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Investigation of Adhesion property between Glass Fiber Reinforced Plastic and
Polyurethane adhesives on Peel strength under Cryogenic temperature

Min-Young Shon™, Jae-Kwang Lee, Jeong-Lak Hong

ABSTRACT

Adhesive joints are widely used for structural joining applications in various fields and environmental
conditions. Polyurethane adhesive is using for LNG carrier with cryogenic temperature condition. Even if similar
polyurethane adhesive is used for different substrate, it shows different adhesion properties. Specially, variation
of adhesion properties depending on the resin system or fiber is very important factor for selection of adhesive
on industrial application. In present study, we got different peel strength according to the different test
temperature when different polyurethane adhesive was used for same fiber reinforced composite. The main
cause was investigated using by SEM and it was proven that the different adhesion property between glass
fiber on composite surface and polyurethane adhesives at cryogenic temperature.
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Fig. 1 Chemical structure of resin (Polyol) and hardener (TDI) for PU
#1 and PU#2.
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Fig. 2 Infrared spectrums of (a) resin and (b) hardener for PU#1

and PU#2.
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Fig. 3 Schematic diagram of Triplex composite sheet.

Fig. 4 SEM image of Triplex surface.
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Fig. 5 Schematic diagram of specimen preparation.
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Fig. 7 Installation of peel specimen on floating roller.
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Fig. 8 Schematic illustration of failure models (a) Interfacial failure, (b)
Partial interfacial and cohesive failure (c) Cohesive failure and
(d) Substrate failure.
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Fig. 9 Peel test graph of PU#1 tested at -170C.
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Fig. 10 Peel strength of specimens bonded with different polyurethane
adhesives and tested at 23C.
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Fig. 11 Fractured surface of composite after peel test at 25C (a) PU
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Fig. 12 Peel strength of specimens bonded with different polyurethane

adhesives and tested at -170TC
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Fig. 14 Percentage of remained PU #1 (Black color) on glass fiber of
Triplex surface after peel test
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