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This section provides general information on these processes

for those readers not closely associated with or directly

involved in handling molten aluminum. More detailed

information and recommendations on melting and casting

operations are given in Parts V and VI.

Since the initial Guidelines were issued, a large number of

improvements have been made in controlling and automating

melting and casting operations. Also, new systems have

been devised for removing dissolved gas (hydrogen) and

non-metallic particles from the liquid metal. In general, these

new controls, systems, and equipment are proprietary; details

are available from the manufacturers and, frequently, in the

open literature such as the Light Metals volumes published

by The Minerals, Metals and Materials Society (TMS).

8.1: Melting8.1: Melting8.1: Melting8.1: Melting8.1: Melting

Large scale melting of aluminum is usually done in

reverbatory or “open hearth” refractory-lined furnaces, with

capacities that in some cases exceed 200,000 pounds (100

Metric Tonnes (MT)).

Some furnaces are topcharged, in which case the charge

falls directly into molten metal that may be in the furnace or

onto an unmelted charge of metal. Some furnaces are

charged from floor level, through doors or into a side well

adjoining the hearth. In the latter case, the charge does not

fall into the main body of molten metal but into a small well

or connecting pool of metal.

In some installations, the aluminum is melted in one furnace

(melting furnace), and transferred to a second furnace

(holding furnace) for further processing such as composition

adjustments, fluxing and close control of temperature prior

to casting.

In the primary aluminum industry, it is usual to find melting/

holding furnaces where metal from the potrooms (or cell

lines) is transferred into the furnace together with process

metal scrap. These furnaces are frequently of the tilting

variety to provide good control over temperature and flow

of metal to the casting machine and to permit rapid and

complete draining.

In the secondary aluminum industry, rotary salt furnaces,

side well furnaces and induction furnaces are used to melt

lighter gauge secondary scrap. Drosses are typically

processed  in a rotary salt furnace where salt is used to

separate metallic oxides from the molten metal.

8.2: T8.2: T8.2: T8.2: T8.2: Transfer of Molten ransfer of Molten ransfer of Molten ransfer of Molten ransfer of Molten AluminumAluminumAluminumAluminumAluminum

For direct chill (DC) casting, molten aluminum is usually

transferred by gravity from the melting furnace to the holding

furnace and to the mold.

In stationary furnaces, the metal flow rate from a tap hole

in the furnace is controlled by tapered plugs, whereas with

a tilting furnace the flow rate is a function of tilt rate. After

leaving the furnace, the metal flows through slightly sloping

refractory lined troughs, or launders, toward the casting

Section 8Section 8Section 8Section 8Section 8
Melting, Melt Melting, Melt Melting, Melt Melting, Melt Melting, Melt TTTTTrrrrreatment and eatment and eatment and eatment and eatment and TTTTTransferransferransferransferransfer, and Casting Pr, and Casting Pr, and Casting Pr, and Casting Pr, and Casting Processesocessesocessesocessesocesses

* As indicated previously, process ingot is a casting which is subsequently mechanically worked into shapes such as sheet, forgings, extrusions,
wire, etc.

Figure 3: Charging Furnace from Transfer CrucibleFigure 3: Charging Furnace from Transfer CrucibleFigure 3: Charging Furnace from Transfer CrucibleFigure 3: Charging Furnace from Transfer CrucibleFigure 3: Charging Furnace from Transfer Crucible
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the case of sheet and rod. One such system for continuous

strip casting is shown in Figure 7.

8.3.6: Casting Pigs, Sows, and Shapes8.3.6: Casting Pigs, Sows, and Shapes8.3.6: Casting Pigs, Sows, and Shapes8.3.6: Casting Pigs, Sows, and Shapes8.3.6: Casting Pigs, Sows, and Shapes

The casting of aluminum for remelting is done in open top

pig molds, usually holding 50 pounds (23 kg), or into ingot

molds, usually holding 20 to 30 pounds (9-14 kg) or less of

metal. The cast iron or steel molds are usually mounted on

a turntable or on a continuous chain belt. Molten metal is

brought to the molds through a transfer trough. A simple

metering system controls the quantity of metal poured into

each mold.

* There are a number of proprietary horizontal casting systems with differing withdrawal mechanisms.

Sows usually weighing 700 to 2000 pounds (315-900 kg)

each are typically cast by pouring molten metal into large

open top molds on a turntable or rack. Sows may be cast

directly from large ladles into molds. Pigging and sowing

operations are shown in Figures 8 and 9.

In foundries, molten aluminum is poured into sand, plaster,

or steel molds to form a final shape. Die casting is performed

by a machine that introduces the molten metal into a mold

or die under pressure to produce the desired shape.

To minimize risks in melting, melt treatment, and casting of

aluminum, designers and installers of equipment and facilities

must be aware of the hazards involved in these operations.

Figure 7: One Type of Continuous Strip Casting MachineFigure 7: One Type of Continuous Strip Casting MachineFigure 7: One Type of Continuous Strip Casting MachineFigure 7: One Type of Continuous Strip Casting MachineFigure 7: One Type of Continuous Strip Casting Machine
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Figure 8: A Modern Pig Ingot Casting Machine with Skimming and Metal Filling ControlFigure 8: A Modern Pig Ingot Casting Machine with Skimming and Metal Filling ControlFigure 8: A Modern Pig Ingot Casting Machine with Skimming and Metal Filling ControlFigure 8: A Modern Pig Ingot Casting Machine with Skimming and Metal Filling ControlFigure 8: A Modern Pig Ingot Casting Machine with Skimming and Metal Filling Control
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One organization has recommended that casting plant stacks

should be connected directly to ground with two driven rods,

and then interconnected to the building counterpoise system.

If necessary, jumpers should be installed across any stack

joints to ensure electrical continuity. However, each facility

should consider its own protective system.

9.3.2: Provisions for Drying/Preheat-9.3.2: Provisions for Drying/Preheat-9.3.2: Provisions for Drying/Preheat-9.3.2: Provisions for Drying/Preheat-9.3.2: Provisions for Drying/Preheat-
ing of Furnace Chargeing of Furnace Chargeing of Furnace Chargeing of Furnace Chargeing of Furnace Charge

The provisions for drying and preheating must reflect the

nature, size, etc., of the charge material. The preferred

means of preheating sow, ingot, or T-ingot, which may be

wet and which may contain voids, is to provide a separate

preheating furnace, as shown in Figure 10. In one

organization where gas-fired ovens are used for this purpose,

material to be dried is held in the oven for four hours at an

air temperature of 750°F (400°C). However, each

organization should develop its own drying and preheating

practices reflecting the material being charged and

equipment employed. Adherence to defined practices and

sufficient data collection are necessary to assure that the

organization’s requirements are followed. It is recommended

that drying/preheating ovens be surveyed at regular intervals

to insure proper dry-out of the charge material.

9.3.3: Melting and Molten Metal T9.3.3: Melting and Molten Metal T9.3.3: Melting and Molten Metal T9.3.3: Melting and Molten Metal T9.3.3: Melting and Molten Metal Trans-rans-rans-rans-rans-
fer Facilitiesfer Facilitiesfer Facilitiesfer Facilitiesfer Facilities

Plants should establish an emergency plan to contain and

deal with furnace run-outs.  Some companies design

reservoirs to receive inadvertent run-outs of molten metal

from furnaces and troughs. These reservoirs may be a large

crucible or a pit and must be kept dry, coated and free of

debris. While the volume of the reservoir may be limited, it

should provide time for corrective action to contain the metal

spill.

Foundations should be designed to

block the flow of run out metal to pit

areas containing water or moisture

if a leak or spill develops.

Tap holes and related plugging or
metal flow control equipment should
be designed to minimize the possi-
bilities of run-away type spills from
these openings. Orifices should be
of minimum size to meet metal flow
requirements. Bath depths should be
limited to reduce the metal or pres-
sure head for plugging or control
operations. Mechanically assisted
tap hole systems should be consid-
ered to protect personnel.  Metal de-
tection systems for early monitoring
of metal leaks should also be con-
sidered. Tap blocks should be de-
signed and constructed of suitable
materials to ensure that they will not

Concrete can spall and “explode” on
contact with molten aluminum. Areas

subject to frequent minor spills
should be protected with materials

such as firebrick or special concretes.

Figure 10: Preheating Sows In an OvenFigure 10: Preheating Sows In an OvenFigure 10: Preheating Sows In an OvenFigure 10: Preheating Sows In an OvenFigure 10: Preheating Sows In an Oven
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be subject to rapid deterioration. Transfer troughs should be
sized for maximum metal flow required. Spare plug rods
and oversize tools should be on hand to allow plugging of

the tap hole in the event of an emergency. The furnace tap

hole should be located for good employee access and re-

gress to perform the needed work.

Tilting furnaces afford an easier and safer means of con-

trolling metal flow in transfer systems.

Combustion systems should be designed to meet the

requirements of the National Fire Protection Association,

Factory Mutual Insurance Companies, or Industrial Risk

Insurers. Insurance companies have information on safety

devices to prevent explosions involving furnace fuel and

combustion systems. Furnaces used for the melting of

charges coated with materials which release hydrocarbon

vapors should be designed to prevent explosions as well as

handle the fumes from this source.

Water cooled components, such as doors, door frames and

dampers, should be designed to reduce the potential for water

leaks into the furnace. These systems should be provided

with open drains with no restrictions that could trap water

and lead to an explosion. Care should be used to ensure that

all sections of these components are

water filled and that siphoning does not

occur in some sections.  Where possible,

water cooling components should be

replaced by designs where use of water

has been eliminated.

Furnace components or supplementary

equipment should be designed to avoid,

as well as to withstand,  metal splashes.

Specially designed internal sills used for

drying/preheating of sows or scrap

should be designed to prevent unstable

stacking of the charge or unstable

conditions as the sill surface deteriorates so that wet charge

components do not enter the bath prematurely and give rise

to molten metal splash or an explosion.

9.3.4: DC Casting Facilities - General9.3.4: DC Casting Facilities - General9.3.4: DC Casting Facilities - General9.3.4: DC Casting Facilities - General9.3.4: DC Casting Facilities - General
ConsiderationsConsiderationsConsiderationsConsiderationsConsiderations

Studies with 50 pounds (23 kg) of molten aluminum at about

1400oF (760oC) dropped into water in bare steel containers

indicate that, under those conditions, water depths of between

three to about 30 inches (75 to 760 mm) can lead to

explosions. At water levels of two inches (50 mm) or less

expulsion of molten metal can occur which could cause

burns. Accordingly, the design of pits beneath the casting

equipment should provide for a minimum depth of three feet

(915 mm) of water at all times. This should be interpreted

to mean the depth of water over any residual material in the

pit bottom including metal chips, aluminum sludge from bleed-

outs, or other debris. Many plants provide for a depth of six

to ten feet (1.8  to 3 m).

All concrete and metal surfaces below the bottom of the

mold that may be struck by molten metal should be properly

coated and maintained with a protective layer of suitable

organic material. The only surfaces that are not normally

painted are sliding or rolling surfaces and the sides of starting

blocks.  See Part VII, Protective Coatings for Casting Pits

and Equipment.

Platen assemblies (platen, base plate, and pedestal) should

be designed and maintained such that water cannot

accumulate.  See Figure 11.

Pedestals and base plates should be sloped to allow water

to run off readily. A slope of 20° or greater is generally

Figure 1Figure 1Figure 1Figure 1Figure 11: Billet Base plate with Starting Blocks1: Billet Base plate with Starting Blocks1: Billet Base plate with Starting Blocks1: Billet Base plate with Starting Blocks1: Billet Base plate with Starting Blocks
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Section 1Section 1Section 1Section 1Section 111111
Personal Protective Clothing and EquipmentPersonal Protective Clothing and EquipmentPersonal Protective Clothing and EquipmentPersonal Protective Clothing and EquipmentPersonal Protective Clothing and Equipment

111111.1:  Personal Protective Equipment1.1:  Personal Protective Equipment1.1:  Personal Protective Equipment1.1:  Personal Protective Equipment1.1:  Personal Protective Equipment

New and improved protective cloth-

ing has been developed since the

Guidelines were first issued. How-

ever, some workers in operations

involving molten aluminum are still

not using proper equipment or  wear-

ing protective clothing, which has

resulted in injuries and fatalities.

The wearing of approved safety

glasses, foot gear, protective cloth-

ing, etc., does not prevent accidents,

but it can prevent injury or reduce

the extent of injury in the event of

an accident. Fully protected

casthouse personnel are depicted in

Figures 14 and 15.

Melting and casting of molten alu-

minum are operations that necessar-

ily involve heat sources, and there is

an ever-present possibility that a

worker may be splashed by molten

aluminum. Since it is impossible to

remove all sources of ignition from

the workplace, it is essential that

reasonable practices that can signifi-

cantly reduce the risk of serious

burns to workers be followed.

111111.2: Recommenda-1.2: Recommenda-1.2: Recommenda-1.2: Recommenda-1.2: Recommenda-
tions to Casthousetions to Casthousetions to Casthousetions to Casthousetions to Casthouse
PersonnelPersonnelPersonnelPersonnelPersonnel

a. Know and follow your company

requirements (safety rules) in

regard to head protection, eye

and face protection, foot and hand protection, and pro-

tective clothing.

Figure 14: Casthouse Worker in Protective Coat, Face Shield, andFigure 14: Casthouse Worker in Protective Coat, Face Shield, andFigure 14: Casthouse Worker in Protective Coat, Face Shield, andFigure 14: Casthouse Worker in Protective Coat, Face Shield, andFigure 14: Casthouse Worker in Protective Coat, Face Shield, and
Gloves (Spats and Safety Shoes not pictured)Gloves (Spats and Safety Shoes not pictured)Gloves (Spats and Safety Shoes not pictured)Gloves (Spats and Safety Shoes not pictured)Gloves (Spats and Safety Shoes not pictured)
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b. Casthouse personnel: Wear all items of protective equip-

ment for the start of the cast as required by company

safety rules. This is the period in casting operations when

most accidents occur and when you need the most pro-

tection. Primary protective clothing should not be re-

moved until the cast is considered to be in “steady state.”

c. Understand that most normal street and “ordinary” work

clothing can ignite (catch on fire) when contacted by

molten aluminum. The burning clothing can cause burns

to the body which are extremely painful, slow to heal,

and can be fatal.

d. See subsection 11.6  for factors involving selection of

personal protective equipment (PPE), and steps to de-

velop a PPE program to protect casthouse personnel

against job hazards.

111111.2.1:  Head Protection1.2.1:  Head Protection1.2.1:  Head Protection1.2.1:  Head Protection1.2.1:  Head Protection

For hazards of impact and penetration from falling or flying
objects and electrical shock, suitable head covering should

be worn. The safety hats must meet the specifications of

American National Standard 289.1, Requirement for Pro-

tective Headwear for Industrial Workers.

All personnel working around molten aluminum should wear

a head covering. Industrial safety hats are required where

an overhead hazard exists. Where an overhead hazard does

not exist, a hat, cap, or other head covering of flame retar-

dant material should be worn.

111111.2.2:  Eye and Face Protection1.2.2:  Eye and Face Protection1.2.2:  Eye and Face Protection1.2.2:  Eye and Face Protection1.2.2:  Eye and Face Protection

Due to the possibility of splash, personnel working with molten

aluminum must wear eye and face protection. Industrial

safety glasses with side shields should be considered mini-

mum protection against molten metal splash.

During periods of greatest exposure, such as charging, open-

ing or closing a tap hole, starting or terminating a cast, or

skimming molten metal during casting of sows and foundry

ingot, it is recommended that workers wear a face shield in

addition to the safety glasses. See Figure 16.

Additional guidelines may be found in American National

Standard 287.1, Practice for Occupational and Educational

Eye and Face Protection.

111111.2.3:  Footwear1.2.3:  Footwear1.2.3:  Footwear1.2.3:  Footwear1.2.3:  Footwear

Proper protective footwear should be worn. Laceless safety

toe boots or pourer’s (molders) boots are recommended for

Figure 15: Starting a Drop of DC IngotFigure 15: Starting a Drop of DC IngotFigure 15: Starting a Drop of DC IngotFigure 15: Starting a Drop of DC IngotFigure 15: Starting a Drop of DC Ingot
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molten substance exposure. These shoes can be removed

easily and rapidly in an emergency because they have no

fasteners.

Laced safety toe boots worn around molten substances

should be covered with spats to prevent them from captur-

ing the molten metal. As a precaution, laces, if permitted,

should be of materials that

will burn through quickly.

Where there is a potential

for molten metal to enter

the top of the     shoes, or

where lower extremities

are exposed to molten

metal splash, leggings with

spats should be worn. See

Figure 17.

Safety toe shoes with

metatarsal guards should

be worn where there is

danger of falling or rolling

objects striking the foot.

111111.2.4: Hand Pro-1.2.4: Hand Pro-1.2.4: Hand Pro-1.2.4: Hand Pro-1.2.4: Hand Pro-
tectiontectiontectiontectiontection

During operations that

have a potential for burn

injury to the hands, industrial

type, heat resistant and/or

flame retardant gloves

should be worn. Cotton hot

mill gloves are recom-

mended as a minimum. Un-

der most circumstances,

gloves that minimize the

opening at the wrist where

molten metal might enter

should be selected.

111111.2.5: Protective Clothing1.2.5: Protective Clothing1.2.5: Protective Clothing1.2.5: Protective Clothing1.2.5: Protective Clothing

The body, arms and legs must be protected against cuts,

punctures, abrasions, extreme heat, extreme cold and harmful

chemicals. Ordinary work clothing, if clean, in good repair,

and suited to the job may be considered safe in most expo-

sures. “Ordinary” work clothing may not protect employ-

ees from molten aluminum.

Burns have been one of the

leading causes of work in-

juries in molten aluminum

operations. The most seri-

ous injuries, of course, are

the disabling burns that in-

volve a major portion of a

worker’s body. Such seri-

ous burns are generally

caused by the use of inad-

equate or improper protec-

tive clothing and equipment.

Protective clothing for

workers is divided into two

categories:

Secondary protective cloth-

ing is protective clothing de-

signed for continuous wear

for work activities in des-

ignated locations in which

intermittent exposure to

molten substance splash, ra-

diant heat and flame sources

is possible. Secondary pro-

tective clothing is designed

so that it will not continue to

burn after exposure to and

removal of a source of igni-

tion. Protection against

metal splash and radiant

heat are secondary in intent.

Secondary protective cloth-

ing replaces “ordinary”

work clothing. It may not

Figure 16: Use of Face Shield Saved One Worker'sFigure 16: Use of Face Shield Saved One Worker'sFigure 16: Use of Face Shield Saved One Worker'sFigure 16: Use of Face Shield Saved One Worker'sFigure 16: Use of Face Shield Saved One Worker's
EyesightEyesightEyesightEyesightEyesight

Figure 17: Close-up of SpatsFigure 17: Close-up of SpatsFigure 17: Close-up of SpatsFigure 17: Close-up of SpatsFigure 17: Close-up of Spats
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13.1: Premelting Precautions13.1: Premelting Precautions13.1: Premelting Precautions13.1: Premelting Precautions13.1: Premelting Precautions

Water and other materials on or in the charge are known to

cause explosions when submerged below the molten metal

surface. This is also true of moisture or foreign material on

tools inserted into molten aluminum. Do everything possible

to guard against this situation.

13.1.1: Scrap and Remelt Scrap Ingot13.1.1: Scrap and Remelt Scrap Ingot13.1.1: Scrap and Remelt Scrap Ingot13.1.1: Scrap and Remelt Scrap Ingot13.1.1: Scrap and Remelt Scrap Ingot
(RSI)(RSI)(RSI)(RSI)(RSI)

Inspect all scrap prior to charging for foreign materials and

moisture. Suspect all material. Ensure that company

procedures for inspection, drying and/or storage were

followed. Purchased bulk metal and scrap including heavy

plate are of greater concern since the user does not have

control over contamination and visual inspection is difficult.

Look for ice, snow or heavy deposits of grease and oil.

Remove all pieces of ferrous scrap, other metals and non-

metal contaminants. Do not charge scrap or ingot that are

suspected of foreign material contamination or moisture.

Crimped tubing, extrusions, containers, etc. can be a hazard

if they contain moisture. Ideally, tubing and other suspect

scrap should be shredded prior to charging.

If salt has been used in the

production of RSI, salt contamination

on the tops of the sows is likely to

be present. It is important that these

sows be checked prior to charging

to ensure that no moisture is present

since salt fluxes tend to be

hygroscopic in nature (they absorb

water from the air). RSI produced

by a salt process should not be

charged into molten aluminum

without first being dried according

to company procedures and

subsequently kept above room

temperature.

Remove all cans and bottles from the charge. If they contain

water or other liquids, these containers are likely to cause

explosions when submerged in liquid metal.

13.1.2: Primary Sow13.1.2: Primary Sow13.1.2: Primary Sow13.1.2: Primary Sow13.1.2: Primary Sow, Ingot & T, Ingot & T, Ingot & T, Ingot & T, Ingot & T-Ingot-Ingot-Ingot-Ingot-Ingot

Ensure that there is no moisture or foreign material in

shrinkage cavities and cracks in ingots. Inspect to ensure

that the material is dry. Primary sows should be dried prior

to use because of the potential presence of water or ice in

the shrinkage cavities. Primary T-ingot may have cracks

and surface moisture when atmospheric conditions are such

that produce condensation of moisture or “sweating” on the

metal surface. Inspect the primary sow, ingot or T-ingot for

cracks or inclusions that have been closed by hammering or

by other means. Primary sow, ingot and T-ingot should be

preheated and dry before charging into molten metal.

Details on primary sow handling and melting are provided

in Section 15 and in Aluminum Association Publication GSC,

Guidelines for Aluminum Sow Casting and Charging.

Section 13
Premelting Precautions and Check List

Figure 18: Storage of Alloying MaterialsFigure 18: Storage of Alloying MaterialsFigure 18: Storage of Alloying MaterialsFigure 18: Storage of Alloying MaterialsFigure 18: Storage of Alloying Materials
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13.1.3: Alloying Material13.1.3: Alloying Material13.1.3: Alloying Material13.1.3: Alloying Material13.1.3: Alloying Material

Ensure that alloy additions are clean and dry. Some of these

materials may have heavy surface oxides and other

contaminations that can produce a thermite reaction on

contact with molten aluminum. Heavily oxidized copper, iron,

lead and bismuth are all capable of a thermite reaction with

molten aluminum.

Magnesium ingots should be relatively free from oxide and

corrosion products which may contain moisture. All

magnesium ingot should be dried as specified in the suppliers’

material safety data sheets (MSDS).

Light gauge copper scrap, when heavily oxidized, can be

particularly dangerous because it is difficult to dissolve and

may be dragged from the furnace when skimming; this may

result in a thermite reaction followed by an explosion outside

the furnace.

Alloying materials should be examined for the presence of

fluxes that may contain sulfates, nitrates, or other oxidizing

chemicals which can react explosively with molten

aluminum.

13.1.4: Furnace T13.1.4: Furnace T13.1.4: Furnace T13.1.4: Furnace T13.1.4: Furnace Toolsoolsoolsoolsools

Keep alloying and skimming tools clean and dry. Preheating

of furnace tools is especially important in processes where

salt fluxes are used (see Section 13.1.6) or in processes

that generate salt. Salts adhering to furnace tools can absorb

moisture between uses and preheating is important.

If coated with a refractory wash, apply the coating while

the tool is hot so that the tool itself does not oxidize; nevernevernevernevernever

coat furnace tools with limecoat furnace tools with limecoat furnace tools with limecoat furnace tools with limecoat furnace tools with lime. Dry the tool completely after

applying the wash. If tools are allowed to stand after coating

they may pick up moisture; always preheat tools before

use. A new tool that has never been

used should be preheated thoroughly.

Furnace tools with hollow

components must be vented.

Particular care should be used with

phosphorizers and tools used to add

lead and bismuth because the oxides

of these metals can cause a thermite

reaction with molten aluminum.

Avoid build-up of lead and bismuth

on the tools.

Remove all aluminum from furnace

tools before repair by welding,

otherwise a thermite reaction can

take place.

13.1.5: Furnace T13.1.5: Furnace T13.1.5: Furnace T13.1.5: Furnace T13.1.5: Furnace Temperature Controlsemperature Controlsemperature Controlsemperature Controlsemperature Controls

Experience has shown that aluminum becomes increasingly

reactive with other materials, including air, water, refractories,

etc., at temperatures above 1450oF (785oC). Higher metal

temperatures can also result in furnace lining failure and

molten metal leaking out of the furnace. Do not overheat

metal in the furnace.

Figure 19: Magnesium StorageFigure 19: Magnesium StorageFigure 19: Magnesium StorageFigure 19: Magnesium StorageFigure 19: Magnesium Storage

Welders should wear completeWelders should wear completeWelders should wear completeWelders should wear completeWelders should wear complete
face and body protection.face and body protection.face and body protection.face and body protection.face and body protection.
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Figure 21: Charging Scrap into a Remelt Furnace Using a Shielded ForkFigure 21: Charging Scrap into a Remelt Furnace Using a Shielded ForkFigure 21: Charging Scrap into a Remelt Furnace Using a Shielded ForkFigure 21: Charging Scrap into a Remelt Furnace Using a Shielded ForkFigure 21: Charging Scrap into a Remelt Furnace Using a Shielded Fork

Figure 22: Fork Truck Shield Following Furnace ExplosionFigure 22: Fork Truck Shield Following Furnace ExplosionFigure 22: Fork Truck Shield Following Furnace ExplosionFigure 22: Fork Truck Shield Following Furnace ExplosionFigure 22: Fork Truck Shield Following Furnace Explosion
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16.5: Skimming16.5: Skimming16.5: Skimming16.5: Skimming16.5: Skimming

Use only warm, dry tools. Never coat the tools with lime. Never coat the tools with lime. Never coat the tools with lime. Never coat the tools with lime. Never coat the tools with lime.

Pull skim into warm, dry containers which are free of rust.

Do not dump the skim when its internal temperature is above

1000°F (540°C), and do not probe the container with a steel

tool because of the danger of a thermite reaction.

Figure 23 shows casthouse personnel skimming dross from

a remelt furnace.  Skim and drosses should be kept dry at
all times to prevent ignition if wetted.  The truck used for

dumping should have a protective shield.  An enclosed truck

should be used for transporting dross.

Proprietary dross cooling equipment and processes are not

covered in these Guidelines.

16.6: Use of Compressed Air16.6: Use of Compressed Air16.6: Use of Compressed Air16.6: Use of Compressed Air16.6: Use of Compressed Air

Do not add compressed air into molten aluminumDo not add compressed air into molten aluminumDo not add compressed air into molten aluminumDo not add compressed air into molten aluminumDo not add compressed air into molten aluminum for

stirring or other purposes. Com-

pressed air usually contains mois-

ture.As an alternative, the skim may be spread overAs an alternative, the skim may be spread overAs an alternative, the skim may be spread overAs an alternative, the skim may be spread overAs an alternative, the skim may be spread over
a clean, dry floora clean, dry floora clean, dry floora clean, dry floora clean, dry floor, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-

cially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not on
a Portland-based concrete floora Portland-based concrete floora Portland-based concrete floora Portland-based concrete floora Portland-based concrete floor.....

Figure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical Skimmer
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a clean, dry floora clean, dry floora clean, dry floora clean, dry floora clean, dry floor, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-, surfaced with brick or spe-

cially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not oncially designed refractory concrete but not on
a Portland-based concrete floora Portland-based concrete floora Portland-based concrete floora Portland-based concrete floora Portland-based concrete floor.....

Figure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical SkimmerFigure 23: Skimming Dross from Furnace by Mechanical Skimmer
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Figure 24: Maintaining Metal Distribution System on a Hot Top TableFigure 24: Maintaining Metal Distribution System on a Hot Top TableFigure 24: Maintaining Metal Distribution System on a Hot Top TableFigure 24: Maintaining Metal Distribution System on a Hot Top TableFigure 24: Maintaining Metal Distribution System on a Hot Top Table

Figure 25: Maintaining Molds on a Hot Top TableFigure 25: Maintaining Molds on a Hot Top TableFigure 25: Maintaining Molds on a Hot Top TableFigure 25: Maintaining Molds on a Hot Top TableFigure 25: Maintaining Molds on a Hot Top Table
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in the troughs and arranging for ingots of the required length

to be obtained.

24.3: Safety Considerations24.3: Safety Considerations24.3: Safety Considerations24.3: Safety Considerations24.3: Safety Considerations

The automated system needs to be designed to control every

conceivable situation that may occur to end the cast.

24.3.1: Premature End of Cast24.3.1: Premature End of Cast24.3.1: Premature End of Cast24.3.1: Premature End of Cast24.3.1: Premature End of Cast

The premature end of cast is a planned action intentionally

introduced by the casting machine operator before the slabs

have reached the set length.

24.3.2: Quick Stop24.3.2: Quick Stop24.3.2: Quick Stop24.3.2: Quick Stop24.3.2: Quick Stop

The quick stop is a premature interruption of the cast. It is

done in order to prevent injury to people or damage to the

machine. It is initiated by the casting machine operator or

automatically by the process computer if one of the critical

parameters is outside the acceptable tolerances.

Figure 29: Automated Safety Stops in EM/DC CastingFigure 29: Automated Safety Stops in EM/DC CastingFigure 29: Automated Safety Stops in EM/DC CastingFigure 29: Automated Safety Stops in EM/DC CastingFigure 29: Automated Safety Stops in EM/DC Casting
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24.3.3: Emergency Stop24.3.3: Emergency Stop24.3.3: Emergency Stop24.3.3: Emergency Stop24.3.3: Emergency Stop

The emergency stop is actuated by the casting machine

operator if he/she senses serious occurrences for personnel

and/or machine. In principle, it is initiated when:

a. the supply of cooling water is interrupted;

b. metal spills over in the mold or trough;

c. the process computer fails.

Contrary to the quick stop, the emergency stop reacts always

via hardware, i.e., purely mechanically.

Quick stop and emergency stop are based on the following

philosophy:

a. Molten Metal: In both cases, the supply of molten metal

has to be interrupted and the molten metal evacuated in

the direction of the furnace or into the trough draining

container.

b. Platen: In both cases, the lowering of the platen is

stopped.

c. Cooling Water: The supply of cooling water is not

interrupted.
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