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An investigation of hygrothermal effects on adhesive materials and doublelap shear joints
of CFRP composite laminates

Liu Shufend, Cheng Xiaoquaf, Zhang Qiafy Zhang Ji& Bao Jianweh Guo Xirf

aSchool of Aeronautic Science and Engineering, BajHamniversity, Beijing, China
®Beijing Institute of Aeronautical Materials, BeijinGhina

Abstract: This paper was aimed to investigate the hygrothkeffects on the mechanical behavior of the
double lap shear joints of Carbon/Epoxy compositeihates, which were bonded using epoxy adhedive fi
SY14. First, experimental method was used to etaltiee hygrothermal dependent properties of thesida
and the static response of composite laminate doldp joints at various environment conditions. The
specimens were grouped into room temperature/dry(RBoom temperature/wet(RW), elevated
temperature/dry(ED) and elevated temperature/wej(HWe wet specimens were immersed in deionizedmwat
at temperature of 90 for 60 hours and the elevated temperature 16 9kensile tests were carried out at room
temperature and elevated temperatur&(®n a controlled chamber. Results showed thatetastic modulus
and tensile strength decreased about 24% and 25f8éatively after exposure to humidity environmétd a
large degradation was found when exposure to leigiperature while the plasticity became notable. fahere
modes of the double lap shear joints were studiedisual inspection. It was found that both adhesiwd
cohesive failure happened for dry specimens at rtemperature. While failure modes were dominated by
cohesive failure after moisture exposure and adadsilure at elevated temperature. Second, sfiglment
model was utilized to simulate the damage evolutibthe double lap joints. The moisture diffusiomgess,
swelling stress and thermal stress were included. Bygrothermal dependent cohesive law was coresider
study the damage evolution. It revealed that failomodes were highly dependent on the weaker strasfgt
adhesive and cohesive. Moisture absorption cawsgd Hegradation in cohesive strength, so theréaihiodes
were mostly cohesive failure. Elevated temperati@ereases strength of adhesive seriously, so adghfadure
dominates. Good agreement was achieved betwegmdtieted failure loads and experimental resultsd e
predicted failure modes were also consistent viighexperimental phenomenon.
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