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• Intumescent coating is a reactive chemical material, which is used as
the main fire protection material to steel structures.

• When intumescent coating is exposed to fire, the chemical components
in the intumescent coating react to cause the coating to swell forming a
lightweight flame-retardant char to protect the steel substrate from
excessive rise in temperature.

• However, exposure to long-term environmental conditions can cause the
intumescent coating to lose some of the reactive materials, thus
reducing the effectiveness of the intumescent coating over time.

• Because fire safety requirement is throughout the entire life of a building
structure, which may last many tens of years, it is important to
understand the long-term protection performance of intumescent coating
under exposure to environmental conditions, [1].

To assess the performance of a commercial water- based intumescent

paints a set of experimental tests was performed in a cone calorimeter

before and after have been exposed to an accelerated aging, see Table 1

and Table 2, respectively.
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• The experimental tests show that the time to attain a specified
temperature increases with increasing thickness of the coating (DFT) and
by increasing the thickness of the steel plate.

• Intumescent coating has considerable reduction in performance after
hydrothermal aging test. For example the steel plate temperature of
specimen S2 was increased by about 270 °C compared to the steel
temperature of P2 with fresh intumescent coating for the same conditions
and an exposure time of 30 min.

• Intumescence development depends on the initial dry film thickness and
on the incident heat flux, but the hydrothermal aging conditions damage its
expansion capacity, leading to a drastic reduction of the intumescent
coating fire insulation.

• It should be pointed out that the tests were performed without the use of a
top coat, and this final coat can provide additional resistance to the
weathering conditions and influence the long term fire insulation capacity.
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• The steel plates are 100 mm squared and

with 5, 8 and 14 mm thick, coated on one side

with different dry film thicknesses (DFT) and

tested in a cone calorimeter as prescribed by

the standard ISO5660, [2], with two heat

fluxes 35 and 75 KW.m-2.

• Steel temperatures are measured by means

of two thermocouples type k, welded to the

plate surface on the heating side and on the

opposite side.

• To perform the coating accelerated aging test,

a QUV Accelerated Weathering Tester were

used. This equipment reproduces the damage

caused by sunlight, rain and dew.

• The accelerated aging test was performed

according to the European technical approval

guideline N° 018, [3]. In this guidance, four

types of environmental exposure are

simulated: type X, Y, Z1 and Z2.

• The accelerated aging test reported in this

work adopted exposure condition Z1.

• In this work it couldn’t follow exactly the

condition type Z1 according to the ETA

Guideline, so the cycle was changed as follow:

8 hours at 40 [°C] and 16 hours at 30 [°C] with 

condensing humidity in all cycles. 

Table 1: Set of experimental 

tests without aging.

--: The plates are not coated.

1. Steel temperature evolution
compared to specimens without aging, there is a sharp increase in steel
substrate temperature after the accelerated hydrothermal aging test, where
the temperature evolution of the steel plates with protection is very close to
the plates without protection.

Coated steel plates before and after accelerated aging, with fixed thermocouples. Tested 

samples at 35 and at 75 KW.m-2.

Figure 1: Measured temperature in the steel plates for a radiant 

heat flux of 35 and 75 kw.m-2

before the hydrothermal aging test.

Figure 2 : Measured temperature in the steel plates for a radiant 

heat flux of 35 and 75 kw.m-2

after the hydrothermal aging test.
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Table 2: Set of experimental tests after hydrothermal aging.

*The protection was damage after the 

hydrothermal aging.

Figure 1: Intumescence expansion for a radiant heat flux of 75 

KW.m-2.

Figure 2: Intumescence expansion for a radiant heat flux of 75 

KW.m-2.

2. Intumescence development


