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Effects of Flame-Retardant Coating Application on the Heat Release
Characteristics and Mechanical Performance of Fiber-Reinforced
Composites

Seung Jun Yeo™**, Sung Jun Yun™**, Hyeon Jun Lee™**, Hae Reum Shin™***, Man Tae Kim*!

ABSTRACT: This study evaluated surface flame-retardant coatings for basalt fiber/epoxy FRP composites under direct
flame exposure. Three coatings (Type A: phosphorus-based, Type B: inorganic-based, and Type C: carbon-based) and
an uncoated (BFRP) specimen were tested by monitoring internal temperature and ignition behavior, observing
surface damage (optical microscopy), measuring residual tensile strength, and conducting cone calorimetry (peak HRR
and THR). The neat specimen showed rapid temperature rise and early ignition, whereas Type A and Type B
suppressed temperature increase and maintained a stable protective layer, leading to improved residual strength. Type
B exhibited the best thermal-barrier stability under prolonged exposure and the greatest THR reduction, making it the
most favorable option considering both fire performance and residual structural performance. Type C showed an
initial thermal-barrier effect but suffered protective-layer degradation during prolonged exposure, resulting in higher
internal temperature and reduced residual strength, indicating the need for further improvement for practical use.
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Termocouple(TC)

100mm

Gas torch
(2L/min)

Composite box specimen
(100mm x 100mm x 100mm, 2mm thick)

Fig. 1. Direct flame exposure test: (a) composite box specimen,
(b) test image, (c) schematic illustration of the test setup
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