Application of ALU-STOP LC25 on tables for VDC and HDC castings
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Castings of billets - Advantages
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One major field of application of boron nitride coatings is use on VDC
and HDC billet casting machines. Boron nitride coatings are used to coat
and protect thimbles, transition plates and the refractory lining of troughs.
Due to its superb release and parting properties, the cleaning of the
refractory parts is made easier. The easy release of the aluminium skull
does prevent the refractory parts from damage, the damages are
normally coursed be the use of steel tools, levering the skull of the
refractory linings.
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ALU-STOP LC25 Boron-Nitride-Coating is best suitable for the coating of
thimbles, transition plates. ALU-STOP LC15 Boron-Nitride-Coating is
best suitable for the coating of refractory lining of the distribution trough
of Wagstaff™ Casting Systems. The excellent non-wetting property of
ALU-STOP LC25 Boron-Nitride-Coating makes an easy and effective
removal of residual solidified aluminium pieces. The use of ALU-STOP
LC25 on thimbles and transition plates has provided a better release
coat and aluminium flow in these areas. It is a proven replacement for
graphocote (both based on xylene and water). The use of ALU-STOP
LC15 on distribution troughs and Launders is also the replacement for
the commonly used terracote or bone ash.
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ALU-STOP LC25 Boron-Nitride-Coating is a water-based, past-like
product and should be diluted with distilled water prior to use. Best
performance of ALU-STOP LC25 Boron-Nitride-Coatings achieved by
applying thin coats of 50-100um (2-4 mils). It may has and adverse effect
if applied more than the advised thickness.
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In the following examples the application of ALU-STOP LC25 Boron-
Nitride-Coating is described on thimbles as well as on transition plates
and on the refractory lining of the distribution trough.

THGFH#ERT ALU-STOP LC25 BILTIRBIEERE. BiER , MoR
BRI K+ 2 ERYEER

Application on thimbles
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In conventional practice thimbles are treated using coatings based on
graphite or iron oxide in order to prevent sticking of aluminium to the
refractory material. However, experience shows that despite the applied
coats, considerable amounts of metal sticks firmly to the thimbles. The
force used with tools for the subsequent cleaning process of the
thimbles. will destroy the thimble refractory surface. Tiny particles of the
refractory material are separated from the thimble surface during this
cleaning process enlarging its surface and providing even better
adherence of melt in future castings. These are the initial stages of
destroying the thimble and limiting the lifetime of these parts to about
200 ... 300 casts. The damaged areas will also be the start of oxide
build-ups, which can and will release during the cast and influence to
quality of the billet.
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Preparation before the installation of Thimble and Transition Plates
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In order to extend the lifetime of thimbles, today boron nitride coatings
are used. Thimbles and transition plates should be pre-coated and
polished before the installation and the first exposure to liquid aluminium.
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Transition plate, before coating, note the two pencil marks on the right
image.
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Coated transition plate by brush, right shows polishing of the dried
coating.
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Further polishing of the coating (left), polished surface shows a shiny
appearance (right).
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The initial coating of the thimbles and transition plates is done by
preheating the items in an oven to 150° for 2 hours, then cooled to
approx. 80°C, then dipping the items into ALU-STOP LC25 for a
moment, approx. 30 sec, returned to the oven at 150°C for 2 hours and
then polished with a cotton material. A mixture of 1 part ALU-STOP LC25
and 2-3 parts distilled water give best results. This way all pores are
coated with ALU-STOP and a good release is provided. Now these items
are ready for use. If the coating is damaged during the installation, some
touch up with the brush followed by polishing will required to assure a
sound and lasting coat.
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Application by brushing of ALU-STOP LC25 on a transition plate.
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Application of ALU-STOP LC25 with a good thickness, where the pencil
marks show through the coating (upper coating strip), lower right shows
a part of the coating, which was applied too thick.
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Readily coated and polished Transition plate with ALU-STOP LC25, note
the shining surface on the right image.
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Application of ALU-STOP LC25 by brush on thimble (left) and inner
surface of thimble, already coated and polished.
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Maintaining in between casts
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If attention is paid to the coating during the cleaning in between casts,
the coating can last up to 4 cast before recoating is required. The
thimbles are made from fused silica and do not require polishing after
every cast, where the transition plate and the joint between the two items
may need a minimal clean, re-coat and may require a polish after every
cast. Between casting break, a brush should be used to brush the inner
surface of the thimbles while hot 60 to 80° by using a mixture of 1 part
ALU-STOP LC25 and 3-5 parts water. The correct preparation and
treatment of the mentioned items with ALU-STOP LC25, will enable the
operator to easily remove the remaining metal without the use of Steel
tools. This is achieved mainly by the fact; that the surface of the
refractory parts is not damaged any more by mechanical influence of any
tools and remains in good shape. In this way ALU-STOP LC25 helps to
extend the lifetime of thimbles and T-plates dramatically. As proven by
many customers the cost reduction in release agent use and
contamination of release agent to product, cooling water systems and
shop floor will be a big improvement.
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Important!
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It is important to apply thin coats because thick coats may crack
during its use and do not show any technical advantages. 50-100pm
(2-4 mils).
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New or refurbished Casting Tables
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After a new refractory lining is installed and coated with the sealer, ALU-
STOP LC25 Boron-Nitride-Coating is brushed onto the could surface
using a mixture of 3 parts LC25 and 4 parts of water. A whole table will
be covered by about 750g of ready to use mixture (=320g ALU-STOP
LC25).
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Application on transition plates
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Many cast houses are still coating transition plates (mainly made of Ca-
silicate, N17, N40O0, Cal Cast) with graphite or talcum today. However,
AirSlip transition plates are treated with ALUSTOP LC25 establishing a
proven method to protect these parts and successfully replacing
graphite.
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The some method is applied on Horizontal Casting Mould Transition
Plates.
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Transition plates (usually of Ca-Silicate, N17, N400, Cal Cast) may be
coated by brushing using a mixture or 1 part LC25 and 2-3 parts water.
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Important:
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It is important not to coat the porous graphite die because this could
interrupt gas flow. The smallest amount of BN on the permeable walls
will restrict the gas flow.
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Caused by thermal stress the refractory lining of the distribution trough
shrinks during use forming cracks of a width of 0.5-2mm. Because ALU-



STOP LC25 Boron-Nitride-Coating is applied in thin coats those cracks
will not be covered. Therefore, these cracks must be filled in time by
using a suitable repair putty. Otherwise liquid aluminium will fill these
cracks causing adherence to the lining.
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Application on the Refractory Lining of the Distribution Trough
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Standard procedure of coating in the distribution troughs, when casting
Aluminium is the use of release coatings based on bone ash or iron
oxide (red mud coatings). Bone ash is applied as powder whereas iron
oxide slurries are painted yielding a coating thickness up to 1cm (0.39-
inch). These coating contaminate melt and cooling water systems.
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Nowadays, boron nitride coatings, ALUSTOP LC25 are used in troughs
lined with Ca-silicate or low-density fused silica. Correctly applied, the
achievable life time is extended to up to 3 time its current life time. Such
results will be obtained only by a careful application and thorough
maintenance of the coated troughs. Best way to do this is to start coating
a cold trough by using a concentrated coating and polishing this coating
into pores of the refractory material as well as into the joints. Thus the
surface is sealed in order to prevent the aluminium from filling the voids
of the refractory material and sticking to it. This enables the operator to
clean the trough without damaging its surface. Subsequent applications
of ALUSTOP LC25 are carried out during casting breaks, after the
residual solidified metal is removed from the troughs. As described
earlier the use of any tools for removing the metal from the trough should



be avoided in order to prevent any damage of the refractory substrate.
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Distribution trough, coated with ALU-STOP LC25.
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During each casting break ALU-STOP LC25 Boron-Nitride-Coating may
be applied on hot surface after removal of aluminium by using a spray
gun. Best mixture will be 1 part ALU-STOP LC25 and 4 parts water. A
consumption of 575g of the ready-to-use mixture has been observed
(=115g ALU-STOP LC25, about 6-8g ALU-STOP LC25/t casting).
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