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Experimental examination for effect of voids on bonding performance in cryogenic
temperature condition

Min-Young Shon™", Jong-Ho Kim', Jong-Hak Kim'

ABSTRACT

Adhesive joints are widely used for structural joining applications in various fields and environmental
conditions. Polyurethane adhesive is usingfor LNG carrier with cryogenic temperature condition. In industrial
application of polyurethane adhesive, void of adhesive layer is often discussed regarding its effects on bonding
properties. In presentstudy, artificial void were prepared on Polyurethane adhesive layer with various size and
location. The single lap shear test was carried out by using prepared specimens under -170C. As a result, it

was confirm that the void of adhesive layer didn’t affect the adhesion properties independent of their size and
location.
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Fig. 2 Schematic diagram of triplex compesite sheet.
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Fig. 3 Schematic diagram of bonded specimen.
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Fig. 5 The location of Teflon insert in Lap shear specimen,
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Table 1 The void size and contentsfor each types in accordance to
the location of Teflon insert
Total bondizng Area | Void diameter Void contents (%)
(mm”) (mm)
Reference 2500 0 0
2500 5 08
Type 1 2500 10 3.1
2500 15 7.1
2500 5 0.8
Type 1 2500 10 3.1
2500 15 7.1
2500 5 0.8
Type T 2500 10 31
2500 15 7.1
Fig 6 Photograph of single lap shear test.
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Fig 7 The results of single lap shear test according to the different
size and location of void (a) Type I, (b) Type H and (c) Type IIL
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