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ABSTRACT

Structural steel is an integral part of any construction such as bridges, buildings, ships,
cars and off shore structures. The integrity of structural steel has pivotal role in safety
of structures and human. In the case of fire, the steel starts losing its load bearing
ability above 500°C and in the case of fire, the temperature of unprotected steel rises
to 800°C within 10 minutes. Intumescent fire retarding coatings are designed to
insulate the structural steel under the action of heat, flames or fire thus protecting their

integrity.

The main objectives of this research project are to synthesis and characterization
of an expandable graphite (EG) based intumescent coating formulation (ICF). An
intumescent coating with considerable char expansion and flaky morphology can
provide good heat shielding to the steel structures. A high residual weight of
intumescent coating on exposure to fire forms a protective passive layer of char which
can minimize the flow of heat to steel substrate. A range of formulations were
synthesized by varying the concentration of intumescent ingredients. One formulation
containing 8.5wt% expandable graphite was identified with char expansion 13.4
times. The performance of the ICF was optimized using a various particle size of EG.
An ICF with 300um particle size improved char expansion, morphology, residual
weight and reduced steel substrate temperature to 367°C after 60 minutes fire test. IFC
formulation containing 300um was further studied for reinforcing inorganic fillers,
Multi-walled carbon nanotubes (MWCNTs), Kaolin clay (KC) and Zirconium silicate
(ZS). One formulation containing 5wt% ZS showed 24 times char expansion and
residual weight was increased to 38% with respect to IF5-BA-Mel. The substrate

temperature was reduced to 213°C and char was hard and adherent with substrate.

Carbolite furnace was used to study the char expansion of intumescent coating
formulations at 500°C and 800°C. Heat shielding test was performed according to
ASTM E119 standard test. The test was conducted for 60 minutes and the temperature
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