
The standard consists of up to five separate tests, the results of which are used to assign a certain class to the material. 
The two most common tests, used to classify materials of class B and below, are described as follows:

EN ISO 11925-2 ignitability test
• Common to all Euroclass testing, the sample is mounted vertically in a chamber and exposed to a small flame attack with a
 Bunsen burner angled at 45° to the sample for 30 seconds and then observed for 60 seconds after flame removal. The flame
 spread is recorded, and filter paper is positioned below the sample to test for flaming droplets or particles. The test is conducted
 with the flame impinged on both the edge and the surface of the sample. 

EN 13823 single burning item test
• Test method employed for all materials with a classification of D and above. The specimen to be tested is mounted on a trolley,   
 positioned in a frame beneath an exhaust system, similar to the configuration of a corner of a room. The material is then exposed
 to thermal attack by a sand-box burner supplied with propane (the single burning item) for 20 minutes; this item can be seen as
 e.g. a burning wastepaper basket in the corner of a room. The heat and smoke rates are measured instrumentally and the physical
 characteristics, such as whether the material drips, are assessed by observation.

• This is a large-scale test, with the pieces of material tested being 1.5 metres in height. The test material can be mounted upon
 different substrates, depending on how it will be mounted in its end use as a building material.
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Euroclass (EN 13501-1) is a standardised testing and classification system used 
in the Europe to show the relative resistance to fire of building materials. 
The European Commission has defined criteria to classify materials 
from A1 through to F.

What do the Euroclass and ASTM E84  
fire classifications mean?



The class that shows highest resistance to fire is class A1, showing 
that the material is completely non-combustible, such as concrete 
and bricks, however the highest rating that plastics can achieve is 
class B. 

For materials rated between B and D, a second classification 
is given related to the smoke emission during combustion. The 
smoke rating that shows the lowest smoke production is ‘s1’. 
Materials that achieve categories B to E are also given a rating 
for the level of flaming droplets and particles produced during 
combustion. The best rating for flaming droplets is ‘d0’, which 
indicates that no droplets were produced during the test. Products 
with an A rating are not given grades for smoke emission or flaming 
droplets, since they do not contribute to fire. 

The best Euroclass rating that a polymer foam will be able to achieve is B-s1,d0. This excellent flammability rating is achieved by 
Zotek® F  foams, used to make T-FIT® Clean and T-FIT® Hygiene. The material achieves this rating without the inclusion of any  
flame-retardant additives, since the PVDF polymer used to make it has naturally high resistance to fire.

ASTM E84
The ASTM E84 standard is a test of the relative surface burning behaviour of a material, conducted in what is known as Steiner Tunnel 
apparatus. This consists of a 25-ft vented tunnel, lined with firebrick, with the test material mounted to the top of the chamber in the 
‘ceiling’ position. At one end of this chamber, the test material is subjected to a high-energy flame for ten minutes. The flame spread 
along the test material and the smoke density produced are measured and used to calculate the FSI (Flame spread index) and SDI 
(Smoke developed index) for the test material. 
The FSI is determined to the nearest multiple of 5 and is calculated from the relationship between flame-spread distance along 
the specimen and time taken. An optical cell mounted at the exhaust of the apparatus is used to measure smoke density, and the 
performance of the test material is compared against that of fibre-cement board and select grade red oak surfaces (set at arbitrary 
values of 0 and 100 respectively) to give the SDI.

For applications where smoke production is of vital importance, such as in air ducts, then an FSI of 25 or below and an SDI of 50  
or below are recommended, but for other general construction uses, the following classes apply.
 

Class     

Class A

Class B

Class C

Flame Spread Index (FSI)

0 to 25

26 to 75

76 to 200

Smoke Developed Index (SDI)

0 to 450

0 to 450

0 to 450

Category

Smoke emission

Production of flaming  
droplets or particles

Classification level

s1

s2

s3

d0

d1

d2

Definition

Amount of smoke and speed of smoke production is low

Amount of smoke and speed of smoke production is average

Amount of smoke and speed of smoke production is high

No dripping

Low amounts of dripping

High amounts of dripping
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Classification Definition

A1 No contribution to fire

A2 Very limited contribution to fire

B Limited contribution to fire

C Minor contribution to fire

D Medium contribution to fire

E High contribution to fire

F Extremely flammable

UL723
Underwriters Laboratories (UL) is a world leader in product safety testing and certification, setting standards for different product 
categories and testing products to make sure they meet the standards.  
ZOTEK® F 42 HT LS foam, used to make T-FIT® Clean, has been tested by UL to the UL 723 standard (same surface burning test 
method as ASTM E84). According to UL testing and auditing of Zotefoams processes and raw materials, ZOTEK® F 42 HT LS  
foam achieved an excellent rating of 10 for FSI and 40 – 75 for SDI. Important to note this flammability rating is achieved without the 
use of flame-retardant additives.



Exclusion of Liability 
Any information contained in this document is, to the best of the 
knowledge and belief of Zotefoams plc and of Zotefoams Inc. 
(together herein referred to as ZOTEFOAMS), accurate. Any liability 
on the part of ZOTEFOAMS or any subsidiary or holding company 
of ZOTEFOAMS for any loss, damage, costs or expenses directly 
or indirectly arising out of the use of such information or the use, 
application, adaptation or processing of any goods, materials or 
products described herein is, save as provided in ZOTEFOAMS’ 
conditions of sale (“Conditions of Sale”), hereby excluded to the 
fullest extent permitted by law.
Where ZOTEFOAMS’ goods or materials are to be used in 
conjunction with other goods or materials, it is the responsibility 
of the user to obtain from the manufacturers or suppliers of the 
other goods or materials all technical data and other properties 
relating to those other goods or materials. Save as provided in the 
Conditions of Sale no liability can be accepted in respect of the use 
of ZOTEFOAMS’ goods or materials in conjunction with any other 
goods or materials.

Where ZOTEFOAMS’ goods or materials are likely to come into 
contact with foodstuffs or pharmaceuticals, whether directly or 
indirectly, or are likely to be used in the manufacture of toys, prior 
written confirmation of compliance with relevant legislative or 
regulatory standards for those applications may be requested from 
ZOTEFOAMS, if appropriate. Save as provided in the Conditions 
of Sale no liability can be accepted for any damage, loss or injury 
directly or indirectly arising out of any failure by the user to obtain 
such confirmation or to observe any recommendations given by or 
on behalf of ZOTEFOAMS.

ZOTEFOAMS MAKES NO WARRANTIES EXPRESS OR IMPLIED, 
EXCEPT TO THE EXTENT SET OUT IN THE CONDITIONS OF 
SALE, AND HEREBY SPECIFICALLY EXCLUDES ANY IMPLIED 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE WITH RESPECT TO ANY GOODS, 
MATERIALS OR PRODUCTS DESCRIBED HEREIN.

Zotefoams plc

675 Mitcham Road 
Croydon 
Surrey 
CR9 3AL 
United Kingdom

Tel: +44 (0) 20 8664 1600 
Email: t-fitsales@zotefoams.com

Zotefoams T-FIT Material  
Technology (Kunshan) Co., Ltd

181 Huanlou Road 
Development Zone,  
Kunshan City,  
Jiangsu Pr.  
China 215333 

Tel: +86 (0)512 5012 6001-8001
Email: t-fitchina@zotefoams.com

T-FIT Insulation Solutions 
India Private Limited

810 Shapath V, S.G. Highway 
Ahmedabad 
Gujarat 
380015

 
Tel: +91 (0) 7433946464 
Email: t-fitindia@zotefoams.com

T-FIT® and ZOTEK® are  
registered trademarks of  
Zotefoams plc. Kynar® is 
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Zotefoams plc Management systems are covered by the following:

 
Quality 
FM 01870 
ISO 9001:2015

Environment 
EMS 36270 
ISO 14001:2015

Safety 
OHS 52538 
ISO 45001: 2018

Zotefoams Inc.

55 Precision Drive
Walton KY 
41094 USA

Tel: +1 (0) 859 371 4025
Free: (800) 362-8358 (US Only)
Email: t-fitusa@zotefoams.com
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