Advice & Counsel

Fellow
AESF Technical Director

3158 Kolin Ave.
Chicago, IL 60623-4889

Dear Advice & Counsel,
Your articles on TRI reporting issues
relating to the lowering of the lead
threshold have been quite useful, but last
month you mentioned air emissionsfrom
welding, brazing, and soldering opera-
tions without discussing how one can
estimate these. Is there any information
out there?
Signed,
I. M. Awelder

Dear Ms. Awelder,

As | mentioned in the last article, your
options are rather limited. USEPA AP-42
offers some help on welding. We down-
loaded the most recent section on welding,
and as a service to our readers, the follow-
ing is extracted information from the most
recent AP-42 revision (11/9/01):

Electric Arc Welding

Welding is the process by which two metal
parts are joined by melting the parts at the
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points of contact and simultaneously form-
ing a connection with molten metal from
these same parts, or from a consumable
electrode. In welding, the most frequently
used methods for generating heat employ
either an electric arc or a gas-oxygen flame.

There are more than 80 different types
of welding operations in commercial use.
These include not only arc and oxyfuel
welding, but also brazing, soldering, ther-
mal cutting, and gauging operations. Of
the various processes, electric arc welding
is, by far, the most often found. It is also
the process that has the greatest emission
potential. Although the national distribu-
tion of arc welding processes by frequency
of use is not now known, the percentage
of electrodes consumed in 1991, by process
type, was as follows:

Shielded metal arc welding (SMAW)—45%
Gas meta are welding (GMAW)—34%
Flux cored arc welding (FCAW)—17%
Submerged arc welding (SAW)—4%

Shielded Metal Arc Welding
(SMAW)

SMAW uses heat produced by an electric
arc to melt a covered electrode and the
welding joint at the base metal. During
operation, the rod core both conducts el ec-
tric current to produce the arc, and pro-
vides filler metal for the joint. The core of
the covered electrode consists of either a
solid metal rod of drawn or cast material,
or asolid metal rod fabricated by encasing
metal powders in a metalic sheath. The
electrode covering provides stability to the
arc and protects the molten metal by creat-
ing shielding gases by vaporization of the
cover.

Gas Metal Arc Welding (GMAW)

GMAW is aconsumable electrode welding
process that produces an arc between the
pool of weld and a continuously supplied
filler metal. An externaly supplied gas is
used to shield the arc.

Flux Cored Arc Welding (FCAW)

FCAW is a consumable electrode welding
process that uses the heat generated by
an arc between the continuous filler metal
electrode and the weld pool to bond the
metals. Shielding gasis provided from flux
contained in the tubular electrode. This
flux-cored electrode consists of a metal
sheath surrounding a core of various pow-
dered materials. During the welding proc-
ess, the electrode core material produces a
slag cover on the face of the weld bead.
Thewelding pool can be protected from the
atmosphere either by self-shielded vapor-
ization of the flux core, or with a separately
supplied shielding gas.

Submerged Arc Welding (SAW)

SAW produces an arc between abare metal
electrode and the work contained in ablan-
ket of granular, fusible flux. The flux sub-
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merges the arc and welding pool. The elec-
trode generally serves asthe filler material.
The quality of theweld depends on the han-
dling and care of the flux. The SAW proc-
essislimited to the downward and horizon-
tal positions, but it has an extremely low
fume formation rate.

Emissions & Controls

Emissions

Particulate matter and particulate-phase
hazardous air pollutants are the major con-
cerns in welding processes. Only electric
arc welding generates these pollutants in
substantial quantities. The lower operating
temperatures of the other welding processes
cause fewer fumes to be released. Most of
the particulate matter produced by welding
is submicron in size and, as such, is con-
sidered to be al PM-10 (i.e, particles<10
micrometers in aerodynamic diameter).

The elemental composition of the fume
varies with the electrode type and work-
piece composition. Hazardous metals des-
ignated in the 1990 Clean Air Act Amend-
ments that have been recorded in welding
fumeinclude manganese (Mg), nickel (Ni),
chromium (Cr), cobalt (Co), and lead (Pb).

Gas phase pollutants are also generated
during welding operations, but little
information is available on these pollut-
ants. Known gaseous pollutants (including
“greenhouse”’ gases) include carbon diox-
ide (CO,), carbon monoxide (CO), nitrogen
oxides (NOx), and ozone (O,).

Actual emissions will depend not only
on the process and the electrode type, but
aso on the base metal material, voltage,
current, arc length, shielding gas, travel
speed, and welding electrode angle.

Controls

The best way to control welding fumes is
to choose the proper process and operating
variables for the given task. Capture and
collection systems may aso be used to
contain the fume at the source, and to
remove the fume with a collector. Capture
systems may be welding booths, hoods,
torch fume extractors, flexible ducts, and
portable ducts. Collection systems may be
high-efficiency filters, electrostatic precipi-
tators, particulate scrubbers, and activated
carbon filters.

A Final Note ...

If you are doing electric arc welding, con-
sider an alternate welding technology (or
stick with electric arc welding, but make
sure that the electrodes are lead-free) to
eliminate the bulk (or al) of the lead emis-
sions.
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Hazardous Air Pollutant (HAP) Emission Factors
For Lead in Welding Operations

Welding Process  Electrode Type
(with last 2 digits

of SCC)
SMAW E310 (-16)*
(SCC 3-09-051) E7028 (-52)
* |ncludes E310-15
Notes:

SMAW = shielded metal arc welding; ND =

HAP Emission Factor
(10 g/kg of electrode consumed)

Cr Cr*®* Co Mn Ni Pb
253 188 ND 220 19 0.24
0.13 ND ND 84612 ND 1.62

no data.

HAP Emission Factor = Mass of pollutant emitted per unit mass of electrode consumed.
HAP emissions are in the PM-10 size range (particles < 10um in aerodynamic diameter)
Current = 102 to 225 A; Voltage=21to 34 V.

The accompanying table is a reproduc-
tion of the Hazardous Air Pollutant Emis-
sion datafound in AP-42, asrelated to lead
emissions. AP-42 is not helpful in provid-
ing estimates for emissions from brazing
and soldering operations, unfortunately. If
any readers know of a source for thisinfor-
mation, please contact me. | have included
selected references listed in AP-42 for the
section on welding, in an effort at provid-
ing additional placesto look for help. pasrF
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