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Foreword

This document (CEN/TS 15912:2012) has been prepared by Technical Committee CEN/TC 175 “Round and
sawn timber”, the secretariat of which is held by AFNOR.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to announce this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

Fire-retardant treatments may considerably improve the reaction to fire properties of wood and wood-based
products and these may result in wood having the highest fire-resisting characteristics achievable with any
combustible product. However, the reaction to fire performance may be reduced by exposure to wet and/or
humid conditions [1] and the ability of treatments to continue to perform even when exposed to these
conditions needs to be demonstrated.

Two aspects of fire durability of the fire-retardant treatment of wood-based products need to be considered.
One is the risk for high moisture content and migration of the fire-retardant chemicals within the wood product
and salt crystallisation on the product surface. These hygroscopic properties of the treated wood-based
product can be evaluated by exposure to high relative humidity.

The other aspect is the risk for decreased fire performance due to loss of the fire-retardant chemicals by
leaching in exterior applications, e.g. facade claddings. Maintained fire performance after weathering needs to
be verified.

The Technical Specification is based on a Nordtest standard [15] and on experience from North America [7]
[12].
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1 Scope

This European Technical Specification describes the characteristics which fire-retardant treated wood
products should exhibit so that their fire-retardant properties persist undiminished throughout the desired
service life in the anticipated conditions of use.

The Technical Specification prescribes the classification requirements for the durability of the reaction to fire
performance of fire-retardant treated wood-based products to be used in interior and exterior end use
conditions. The products initially need to meet required reaction to fire classification. For interior and exterior
use, limited hygroscopicity needs to be verified. In addition, products for exterior use needs to meet the
minimum durability of reaction to fire performance requirements specific to the end use.

The requirements are applicable for fire-retardant treated (applied by penetrating and superficial processes or
with film forming or intumescent fire-retardant coatings) solid wood and wood-based products and wood-
based products in which the fire-retardant is incorporated during manufacture. The fire-retardant treated
products may be coated with an ordinary paint.

Mechanical properties and biological durability of fire-retardant treated wood products are not covered by this
European Technical Specification.

Paints, coatings and varnishes intended to improve the reaction to fire performance of a construction product
when incorporated in the works, i.e. a building, are covered by ETAG 028 [19].

This Technical Specification may be used as a basis for an approval system.

2 Normative references

The following documents, in whole or in part,! are normatively -referenced in this document and are
indispensable for its application./Fordated-references|-only the edition: cited applies: For undated references,
the latest edition of the referenced document (includingsanycamendments)-applies.

EN 927-3, Paints and varnishes — Coating materials and coating systems for exterior wood — Part 3: Natural
weathering test

EN 13238, Reaction to fire tests for building products — Conditioning procedures and general rules for
selection of substrates

EN 13823, Reaction to fire tests for building products — Building products excluding floorings exposed to the
thermal attack by a single burning item

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1

durability of reaction to fire performance

DRF
four classes for the Durability of Reaction to Fire performance are defined:

— DREF Class ST for short term use (e.g. less than one year); no durability performance shall be verified;

— DRF Class INT1 for permanent use in interior applications, service class 1 (e.g. wall and ceiling
products);
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— DREF Class INT2 for permanent use in interior applications and certain protected exterior applications,
service class 2 (e.g. wall and ceiling products);

— DRF Class EXT for permanent use in exterior applications, service class 3 (e.g. facade claddings,
exterior conditions)

3.2
service classes

3.21

dry condition

moisture content in the materials corresponding to a temperature of 20 °C and the relative humidity of the
surrounding air only exceeding 65 % for a few weeks per year

Note 1 to entry: In Eurocode EN 1995-1-1 as Service class 1.

3.2.2

humid condition

moisture content in the material corresponding to a temperature of 20 °C and a relative humidity of the
surrounding air only exceeding 85 % for a few weeks per year

Note 1 to entry: In EN 1995-1-1 defined as Service class 2.

3.3

ordinary paint
non-fire retardant paint

4 Symbols

The symbols for DRF, Classes. ST, INT1, INT2.and EXT . are the.followings:

Figure 1 — Proposed symbols for classes

5 Requirements

5.1 Wood-based products and non-fire-retardant coating systems

The treatment manufacturing process and application rate declared by the producer shall be declared by the
manufacturer of the final product. Remaining fire-retardant chemicals in terms of kg/m3 of the final wood-
based product, or in terms of kg/m2 for surface treated products, shall be specified. Values shall be given for
products conditioned at (50 = 5) % relative humidity at (23 + 2) °C (as for fire testing).

For products in DRF Classes INT and EXT the following procedures shall be provided by the manufacturers:
— type of maintenance;

— interval of maintenance;

— time until to the first maintenance/recoating (if relevant);
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— coating system to be used initially and at maintenance (if relevant).

Verification of DRF Class EXT obtained without a coating system (with an ordinary paint) is valid also for the
same product coated, provided that the coating does not reduce the reaction to fire performance.

NOTE The maintained fire performance of a coated product (with an ordinary paint) may be verified by fire testing
e.g. in the cone calorimeter.

Verification of DRF Class EXT is valid for thicker wood-based products than verified, but not for thinner.
5.2 Reaction to fire performance

5.2.1 Initial classification for reaction to fire
Classification testing for reaction to fire performance shall be performed. The products have to fulfil a specified
fire performance according to a recognised reaction to fire standard. Relevant systems are, for instance, the

European reaction to fire classification system according to EN 13501-1 and for products which are not used
in construction, the IMO Code FTP [2].

5.2.2 Reaction to fire performance before and after accelerated or natural weathering

5.2.21 General

Reaction to fire performance before and after weather exposure shall be performed according to 5.2.2.2.

The weather exposure shall be performed according to_an accelerated procedure, see A.2, or a similar
accelerated test procedure, e.g. 5 monthsiexposure infA-3, orf nattral weathering according to EN 927-3, or at

relevant and specified outdoor conditions for at least 5 years.

NOTE 1 For the accelerated weathering,, it.is essential that the exposed samples_are large enough to be fire tested.
Thus the minimum width is 100 mm“(minimum according to ISO 5660-1).

NOTE 2 For the accelerated weathering, it is also essential that the exposed samples are large enough to fulfil the
cutting requirements in 5.2.2.2.2 and A.2.

NOTE 3  For the natural weathering, exposure at 45° slope is recommended.
Natural weathering at relevant conditions for the specific end use is most desirable, but such data are usually
not available. It is recommended that a set of the products going through an accelerated weathering

procedure is also exposed to natural weathering.

Additional variations of the product, e g additional coating systems (with ordinary paints), could preferably be
evaluated at the same time. Examples of weathering studies are given in [4] [5].

5.2.2.2 Testing for reaction to fire performance

5.2.2.21 Generality

The reaction to fire performance after weathering shall be tested according to one of the following two
procedures:

5.2.2.2.2 Classification testing

The same test methods as for the initial classification according to 5.2.1 may be used. For testing according to
EN 13823, only one replicate may be used for the fire testing after weathering.
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5.2.2.2.3 Small scale testing

Alternatively, fire testing may be performed according to 1ISO 5660-1 (cone calorimeter) at a heat flux
50 kW/m? for at least 1 200 s. Conditioning for ISO 5660-1 tests is carried out in the same way as according to
EN 13238.

If this alternative is chosen, testing of the product before weathering is also needed for comparison of the fire
performance before and after weathering.

NOTE 1 This alternative is justified by correlation studies with methods for classification test methods, e.g. [16] [17]
[18].

The preparation of small test specimens of fire-retardant treated wood and wood based products are very
important for the test results obtained, since the amount of fire-retardant chemicals may vary between small

samples. This is especially important for impregnated solid wood products. Such specimens shall therefore be
cut in order to represent the fire properties of the full wood plank. A suitable procedure is specified in [3].

NOTE 2  The following conclusions on sampling of wood panelling are given in [3]:
- Specimens should be cut approximately 1 m from the end of the plank;

- Specimens should not have knots in the centre area — knots covered by the frame may be used.
5.3 Durability of reaction to fire performance

5.3.1 General
The following items shall be reported for'each DRF class.
5.3.2 DRF Class ST

— Reaction to fire class, initial, according’to 5:2/1:

5.3.3 DRF Class INT1
— Reaction to fire class, initial, according to 5.2.1;

— Hygroscopic properties at (70 = 5) % RH and (25 * 2) °C according to A.1. The test shall be carried out
with samples uncoated (with an ordinary paint). The equilibrium moisture content shall be < 20 %.

5.3.4 DRF Class INT2
— Reaction to fire class, initial, according to 5.2.1;

— Hygroscopic properties at (90 = 5) % RH and (27 + 2) °C according to A.1. The test shall be carried out
with samples uncoated (with an ordinary paint). The equilibrium moisture content shall be < 28 %.

5.3.5 DRF Class EXT
a) Reaction to fire class, initial, according to 5.2.1:
1) Initial fire class;
2) Maintained fire performance after weathering according to 5.2.2.1 and Table 1;

b) Hygroscopic properties at (90 + 5) % RH and (27 + 2) °C according to A.1. The test shall be carried out
with samples uncoated (with an ordinary paint). Equilibrium moisture content shall be < 28 %.
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NOTE 1

NOTE 2

Table 1 — Requirements for DRF Classes of fire-retardant wood-based products in interior and

exterior end use applications

Products in DRF Class EXT meet the criteria DRF Class INT1 and INT2, but not vice versa.

Background information on cirtieria for reaction to fire performance is available in [16] [17] [18].

DRF class Existing fire Additional performance requirements at different end
requirements use of fire-retardant wood-based products °
Intended Reaction to fire Hygroscopic properties® Reaction to fire
use class, initial performance after

weather exposure

ST Short term

Relevant fire class

INT1 | Interior dry | Relevant fire class |- Moisture content <20 % -
applications - No exudation of liquid
- Minimum visible salt with no
increase at surface
INT2 | Interior Relevant fire class |- Moisture content < 28 % -
humid - No exudation of liquid
applications - Minimum visible salt with no
increase at surface
Maintained reaction to fire
EXTe | Exterior Relevant fire class |- Moisture content < 28 % performance ¢ 9 after
applications - No exudation of liquid - Accelerated weathering

- Minimum visible salt with no
increase at surface

or
4 Natural\weathering or

- Other referenced and
recognised weathering
method

Application, of specified
maintenance may be
included.

@8  To be fuffilled using product produced in the same way using the same manufacturing process and having a similar retention

level as for the reaction to fire performance.

b For INT1 at (70 £ 5) % RH and (25 £ 2) °C and for INT2 at ( 90 + 5) % RH and (27 + 2) °C according to A.1. Classes INT1,
INT2 and EXT are only applicable for product application rates less than or equal to the highest level tested. Wood products
treated to higher application rates will be assumed to be Class ST.

€ Criteria for fire testing according to 5.2.2.2.2 after weather exposure:

Class B products: RHR3ps ave < 150 KW/m? during 600s after ignition and THReogs increase < 20 % compared to testing before the
weather exposure.

Class C products: RHR30s ave < 220 KW/m? during 600s after ignition and THReoes increase < 20 % compared to testing before the
weather exposure.

For the other methods according to 5.2.2.2.1, the relevant classification criteria shall be used. The same classification level shall
be reached.

d  For DRF Class EXT, the Durability of Reaction to Fire performance classification is only valid for the type of coating system
(with an ordinary paint) to be verified.

€  Verification of DRF Class EXT obtained without a coating system (with an ordinary paint) is valid also for the same product
coated, provided that the coating does not reduce the reaction to fire performance.
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