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Resin Optimization for Manufacturing CFRP Hydrant Tanks for
Fire Trucks

Mong Young Huh*", Moon Woo Choi*, Seok Il Yun**

ABSTRACT: Lightweight hydrant tanks increase the amount of water that can be carried by fire trucks, resulting in
longer water spray times during the initial firefighting process, which can minimize human and property damages. In
this study, the applicability of carbon-fiber-reinforced polymer (CFRP) composites as a material for lightweight
hydrant tanks was investigated. In particular, the resin for manufacturing CFRP hydrant tanks must meet various
requirements, such as excellent mechanical properties, formability, and dimensional stability. In order to identify a
resin that satisfies these conditions, five commercially available resins, including epoxy(KFR-120V), unsaturated
polyesters(G-650, HG-3689BT, LSP8020), vinyl ester(KRF-1031) were selected as candidates, and their characteristics
were analyzed to investigate the suitability for manufacturing a CFRP hydrant tank. Based on the analyses, KRF-1031
exhibited the most suitable properties for hydrant tanks. Particularly, CFRP with KRF-1031 exhibited successful results
for thermal stability and elution tests.
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Fig. 1. (a) BPA Epoxy, (b) Ortho type UP, (c) Tere type UP, (d) DCPD type UP, (e) BPA VE
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3.5 Elution
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Table 1. Result of resistance test of KRF

Minimum criteria

Results

Cold resistance Test specimens should not be broken

No breakage occure

Thermal resistance Shrinkage should be less than +3%

+0.2%

Weather resistance

Specimens should not have powder on the surface, volume increasing, peel off

No defect obesrved

Table 2. Result of elution test of KRF

Minimum criteria Results
Turbidity below 0.5 degree | 0 degree
Chromaticity below 1 degree 0.4 degree
Potassium. permanganate below 2 mg/L 0 mg/L
consumption
Decreased amount of
residue chlorine below 2 mg/L 0.08 mg/L
Color and taste Clear Clear
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