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Corrosion Monitoring of Steel Under Fireproofing Coating
C. C. Shih , Pau-Yee Lin
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ABSTRACT

Structural steel beam is required to apply fireproofing coating on the ground
of straucture integrity in case of fire accident. However, in high humidity and
acidic rain envoronment the corrosion rate of steel under fireproofing coating
could be too high to be acceptable. In this study, a specially designed corrosion
monitoring probe was used to measure the corroion rate of steel under fireproo-
fing coating and to evaluate the effect of surface preparation before the applica-
tion of fireproofing coating. Corrosion environment was simulated by daily
spraying of pH=4 diluted sulfuric acid onto the fireproofing coating. After 2
months of exposure, the corrosion rate of steel under fireproofing coating was de-
tected to be as high as 0.82 mm/yr. With the application of inorganic zinc rich
primer on the steel surface below fireproofing coa‘ting could reduce the corrosion
rate of steel substantially. The corrosion rate of zinc rich primer layer detected is
around 9.5 u m/yr °
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Fig. | A schematic diagram of the
monitoring system.
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Table 1 Base line corrosion rate and corrosion potential of each sample.
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Fig. 2 The base line R, and R, values of
(3) inorganic zinc rich primer on
steel plate, and (b) bare steel plate,
under fireproofing coating.
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Fig. 4 Impedance plots of bare steel plate under fireproofing coating after daily
spraying with (a) pH=4 sulphuric acid, and (b) pure water.
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Fig. 5 Impedance plots of inorganic zinc rich primer on steel plate under fireproofing coating
after daily spraying with () pH=4 dilute sulphuric acid and (b) pure water.

snigis

Y PYUTTEVETE [TRVETTRTY IPUTIVIT]

POTENTIFL [VOLT]

]
._.I_fIII
N N - T N SR — S )

10701071077 1075 1075 107* 107% 10~?
CURRENT [R/cm~2]
6 pH4MIMBMBEFI0KR K Z B ARE
() AR R T 3 (G R 8 IR
(o)A 3% [ K< 0B Ak st BE
Fig. 6 Plots of DC polarization curves of
(3) inorganic zinc rich primer on
steel plate, and (b) bare steel plate,
under fireproofing coating after 70
days of daily spraying with dilute
sulphuric acid.
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Fig. 7 R values as a function of time of
inorganic zinc rich primer on steel
plate under fireproofing coating.
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Fig. 8 R values as a function of time of
bare steel plate under fireproofing

coating.
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Fig. 9 R, values as a function of time of
(a) inorganic zinc rich primer on
steel plate, and (b) bare steel plate,
under fireproofing coating.
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Table 2 The corrosion rate measured after 2 months exposure to the corrosive environment.
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