


worker from a potential hazard using a physical
barrier, distance or time.

ntrolling Metal Fumes

The threat to air quality in foundries begins in the
scrap yard, where metal from various sources is
melted and poured into molds to form castings. As
the scrap is melted, some of the metal vaporizes and
-condenses into fumes of extremely fine airborne par-
sticles. Vapor from scrap metal can be extremely risky
‘as it may contain unknown contaminants or toxic
-components.

Ventilation controls that capture fumes before
they enter the work environment are the most effec-
tive in reducing employee exposures. During melting
operations, close-ficting exhaust hoods should be
placed directly over furnace openings. Most close-fit-
ting furnace hoods are designed to swing away
from the furnace while not in use, so they do not
interfere with routine operations, such as slagging —
skimming the surface of the molten metal — and
charging, or filling, the furnace. For furnaces with
multiple openings, a hood can be provided for each
opening and connected to a common exhaust duct.
Close-capture techniques require a smaller volume of
air, thereby reducing purchasing and operating costs
associated with traditional ventilation systems.

Fume emission peaks immediately after the metal
leaves the furnace and is poured. Thus, for large pour-
ing jobs, combined isolation and ventilation tech-
niques provide the most effective exposure control.
For example, certain types of high-volume shuttle
ladles possess an equipment cab that is completely
enclosed and equipped with its own ven-
tilation system. This dual application of
isolation and ventilation protects the
operator during both shuttling — trans-
porting molten metal from one area to
another — and pouring.

In addition to minimizing hazards to
the ladle operator, the general foundry
atmosphere needs to be protected. The use
of a ventilation hood positioned directly
above the physical point of pouring will
capture emissions at their source.

The principles of isolation and ventila-
tiqxfiago can be applied to smaller pour-
ing jobs. One of the more sophisticated
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examples of isolation for small castings is fully auto-
mated pourers. Automated pouring systems are oper-
ated from a remote location, isolating the worker
from the process altogether. In operations where
hand-operated ladles are used and workers cannot be
physically removed from the process, a hinged ladle
cover can isolate fumes and reduce the risk of hazards
from manual pouring. Because residual contaminants
still may escape during manual pouring, supply air
ducts should be installed directly overhead. As with
large pouring jobs, close-fitting ventilation hoods
also are necessary to protect employees throughout
the foundry from potentially hazardous emissions.

In addition to isolation by distance, some
foundries practice isolation by limiting pouring to
the end of the work day. After the metal is poured
and begins to solidify, the heaviest emission period
occurs when workers are absent.

Reducing Silica Exposure

Possibly the greatest threat to air quality in foundries
is respirable crystalline silica, the primary con-
stituent of molding sand. Substitutes for silica sand,
such as olivine or zircon, do not cause scarring of
lung issue and are used in some foundries. Unfortu-
nately, silica substitutes can be incompatible with
the chemistries of some binder systems and are more
expensive than silica molding sand. Thus, despite
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