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Aluminum alloys are used in welded structures of different purpose. They are
characterized by a favourable combination of physical and chemical properties,
which makes them attractive for application in the aerospace and rocket engineering
industry. In addition to the advantages, when performing welding process, aluminum
alloys are characterized by the formation of harmful and hazardous production
factors [1, p. 1].
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During welding of the system 1460 (Al-Cu-Li) and the system 1201 (Al-Cu) with
non-consumable tungsten electrode, along with the formation of welding aerosols
(solid component of welding aerosol, SCWA), harmful welding gases (gaseous
component of welding aerosol, GCWA) are evolved to the air of the working zone,
belonging to the group of chemical hazardous and harmful production factors [2, p. 1;
3, pp. 33, 34]. The most widespread in the composition of mixture of welding gases is
nitrogen dioxide NO,, carbon monoxide CO and ozone Os.

The aim of the work is to conduct investigations of harmful gases in argon-arc
welding of alloys of the system 1460 (Al-Cu-Li) and the system 1201 (Al-Cu) with
non-consumable tungsten electrode.

The investigations of the sanitary and hygienic characteristics of harmful gases at
the workplace were carried out during TIG welding of high-strength, complex-
alloyed aluminum alloys1460 and 1201 with a thickness of 3.0 mm. TIG welding was
carried out using the welding head ASTV — 2M from the power source MW — 450 of
the Austrian company Fronius with the use of non-consumable electrode and the
power source IUP-1 made in the USSR. Sampling and investigation of the mentioned
gases were carried out in the range of welding modes I,, = 140...260 A.

Sampling was carried out keeping in compliance with DSTU ISO 15011-2:2008
[4, p. 4], and in accordance with the guidelines [5, p. 37], harmful gases were
determined. To provide reliability of the obtained results of the investigations, at least
6 samples were taken. The concentration of constituents in a gaseous component of
welding aerosols of nitrogen dioxide NO, and carbon monoxide was determined
using the devices “Aquilon 1-1” and “Aquilon 1-2”. The concentration of the
component in a GCWA of ozone was determined using the colometric method by
sampling, applying the sampler “Typhoon” and the absorbing device with a
potassium iodide solution. The condition of the air environment of the workroom was
assessed in accordance with the requirements of GOST 12.1.005-88 [6, p. 1].

It was established that welding current strength significantly influences the
formation of nitrogen dioxide, increasing its concentration to the values, exceeding its
maximum permissible concentration (MPC) = 2.0 mg/m°. The concentration of carbon
monoxide is almost unchanged. In the range of welding currents of 140...260 A, the
mass concentration of CO is approximately equal to 1 mg/m?® and is much lower than
its MPC = 20 mg/m®. The results of measurements are given in Tabl. 1 taking into
account the error.

Table 1
Concentration of CO and NO, in the workplace during welding
of aluminum-lithium alloy 1460 depending on welding mode

. Mass concentration C, mg/m°
Welding current strength I, A co NO,
140 0.4+0.7 1.1+0.5
200 0.5+0.8 1.3+£0.5
260 0.5+0.8 2.5+0.6
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Figure 1 shows that the dependence of the nitrogen dioxide concentration is
approximated by the parabola at a high precision, and therefore, the volume of the
formed toxic gas grows significantly with an increase in the welding current as C ~ I°.
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Figure 1. Dependence of mass concentration of nitrogen dioxide
at the workplace during argon-arc welding of aluminume-Ilithium alloy 1460

The concentration of ozone during welding also increases with the rise in welding
current strength. At the same time, the concentration of O; exceeds its
MPC = 0.1 mg/m® at all modes of welding: at 1,, = 140 A the concentration is

0.13 mg/m®, and at I, = 260 it is A—0.49 mg/m°. For the alloy 1460, the ozone
concentration exceeds the MPC (Figure 2).
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Figure 2. Dependence of ozone concentration on welding mode
during welding of alloys 1460 (1 - 1,=140 A, 2 - 1,,=200 A, 3 - I,, =260 A)
and 1201 (4-1,=140 A, 5- 1, =260 A) with non-consumable electrode

Thus, it was established that TIG welding of alloys of the system 1460 (Al-Cu-L1i)
and the system 1201 (Al-Cu) is accompanied by the formation of toxic gases at the
workplace: nitrogen dioxide, carbon monoxide and ozone; that in the range of
welding currents of 140...260 A, the mass concentration of carbon oxide ~ 1 mg/m®
Is much lower than its MPC; that the mass concentration of nitrogen dioxide exceeds
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its MPC at intense welding conditions and significantly depends on welding current;
that the concentration of ozone during welding of the alloys 1460 and 1201 with non-
consumable electrode increases with the risen welding conditions. At the same time,
for the alloy 1460 the ozone concentrations exceed MPC and the level of ozone
concentration is 3-4 times higher than that during welding of 1201 at identical modes.
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