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Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the 
public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating 
the interchangeability and improvement of products, and assisting the purchaser in selecting and 
obtaining the proper product for his particular needs.  The existence of such standards and 
publications shall not, in any respect, preclude any member or non-member of the Association from 
manufacturing or selling products not conforming to such standards and publications.  Nor shall the 
fact that a standard or publication is published by the Association preclude its voluntary use by non-
members of the Association, whether the document is to be used either domestically or 
internationally.  Recommended standards and publications are adopted by the ESDA in accordance 
with the ANSI Patent policy. 
 
Interpretation of ESDA Standards:  The interpretation of standards in-so-far as it may relate to a 
specific product or manufacturer is a proper matter for the individual company concerned and cannot 
be undertaken by any person acting for the ESDA.  The ESDA Standards Chairman may make 
comments limited to an explanation or clarification of the technical language or provisions in a 
standard, but not related to its application to specific products and manufacturers.  No other person is 
authorized to comment on behalf of the ESDA on any ESDA Standard. 
 
THE CONTENTS OF ESDA’S STANDARDS AND PUBLICATIONS ARE PROVIDED “AS-IS,” AND 
ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED, OF ANY 
KIND WITH RESPECT TO SUCH CONTENTS.  ESDA DISCLAIMS ALL REPRESENTATIONS 
AND WARRANTIES, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR USE, TITLE AND NON-
INFRINGEMENT. 

 
ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY SOUND AT THE 
TIME THEY ARE APPROVED FOR PUBLICATION.  THEY ARE NOT A SUBSTITUTE FOR A 
PRODUCT SELLER’S OR USER’S OWN JUDGEMENT WITH RESPECT TO ANY PARTICULAR 
PRODUCT DISCUSSED, AND ESDA DOES NOT UNDERTAKE TO GUARANTEE THE 
PERFORMANCE OF ANY INDIVIDUAL MANUFACTURERS’ PRODUCTS BY VIRTUE OF SUCH 
STANDARDS OR PUBLICATIONS. THUS, ESDA EXPRESSLY DISLAIMS ANY RESPONSIBILITY 
FOR DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS ON THE 
INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS. 

 
NEITHER ESDA, NOR ITS MEMBERS, OFFICERS, EMPLOYEES OR OTHER 
REPRESENTATIVES WILL BE LIABLE FOR DAMAGES ARISING OUT OF, OR IN CONNECTION 
WITH, THE USE OR MISUSE OF ESDA STANDARDS OR PUBLICATIONS, EVEN IF ADVISED 
OF THE POSSIBILITY THEREOF.  THIS IS A COMPREHENSIVE LIMITATION OF LIABILITY 
THAT APPLIES TO ALL DAMAGES OF ANY KIND, INCLUDING, WITHOUT LIMITATION, LOSS 
OF DATA, INCOME OR PROFIT, LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS OF 
THIRD PARTIES. 
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FOREWORD 

At the time ESD TR7.0-01-11 was prepared, the 7.0 Flooring Subcommittee had the following 
members: 

Dale Tucker, Chair 
Floorfolio/Responsive Flooring 

Brent Beamer 
3M 

Rejean Dion 
Bystat International 

Dale Gross 
Flexco Corporation 

Bruno Guidotti 
Forbo Flooring 

Jose Sancho 
NASA/GSFC/Honeywell TSI 

Bob Vermillion 
RMV Technologies, LLC 
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ESD Association Technical Report for the Protection of Electrostatic Discharge 
Susceptible Items – Static Protective Floor Materials 

 
1.0 INTRODUCTION 

Movement of people and materials in the work environment is frequently cited as a major source 
of static electricity.  This routine movement, particularly the contact and separation of shoes with 
the floor, generates voltages on personnel as high as several thousand volts.  Similarly, the 
movement of carts or other equipment will generate electrostatic charge.  This technical report 
will review the use of floor materials to dissipate electrostatic charge.  It provides an overview on 
floor coverings, floor finishes, topical antistats, floor mats, paints and coatings.  It also covers a 
variety of other issues related to floor material selection, installation and maintenance. 

 

1.1 Functions of Static Protective Floor Materials 

Traditionally, wrist strap systems have been used to control static electricity on personnel.  
However, various types of floor materials are used as alternatives or supplements to the wrist 
strap systems.  A floor provides a method of connecting a person to ground while they are 
standing and walking, as well as carts or other mobile equipment.  Using a footwear/flooring 
system is one way to control voltage on people.  The system is used to provide an adequate 
resistance to ground to assure voltage levels stay below the damage threshold for devices.  This 
resistance can be measured using  ANSI/ESD STM97.1.  Alternatively, voltage generation on a 
person can be evaluated using ANSI/ESD STM97.2.  See Figure 1 for an example of 
footwear/flooring system resistance versus body voltage generation. 

 

 
 

Figure 1:  Footwear/Flooring System Resistance vs. Body Voltage Generation 

 

Floor coverings, mats, paints, and coatings help control static charge by providing a path of 
moderate electrical conductivity from the human body (or equipment) to ground.  Generally there 
is a conductive material—such as carbon, metal, or other additives—that electrically connects the 
surface of the floor material to an underlying substrate such as conductive adhesive.  The floor 
material and  in some cases  the underlying conductive substrate is then connected to ground. 
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Floor finishes and topical antistats, on the other hand, function by two separate mechanisms: first, 
they reduce the surfaces tendency to generate a static charge; second, they provide a path for 
the dissipation of charge.  The charge may dissipate over the surface of the finish or it may 
dissipate to ground if the floor finish is grounded. 

 

1.2 Relationship between Floors and Footwear 

Floor materials that function by creating a ground path are dependent on the type of footwear that 
is in contact with the floor.  Typical street shoes or industrial footwear with rubber, crepe, or 
polyurethane soles insulate the wearer from the floor.  Generated charges cannot readily flow 
from the body, through the insulated shoe sole, to the floor material, to ground.  ESD footwear 
must be used for this type of flooring to work properly. 

Charge generation and charge decay times as measured on a persons body vary with the type of 
footwear worn.  The levels of performance depend upon the combination of floor material and 
footwear.  Selecting proper footwear is critical to the performance of static protective floor 
material. 

 

1.3 Benefits of Floor Materials 

The use of floor materials to control personnel or equipment generated static has a number of 
benefits. 

 Employees who work in areas protected with floor materials simply need to wear and test the 
appropriate footwear.  They do not need to implement any additional actions themselves to 
assure that the floor material is functioning properly. 

 Floor materials, particularly floor coverings, finishes, and coatings, can be applied or installed 
throughout the work environment, providing a broad area of control rather than isolating 
control at individual work stations. 

 Personnel who work in the environment have improved mobility. 

 Finally, floor materials can help control static on people and carts or other similar mobile 
equipment. 

 

1.4 Limitations of Floor Materials 

Floor materials also have some limitations. 

 The performance of floor materials depends upon maintaining contact with the floor while 
employees are walking or seated.  Flooring systems should not be used as the primary 
grounding method for people while seated. 

 The second limitation of some floor materials is the initial cost, particularly the cost of 
permanently installed floor coverings. 

 The use of floor materials may be limited by installation considerations.  For example, 
concrete floors may contain excessive moisture restricting the installation of resilient floor 
coverings. 

 Some materials may be restricted from certain applications in the facility.  An example could 
be a floor finish that contributes contaminants to the environment and would not be usable in 
a cleanroom. 

 Floor mats may not be appropriate in traffic lanes or warehouses where forklifts operate. 

 There are maintenance issues with floor materials that should be considered.  Permanently 
installed materials may require special procedures, while floor mats need to be moved during 
the normal maintenance process. 
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