects.
The porosity rejects follow similar pattern,
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Aluminum Die Casting
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Turbulence in front of gate causes porosity.
Vents & Overflows opposite gate bleed out the gas porosity. Lot's ok
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Zamak Die Casting
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Piston Motion / Second Stage
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Design Features that ameliorate Pouring Problems —

To reduce these problems when pouring, many precautions
need to be built into the filling system design.

The design is often difficult, but the alternative is nearly
always castings that are impaired, if not actually ruined, by
oxides, as recent research has demonstrated.

(Unfortunately, most foundries remain unaware
of these recent developments!)
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(Unfortunately, most foundries remain unaware
of these recent developments!)
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Bottom Line: Rule No. 2 is closely related to Rule No. 1 --
it is absolutely essential to fill below a top limit of 0.5 m/s,
and acceleration due to gravity is far too great to control
below this limit.

The first step is to avoid pouring, and the next step Is to
find other control points to limit filling speed.
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