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Analyses on Current Densities Induced Inside a Worker
Using AC Arc Welder

RN

(Jun-Hyeong Park - Suk-Won Min)

Abstract - This paper analyses current densities induced inside a worker using AC arc welder. Applying the boundary
element method, we calculate current densities induced in organs inside a worker in case he was located at 1 ¢cm, 3 cm,
5 cm, 10 cm, 15 cm, 20 cm far from a power cable of AC arc welder. As results of study, we find a maximum current
density induces at a heart surface and may be higher than 10 mA/m’ of ICNIRP guideline if he works within 15cm from

a power cable.
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Fig. 1 A real situation in which an arc welder is being used.

|
z

O 2 uR ola M7 MM ZHe EHAzY,
Fig. 2 Simulation model working near a power cable of an
AC arc welder.
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Fig. 3 Surface meshes of human models used in boundary
element method.
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Table 1 Conductivity assigned to human model organ.

ks =dE(S/m)
= 0.75
A7 0.70
el 0.10
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Fig. 4 Distribution of magnetic flux density when working at
1 cm apart from power cable.
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Fig. 5 Distribution of induction current density on the
surface ‘of the heart when working 1cm apart from a

power cable.
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Fig. 6 Distribution of induction current density on the surface

of the liver when working 1cm apart from a power
cable.
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Fig. 7 Distribution of induction current density on the
surface of the intestines when working 1cm apart
from a power cable.
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Fig. 8 Distribution of induction current density on the
surface of the brain when working 1cm apart from a
power cable.
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Fig. 9 Distribution of induction current density on the
surface of the lugs when working 1icm apart from a
power cable.
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Fig. 10 Distribution of induction current density on the
surface of the heart when working 3cm apart from
a power cable.
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Fig. 11 Distribution of induction current density on the
surface of the liver when working 3cm apart from a
power cable.
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Distribution of induction current density on the
surface of the heart when working 5cm apart from
a power cable.
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Distribution of induction current density on the
surface of the liver when working 5cm apart from a
power cable.
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Distribution of induction current density on the
surface of the heart when working 10cm apart from
a power cable.
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Fig. 15 Distribunon of induction current density on the
surface of the liver when working 10cm apart from
a power cable.
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Fig. 16 Distribution of induction current density on the
surface of the heart when working 15cm apart from
a power cable.

a) FHE b) &M
A

ay 17 MelHol 15em Eof
MR 2%

Fig. 17 Distribution of induction current density on the
surface of the liver when working 15cm apart from
a power cable.
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Dlstnbutlon of induction current density on the
surface of the heart when working 20cm apart from
a power cable.

HollM & #

=]

MYEAMol 20cm HOH A HLo 7t
TMRAE EX

Distribution  of induction current density on the
surface of the liver when working 20cm apart from
a power cable.
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The calculated maximum induction current densities

of each organ.
ekl : (mA/md)

lem 3ecm bem 10cm | 1bem | 20cm

59 56 53 4.7 3.6 2.9

112 11.6 11.3 105 9.5 3.5

4.6 45 42 3.7 3.1 2.7

9.8 8.4 7.0 5.2 4.0 3.3

6.5 6.1 58 4.3 3.8 31
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