B MR R 1

il 3C

Evaluation of Cryogenic Performance of Adhesives Using
Composite-Aluminum Double Lap Joints

Sang-Guk Kang*, Myung-Gon Kim#, Chun-Gon Kim#+, Cheol-Won Kong#*

ABSTRACT

In the development of a cryogenic propellant tank, the proper selection of adhesives to bond composite
and metal liner is important for the safety of operation. In this study, 3 types of adhesives were tested for
the ability to bond CFRP composites developed for cryogenic use and aluminum alloy (Al 6061-T6) for lining
the tank wusing double-lap joint specimens. The double-lap joint specimens were tested inside an
environmental chamber at room temperature and cryogenic temperature (-150°C) respectively to compare the
bond strength of each adhesive and fracture characteristics. The material properties with temperature of
component materials of double-lap joints were measured. In addition, ABAQUS was used for the purpose of

analyzing the experimental results.
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Fig. 2 Tensile test of double-lap joint specimen in environmental
chamber.
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Fig.  Typical load-displacement curve of double-lap joint

at RT and CT.

Table 1 Joint strengths of double-lap joint specimens

at RT and CT
FM73 Bondex606 EA9696
25°C 33.0 £ 2.64 | 32.4 £ 2,19 | 25.1 £ 1.47
-150°C 47.7 £ 1.36 | 49.5 £ 0.55 | 47.7 £ 1.06
(unit : MPa)

Fig. 5 Experimental results of double-lap joint specimens

at RT and CT.
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Table 2 Material properties of Graphite/Epoxy at RT and CT

E1(GPa) S1.(MPa) Es(GPa) St(MPa)
RT 143.6 2930 8.87 53.7
-150°C 161.3 2869 11.9 66.5
G12(GPa) S12(MPa) a1(pe/°C) az(pe/°C)
RT 4.50 65.1 -1.19 26

-150°C 7.49 131.9 1.46 17.6
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Fig. 6 Typical fracture modes of double-lap joint specimen.
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Fig. 7 Fracture surface of FM73-inserted double-lap joint specimen
at RT and CT.
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Fig. 10 Comparison of double-lap joint strength and bulk adhesive
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