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Abstract

Recently, as the WHO IARC has classified radio frequency electromagnetic fields as possibly carcinogenic (group 2B) to humans,
there is increasing concern about the health effects of overexposure from electromagnetic fields. Especially, the workers are exposed
to higher level of electromagnetic radiation than the general public. As a result, in Europe, the protection guidelines for the worker
are developed and the exposure of the worker is strictly controlled. In this paper, the EU directive, standards and guidelines of the
EMF exposure for the worker were reviewed, and the exposure assessment of EMF was performed for the arc welding. Based on that,
we propose a way to introduce a national policy to protect the workers from EMF exposure in working environment.
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1. AU =3l did A% Shiix g HEANE B2 449 AAn k=% b #9 EU 2%

Table 1. Practical guidance and fact sheet for occupational Table 2. EU standards on occupational exposure assessment.
exposure. Type of

Index Practical guidance and fact sheet workplace Related standards

| Practical guidance on occupational EMF exposure assess- - EN50445, Product family standard to demonstrate
ment radio-frequency range (100 kHz~300 GHz) compliance of equipment for resistance welding,

. . . ARC welding and allied processes with the basic
Practical guidance for occupational low frequency ex- o

2 posure assessment restrictions related to human exposure to electro-

magnetic fields (0 Hz~300 GHz)

3 Practical guidance for occupational EMF exposure assess- Welding | - EN50444, Basic standard for the evaluation of hu-
ment numerical dosimetry man exposure to electromagnetic fields from equip-

4 | Occupational exposure fact sheet: Microwave dryers ment for ARC welding and allied processes
Occupational exposure fact sheet: Mobile phone base - EN50505, Basic standard for the evaluation of hu-

5 station man exposure to electromagnetic fields from equip-

; ; ment for resistance welding and allied processes

6 | Occupational exposure fact sheet: RF wood glue drying

- - - - EN50496, Determination of workers’ exposure to

7 OccuPatlonal exposure fact sheet: RF plastic welding electromagnetic fields and assessment of risk at a
machines broadcast site

g Occu.pational exposure fact sheet: Hand held magnetic - EN50420, Basic standard for the evaluation of hu-
reactivator Broad- man exposure to electromagnetic fields from a stand
Occupational exposure fact sheet: Electrosurgery. Occupa- casting | alone broadcast transmitter (30 MHz~40 GHz)

9 | tional exposure to electromagnetic fields-assessment in * EN50475, Basic standard for the calculation and the
practice measurement of human exposure to electromagnetic
Occupational exposure fact sheet: Assessment of occupa- fields from broadcasting service transmitters in the

10 | tional exposure to intermediate frequency electromagnetic HF bands (3 MHz~30 MHz)
fields in practice - EN50500, Measurement procedures of magnetic field

11| Occupational EMF exposure database Railway level's genera.ted by el.ectric and .electn'cal appara-

tus in the railway environment with respect to hu-
man exposure
ol sl 3 13 72o] AF hljix] 2 HEANEE &7 - EN60601-2-23, Medical electrical equipment-part
9k Medicine | 2-23: Particular requirement for the safety of mag-

EUSIAE o]#3t dA7¢ ARELS neoz 2l netic resonance equipment for medical diagnosis

= s - EN60335-2-45, Houschold and similar electrical ap-
AR QA BES fsh Be pAskE AH% 54 2 pliances-safety-part 2-45: Particular requirement for
T NS AR EUME 2H2be] 2974 HE + portable heating tools and similar appliances
A &% Y7} o A3 TFS AU, & Household | - EN60745-1, Hand-held motor-operated electric tools-

2% o)Z HEF Aol
V. 2 Selmol ofst MRt =& Bt AR
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safety-part 1: General requirements

- EN61029-1, Safety of transportable motor-operated

electric tools-part 1: General requirements
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Welding cable

Electrode
Return cable

Power Supply
(AC/ DC)

J% 1. o3 g3 48
Fig. 1. Principle of ARC welding.
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Bl 7}~ 2478 23t
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Z 37tE A3 34 A28 HAFtP Aol o)
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Table 3. Operating conditions for welding power.

Welding power Voltage[V] Current[A]
AC ARC 26 250
DC ARC 30 250
DC MIG 25 250

TIG DC pulse 26 250

TIG AC pulse 26 250

J8 2. &4 Aol g EMF S4 914
Fig. 2. EMF measurement location for welding cable.
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(c) TIG DC pulse
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Fig. 3. Current waveform for welding power supply.

(d) TIG AC pulse
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Fig. 4. Frequency spectrum of magnetic flux density for
welding power supply.
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Table 4. Assessment for DC component of welding power.

DC | DC TIG pulse
ARC | MIG | DC | DC low | DC high
be [il]”em 25232490 | 2730 | 1975 | 1986
Flux density 1505413113 | 3413 | 2469 | 2483
[oT]
)
E"P"S‘[‘;"]ra“" 0158|0156 | 0171 | 0123 | 0.124
(]

! Exposure ratio [%]=flux density/limit [%]

H 5. TIG AC pulse®] AC A% %7t

Table 5. Assessment for AC component of TIG AC pulse.

Frequency [Hz] | B [uT] | BL [uT] | B/Bi[%] | B/B. | Bt
59 25743 | 42373 | 100 | 0.6l
122 1906 | 20492 | 74 | 009
181 6377 | 138.12 | 248 | 046
244 13.17 | 10246 | 5.1 0.13
303 223 | 8251 | 86 | 027
366 767 | 6831 | 30 | o1
425 872 | 5882 | 34 | 015
483 460 | 5176 | 18 0.09
547 393 | 4570 | 15 009 | 1.82
605 288 | 4132 | 11 0.07
664 183 | 3765 | 07 | 005
728 207 | 3434 | 08 0.06
786 178 | 3181 | 07 | 006
850 208 | 3070 | 08 0.07
908 173 | 3070 | 07 | 006
972 259 | 3070 | 1.0 | 008
1,025 121 | 3070 | 05 0.04
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Classification of workplaces through surveys

Welding Broadcasting Medicine Household

EMF Measurement and assessment
for workplace

Measurement
ard

Establishment of protection guidelines
for the worker by workplace

Information/Training, Law/System

28 5 A9 Bh@ A% £F BT =9 P
Fig. 5. Introduction of the EMF exposure assessment for
the worker.
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