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1. INTRODUCTION  

The paperwork presents development of laboratory 

tests for determination of electrostatic performance 

properties of the personal protective equipment (PPE) 

intended for use in potentially explosive atmospheres, 

according to the new European principles and practice 

in the labor safety and health field. 

Romania, as a member state of the European Union, 

undertook in national legislation the European 

Directives. Thus was ellaborated the Government 

Decision no. 115/2004- regarding establishing of the 

essential safety requirements for the personal protective 

equipment and the conditions for placing them on the 

market[8], modified by HG 809/2005 [9], which 

transpose the Council Directive  no. 89/686/EEC of 21 
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December 1989 on the approximation of the laws of the 

Member States relating to personal protective 

equipment, amended by Directives 93/68/EEC,  

93/95/EEC and  96/58/EC [7]. 

 The PPE Directive 89/686/CEE (HG 

115/2004+HG 809/2005) provides that  PPE intended 

for use in explosive atmospheres must be so designed 

and manufactured that it cannot be the source of an 

electric, electrostatic or impact-induced arc or spark 

likely to cause an explosive mixture to ignite  

Preventing formation of electrostatic charges on 

person or on neighbouring elements suppose an 

assembly of measures and means to ensure adequate 

paths to earth (dissipation) for the charges. This can be 

achieved by making use of dissipative clothing  , 

footwear with a proper electric conductivity and 

adequate flooring or other means for discharging the 

charges to earth. 

The main assessment criteria for the protective 

performances of materials and equipemnt is limiting the 

electric resistance values, since it's a well known fact 

that as the resistance value decreases, the risk of 

dangerous electrization of materials decreases also. A 

safety limit of  the electric resistivity is 5×10
10

Ohms, 

well known for the textiles used in manifacture fo 

protective garments [1,4,5]. One of the most widely 

used material in clothing items is the 100% cotton. The 

textiles made of 100% cotton are adequate from the 

electrostatic point of view, respectively of electric 

resistivity, but only in conditions of a relative humidity 

higher than 65%. This implies a limited intended use 

for the garment items manufactured of 100% cotton, 

determined by the humidity conditions existing at 

workplaces.This is why new types of electrostatically 

dissipative materials had been developed, as well as  

new test methods for these, in order to assess 

conformity with the specific requirements of the Ex 

field, given in the new standards issued at European 

level and undertook as Romanian Standards (SR).  The 

new assessment/test methods have are based on the half 

decay time criterion, or the shielding factor one. 

2. TEST METHODS AND PERFORMANCE 
CRITERIA FOR THE PERSONAL 
PROTECTIVE CLOTHING 

The test methods and the performance criteria for 

the personal protective equipmetn intended  for use in 

flammable atmospheres are provided in the EN 1149 

standards series. These standards had been drawn up 

within an European project [6] based on ignition tests 

carried out in hydrogen atmosphere. As consequence,  

the recommended acceptance limits are correlated with 

the minimum ignition energy or  charge of flammable 

materials, gas or dusts, with a safety coefficient 

covering the high sensitivity of the hydrogen mixture 

compared to other flammable substances. 

According to SR EN 1149-5, the electrostatic 

dissipative material shall meet at least one of the 

following requirements: 

-  t50% < 4s sau S > 0,2 tested according to the test 

method 2 (induction charging) of EN 1149-3:2004, 

where  t50% is the half decay time of charge and S is 

a protective coefficient; 

- a surface resistance of less than or equal to 2,5× 10
9
 

Ω, on at least one surface, when material is tested 

according to EN 1149-1. 

For materials containing conductive threads in a 

stripe or grid pattern the spacing of the conductive 

threads in one direction shall not exceed 10 mm in any 

part of the garment 

Even if in the third part of EN 1149 [2] there are two 

standardized methods for measuring the disipative 

capacity of charge, and the researches carried out 

shown that method 1 of SR EN 1149-3 is not adequate 

in order to make the difference between the safe and 

unsafe fabrics.  

 Repeatibility and reproducibility of tribo-charging 

tests are never at the same level with the one of 

resistance measurement, but in the EN 1149-3 method 

they have a satisfactory level, and the charging capacity 

of various materials can be better compared by these 

tests. 

Comparison of results between two laboratories 

show differences of less than a factor of eight for test 

method 1. An interlaboratory trial for method 2 using 5 

different materials and 5 participating labs in 3 different 

locations showed a repeatability and reproducibility 

standard deviation as follows: 

Parameter S 
Repeatability standard deviation, sr 0.004 

Reproducibility standard deviation, sR 0.009 

Half discharge time t50 

Repeatability variance 30% 

Reproducibility variance 40% 

 

For testing of personal protective clothing 

regarding its protective performances from a dangerous 

elecatrostatic discharges from a point of view of 

flammable atmospheres igniting, there is no recognized 

standardized method, and the fourth part of SR EN 

1149 is yet work in progress. 

Development of requirements for the PPE (personal 

protective equipment) used in environments with 

explosion danger is a topic frequently occuring on the 

work agenda of CO-ORDINATION OF NOTIFIED 

BODIES PPE – Directive 89/686/CEE.  

Within INSEMEX Petroşani researches in the field 

of the explosion hazard of explosive atmospheres 

shown by static electricity had been carried out,  test 
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stands had been executed, and there is a specific 

laboratory with test apparatus of last generation for 

testing of technical equipment, including performand 

apparatus to ensure the needed environamental 

conditions, since its a well known fact that in order to 

modelate the maximum electrization situations a low 

relative humidity, of  25-30 %, is required. 

In the context of the general politics of continuous 

development and and perfecting of laboratory tests, at 

the level of the newest achievements in the field, during 

this year a new test stand had been carried out, for 

measurement of textile materials charge dissipation 

capacity according to method 2, Induction charging, in  

SR EN 1149-3 Protective clothing. Electrostatic 

properties. Part 3 : Test methods for measurement of 

charge decay. 

3. MEASUREMENT OF THE DISSIPATIVE 
CAPACITY OF CHARGES - INDUCTION 
CHARGING  

The test method principle: Charging of the test 

specimen is carried out by an induction effect. 

Immediately under the test specimen, which is 

horizontally arranged, a field-electrode is positioned, 

without contacting the specimen. A high voltage is 

rapidly applied to the field-electrode. If the specimen is 

conductive, or contains conducting elements, charge of 

opposite polarity to the field-electrode is induced on the 

specimen. Field from the field-electrode which 

impinges on the conducting elements does not pass 

through the test specimen and the net field is reduced in 

a way that is characteristic of the material under test. 

This effect is measured and registered behind the 

specimen with a suitable field-measuring probe. 

As the amount of induced charge on the test specimen 

increases, the net field registered by the measuring 

probe decreases. It is this decrease in field that is used 

to determine the half decay time and the shielding 

factor. 

The test stand (fig. 1) consists in: Field-electrode (a 

polished stainless steeldisc, (70±1) mm diameter, fixed 

to an insulating support) /1/, Support ring (a metal ring, 

(100±1) mm internal diameter, connected to earth and 

positioned concentric to the field-electrode); Specimen 

clamping rings /2/, Voltage generator capable of 

producing a (1200±50) V step voltage on the 

fieldelectrode within 30 ms (direct current voltage 

supplly of 5000 V and a HT fast switch) /3/, Field-

measuring probe(a metal disc, (30,0±0,1) mm diameter 

/4/, surrounded by an earthed guard ring /5/ and 

connected to an electronic electrometer /6/then to an 

oscilloscope /7/ to record the time related data from the 

field-measuring probe output. The time resolution and 

response time of the recording device has to be 50µs. 

 

Laboratory experiments on the new method have in 

view identification of the  influencing factors, in order 

to ensure tests repeatibility and reproducibility. In 

extending the competency field of the accredited 

laboratory according to SR EN 17025 [3] an essential 

chapter is determination of the measurement 

incertainty. Also, the accuracy of the obtained results 

have to be confirmed by inter-laboratory (round robin) 

tests. 
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.   

Fig. 1. Arrangement of equipment for measurement of the dissipative capacity of charges - induction charging 

 
 

 

 

By modernizing the testing-research-development 

capacity of the laboratory, the physical tools for PPE 

testing will be ensured, having in view the conformity 

assessment according to the PPE directive, within the 

Notified Body OEC-INSEMEX , and also for our own 

researched or in cooperation with similar bodies abroad. 
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