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Rule No. 3:

"DON'T STOP"

While the melt continues to rise smoothly in the mould, the
liquid front stays "alive", with the surface oxide continuously
breaking and sliding off the advancing meniscus to form the
skin of the casting.

The thin oxide on the advancing liquid front is not therefore a
problem; this steady advance will ensure a good filling
condition and a casting free from oxide cracks.
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When filling the mould, the melt front must never be allowed to
come to a stop.

If this happens, the stationary front becomes covered with a
thick oxide film, so that restarting its advance may not be
possible.

The melt may break through and roll over the oxide layer,
trapping it in the casting as an "oxide lap".

If the arrest of the front is prolonged, the front may freeze,
creating a "cold lap".

Laps of any sort can act as cracks.

Interrupted pours are therefore a NO NO!
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Stops can even occur
when, after filling thin
walls, the advancing
front arrives at a large
area expanse such as
the top of a box type
casting (e.g. an
automotive oil pan).

The irregular filling of
such flat horizontal
sections of castings
can lead to severe lap
defects, often invisible
and undetectable
(except to destructive
mechanical testing
such as bend testing of
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the casting).
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Oxide flow tube defect from a fall

However, stops can also occur as a result of part of the melt
arriving at an overflow. (diagram of overflow.)

Such "waterfall" conditions are to be avoided at all costs, and this is
a further reason for providing ingates at every low point in the
casting.
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frc:r; H;:fiznntal filling

Thus horizontal surfaces of
castings should be avoided by
design if possible, or by tilting
the mould if possible, or finally
simply filling these regions at a
speed sufficient to reduce the
problem to an acceptable level.

i

Figure 3.4 The filling of a recrrmgu.’m; brox type casting,

Lo nsad dlaved
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Figure 3.5 Nick Green (tall,
handsome and yvoung ) and the author
(less tall, not so good looking, and
significantly older ) inspect the fine
8000 kg American Legion Freedom
Bell outside the railway station in
Washington DC, unfortunately
spoiled by welds in an attempt to
repair cracks caused by horizontal
oxide laps and vertical oxide tube
defects (photograph courtesy of
author's wife ).
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Figure 3.6 The creation of a bifilm crack by the reversal of the front, causing the meniscus to flatten and enfold in the
excess surface area. Surface cracks of the order of a millimetre depth can be formed in this way.

(a)
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Rule No. 4:
"Bubbles are Bad . . ."

(b)

In addition to making
holes in the casting,
bubbles leave trails of
oxides, making double
trouble.

- Bubbles are the most

common source of

~_ porosity in castings -- but
__ their effect is usually

mistaken for shrinkage,

- which it closely
. resembles, because the
- bubbles and their trails are

often irregularly shaped.
(Diagram of bubble
damage.)
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Rule No. 4:

"Bubbles are Bad . . ." They are manufactured
with awe-inspiring
efficiency in badly

®) Hapivires sscton o @ Onide skin designed filling

of casting
Dendrites m SYStemS. Th us a"

Al those damaging

oy g features of filling
& meal systems listed for Rule
ot 2 apply here also.
Good filling systems
(counter gravity, tilt
pouring especially if
started from above the
horizontal, and well
designed gravity
Py 1.0) e it imep ety 8] eob e e b b et SYyStems) all reduce
o escape 1o the amosphere. bubble damage.
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Figure 4.3 Water model of bubbles entrained by surface
turbulence in a well (Isawa and Campbell 1994)
showing the decrease of bubbles with time in different
well designs, extrapolated to the time for the last bubble,
t.g, for runners twice the area of the sprue exilt.
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Bubbles trapped at
ledges formed by
dross

pump

(b)

Bubbles lodged
under flat
distribution plate

Improved design
of distribution plate
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Figure 4.4 Bubbles introduced by defective
counter-gravity svstems. (a) Leak in a riser
tube of a low pressure die casting machine;
(b) the dangerous ingestion of massive
bubbles when the melt level is too low;

(¢) bubbles entrapped by dross and poor
design features of some pumped systems,
that are released erratically and thus
damage castings in a non-reproducible way.
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Rule No. 5:
Avoid core blows

* Cora
Figure 5.1 (a) A core blow—a trapped bubble
containing core gases evolved after some solidification;
(h) an exfoliated dross defect produced by copious gas
fram a core blow prior to any solidification.

e

The outgassing of cores can lead to
huge defects, filling whole areas of
the

tops of castings. However, even a
small blow from a core can leave a
bubble trail that can create a leak
defect. To avoid blows from cores,
the core must be vented to the
atmosphere.

An ultimate test is for the foundry
to video record the filling of the
mould with the top of the mould
open, so the metal can be clearly
seen covering the

cores in turn. Any blowing off cores
is then immediately clear
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Rule No. 5:
Avoid core blows

w‘/ﬂ'_:&vufw’-"/'ﬁ

The outgassing of cores can lead to
huge defects, filling whole areas of
the

tops of castings. However, even a
small blow from a core can leave a
bubble trail that can create a leak
defect. To avoid blows from cores,
the core must be vented to the
atmosphere.

An ultimate test is for the foundry
to video record the filling of the
mould with the top of the mould
open, so the metal can be clearly
seen covering the

cores in turn. Any blowing off cores
is then immediately clear
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Rule No. 5:
Avoid core blows

g \U
\
e
s
s
M
e
My
I
I
I
\
N N The outgassing of cores can
\ - -
\ lead to huge defects, filling
\ whole areas of the tops of
\ castings. However, even a
A
\ small blow from a core can
ke .
I leave a bubble trail that can
create a leak defect. To avoid
Figure 5.2 Casting in a close-fitting steel box on an blows from cores, the core
unvented flat steel plate, showing blows from an
upwardly oriented feature on the lower part of the mould. must be vented to the

atmosphere.
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Rule No. 5:
Avoid core blows

& pdy STy Slgo 31 ool
9 azplo b JB oolo ylgie

ol 5l b &l 31

Joid ol pguai ool yo
Wblo S axkad j0 o0l

-2 .
- @ T, Figure 5.3 A large flat plate
=  Tela casting with an enclosed drag.
- ® Volatiles are driven ahead and
@ condense in the cooler distant

mould, exacerbating defects at
the far end.
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Rule No. 5:
Avoid core blows

Mould
Core
Vent through
print
>
-
Vent to core centre
[ 7
azdlo oy, ; /]
MLO GJ‘O}}U/ og.‘:d ] Vent to atmosphere
| /
- * P * * ¢
T3l 090 s gd r
Vent to vacuum
l/
L= — e
| Vacuum

Figure 5.4 Venting of a core, illustrating progressively
improved technigues.
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Rule No. 5:
Avoid core blows
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Figure 5.5 Drilled holes to vent a narrow circular core.
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Rule No. 5:
Avoid core blows (a) Bad

azalo 0,8

azdlo (210530 ogs

C3ls 0 90 Wlwsgd

Compressible
ceramic

Figure 5.6 Vertical upwards venting, preferably with a
soft print, is ideal. However, the addition of a central

vent hole through the core print, or even down into the
centre of the core, would be even better.
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What is:
reliable casting. D P
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What is:

reliable casting.
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What is:

reliable casting.
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What is:

reliable casting.
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