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Static electricity is a phenomenon of accumulation of electrical charges that can manifest itself in any 
material.
It develops, mainly, whenever there is friction between materials, manifesting itself in various phenome-
na that occur in everyday life, sometimes it occurs harmlessly, but in other cases its manifestation can 
be very dangerous
In the beginning, humanity knew the first electrical manifestations through atmospheric discharges, 
which are nothing more than the phenomenon of static electricity.

The manifestations of static electricity are mainly observed in places where the air humidity is very low, 
that is, in dry places.
When handling a synthetic wool sweater, for example, it is possible to hear small clicks that occur due 
to the electrical discharges that occur between its wires.
If it is in the dark, it is possible to see small sparks between the wires that have been electrified.
Sometimes when the potential reaches high values between the two materials there is air, ionization of 
the air can occur, giving rise to a spark called an electric arc.
People can charge themselves with static electricity by moving over the ground, developing potentials 
that depend on friction and the materials involved. For example, walking with sole shoes on a carpet can 
easily reach 5000V. Unrolling tape we will be able to develop about 3000V.
Silk, wool, fibers, styrofoam, various plastics, etc., are materials that easily develop high electrical po-
tentials.
In many companies we may see “ESD” warnings in places where static electricity is unwanted
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• We can measure the level of electrification of a body using an electrostatic voltmeter placed at a 
small distance from the surface of the body we intend to measure. This measures the electrostatic 
charge and converts it into voltage.

• Walking on a carpet, 1,500 to 35,000 volts.

• Sit in a chair upholstered in Vinyl, 700 to 6,000 volts e a common plastic envelope, 600 to 7,000 
volts.

• Friction of a common plastic in a chair with vinyl upholstery 1,200 to 20,000 volts.

• Walking on untreated Vinyl flooring, 250 to 12,000 volts.

In order to be able to see, hear and feel an electric arc, we will be looking at values of the order of 3000 
to 4000V.

THE STATIC ELECTRICITY RISK MAY OCCUR IN:
• Atmosphere with flammable vapors

• Electric arc discharge conditions

• If the energy released by a discharge is sufficient to ignite the air-gas or air-dust mixture.

• When handling electronic components

ELECTROSTATIC CHARGE GENERATORS:
• Work Surfaces

• Floors

• Chairs

• Clothes

• Work Order Papers and Supports

• Packaging Materials

• High Speed Flowing Air

MAIN PROBLEMS CAUSED BY STATIC ELECTRICITY:
• Attraction of solid particles from the air

• Handling problems

• Product damage

• Malfunction of products

• Fire and explosion hazard

• Personal shocks

Many electronic components can be damaged by ESD.
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Semiconductor manufacturers wanted to know why electronic components being tested after manufac-
turing all failed at the customer’s home.
It was found that many of the components suffered ESD discharges during handling in the production 
areas, producing injuries inside them that sometimes did not break down, but went to the customer and 
later a breakdown would occur.
So in the 1980s this phenomenon was identified and leading semiconductor manufacturers around the 
world developed ESD-free areas through anti-static flooring as well as dissipative clothing.
Today we have very reliable electronic equipment precisely because of the ESD exemption care in the 
production and assembly of electronic systems.

HOW TO CONTROL THIS PHENOMENON?

Using:

• Antistatic shoes or heels,
• bracelet,
• antistatic clothing,
• antistatic gloves.
   Etc.

ANTISTATIC GARMENT WASHING REQUIREMENTS

• Washing should only be done with neutral soap;

• Drying should be done outdoors, but in the shade, not in tumble dryers.

• There is a maximum number of washes foreseen to preserve the antistatic qualities of the fabric 
(information must be obtained from the manufacturer).
ESD floors are classified based on their electrical resistance properties. Resistance is measured in 
ohms. A static conductive floor measures between 25,000 and 1,000,000 ohms.
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ANTI-STATIC FLOOR CONSTRUCTION

The Machinery Directive, 2006/42/EC (amended) says:
Risks due to static electricity
The machine must be designed and manufactured in such a way as to prevent or restrict the accumula-
tion of potentially dangerous electrostatic charges and/or be equipped with means for their discharge.
In the industrial environment, static electricity can be a cause for concern, due to the electrical arc likely 
to occur, giving rise to risks of explosion in ATEX environments (explosive atmospheres) if the following 
conditions exist:
Atmosphere with flammable vapors

• Electrical arcing discharges

• The discharge is sufficient to ignite the environment.

HOW TO PREVENT?
• Humidification of the atmosphere

• Electrostatic discharge systems with earthing terminals

• Use of antistatic materials

• Reduction of friction and careful choice of materials involved;

• Use of ionizing equipment.
The charge of charges canes be such that the energies can be the “sparks” between nearby objects.

THE SOURCE OF THE PROBLEM:
• liquid flows in pipes

• spraying

• agitation

• filling of reservoirs

• material friction

• non-conductive belts in motion

• people can also create static electricity

• through clothing and footwear in dry environments

HOW TO AVOID PROBLEMS?
The potential difference between two materials is canceled when
they are together. And the entire charge can be neutralized with a
good earth circuit!
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DEPOSIT EQUIPOTENTIALIZATION

PROBLEM CONTROL:

1. Earth circuit
2. Static control through fluid velocity limitation
3. Humidification of the environment
4. Increase in conductivity through the use of additives
5. Air ionization
6. Control of ignitable mixtures

Good soil is critical to minimizing the effect of ESD. In practice, we must look for land whose value 
does not exceed 1Ω. Equipotentializing the entire metal-lic mass will be very important.
Fluid velocities below 1m/s do not accumulate large amounts of static electri-city.
In conditions of high relative humidity (more than 50%) high levels of preventi-on of electrostatic 
charge build-up are achieved
Static electricity is a problem nowadays, controlling this phenomenon is impor-tant considering elec-
tronic systems, as well as safety in the context of explosi-ve atmospheres. Each case needs to be 
studied and applying many of the su-ggestions mentioned will be the way to solve our problems.
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