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Assessment of Welding Fumes Control by Using Jet Air Supply Welding Torch

Sea-Hwan Byun" - Tae-Hyeung Kim * Hyun-Chul Ha - Jong-Cheul Kim" - Ho-Gyung Kang

Department of Environmental Engineering, Changwon National University

Controlling of welding fumes is not an easy task. General
and/or local ventilation techniques had been applied, but
not satisfactory due to moving characteristics of welding.
Several approaches, such as fumes extraction welding gun
and air injecting welding mask, were developed and applied.
Intrinsic shortcomings of these techniques hindered us from
overcoming the difficulties of welding fumes control. A
prototype of welding gun equipped with jet injection nozzle
was thus developed in this study. This technique utilizes the
flow inducement of jet due to the velocity of air. A jet
nozzle was attached near the tip of welding gun. The air was
injected toward in between welding point and welder. The
welding fumes generated from welding point are moved
toward the jet flow and then escaped from the breathing
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zone of welder. By doing this, the direct and high exposure
of fumes could be controlled. The jet air supply welding gun
was tested in the experimental booth. The fumes reduction
efficiencies ranges from 61.7% to 91.5%. Even in case of 0.
370.5m/s crossdraft blowing toward the welder's front, the
efficiency was 43%. In addition, two welders were selected
and were ordered to weld in the real production line. The
reduction efficiencies were 58.0% and 74.4%. Considering
the difficulties of welding fumes control, the efficiencies
with this technique were found to be very high. Further tests
are to be needed in the future.
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Fig 3. Jet air supply welding torch for this study

Table 1. Welding conditions

@ Welding torch

@ Welding torch
(® Push-nozzle

Arc voltage
Welding speed
Wire thickness
Wire speed
Welding current
Shield gas (CO,)
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1.2m/min
0l.2 mm
700mm/sec
410A
25 £ /min
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Table 2. Fume concentrations in the breathing zone by air jet supply ( Case 1)
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Table 4. Fume concentrations in the breathing zone by air jet supply (Case 3)
unit : mg/m’

Air flow rate
15 {/min 20 {/min 25 {/min

Jet angle ( °)  No air supply

20 21.1 316 ;
45 55.1 54.2 27.0 53.5
60 69.8 419 412
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in the breathing zone by air jet supply ( Case 3 )

Table 5. Fume concentrations in the breathing zone by air jet supply (Case 4)

unit © mg/m’
o . Air flow rate
Jet angle No-air supply == o 20 {/min 25 {/min
0 742 21.8 334
20 2032 516 45.0 28.6
45 39.0 26.5 21.9
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Fig 17. Fume concentrations in the workplace experiment

Table 6. Removal efficiencies of fume generated at the workplace

Removal efficiency

Cross draft [average]

Worker (%) (m/s)
A 58.0 0.05 - 0.38 [0.18]
B 74.4 0.28 - 0.54 [0.34]
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