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The main type of metal fumes absorbed in CNC machining is carbon dioxide. Carbon dioxide, in
particular, is highly toxic, resulting in an increased risk of cancer. Among the other gases, hydrogen
and oxygen are mainly absorbed by humans. Both types of gas emit harmful vapors into the air.
While they contain several toxic compounds, they do not affect the human body significantly.
The most common metal fumes are those from welding, which can include a variety of metals. The
most toxic metals include acetaldehyde, chromium, and manganese. They are also hazardous to the
eyes and respiratory systems. Other chemicals often released during welding are fluorides, iron
oxides, and phosphonate.
Several ways to monitor the number of metal fumes released during machining. The average
concentration of all the gases is measured by weighing the filter before and after exposure. Using a
chemical analysis method, the concentration of each element in the air can be determined. The
British Standards Institution and American Welding Society provide guidelines on this. Other
methods, such as NIOSH's Manual of Analytical Methods, monitor welding workplaces. One method
is the Inductively Coupled Argon Plasma-Atomic Emission Spectroscopy, which involves heating the
sample to a specific temperature. The process is safe but requires acidic ashing.
The highest average concentrations are obtained during GMAW, GTAW, and SMAW welding, among
the metal fumes primarily absorbed in CNC machining. These methods use a series of chemical
analytical procedures, such as inductively Coupled Argon Plasma-Atomic Emission Spectroscopy
(ICP-AES).
In addition to the use of chemical abrasives, CNC machining involves the use of metals in various
processes. The most common metal fumes in CNC machining are iron, magnesium, and tungsten.
The fumes absorbed during GMAW welding are mainly chromium and Cr(VI).
The highest average exposures are from welding, with SMAW, GTAW, and TIG machining processes
resulting in the highest metal fumes. In addition, there are also different types of welding. FOR
INSTANCE, during MIG welding, the metals that are most commonly exposed are mainly carbon and
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copper. In contrast, the gas MMA and TIG welding processes are largely characterized by nickel and
oxygen.
In contrast, the highest average exposures are in mild steel welding and GMAW. In both cases, the
fumes are primarily absorbed during welding. While there are some studies on the level of exposure,
there is little data to support the use of GMAW for CNC machining. Its use is widely used to produce
precision parts and other products.
The high average exposures are MIG welding, TIG welding, and GMAW welding. These processes
produce large amounts of chips, usually stored and recycled. The use of MIG welding may be
hazardous for the environment. However, the fumes from these processes are primarily absorbed by
the worker, so MIG welding is more effective than the MIG.
The most common metal fumes absorbed in CNC machining are hydrogen and carbon dioxide. Both
types of metals emit the same amount of heat and are not a source of toxicity. While there is no
specific limit for which type of metal fumes are mainly absorbed, it is not unreasonable to limit the use
of MMAW to reduce MWF emissions.
The body primarily absorbs heavy metals in CNC machining. The fumes from these processes
contain a wide range of toxic metals. These substances are dangerous for humans and should not be
used without proper protection. Therefore, workers should avoid these fumes to protect their health.
While limiting the exposure to these metals, it is crucial to ensure that workers wear respiratory
protective equipment.
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