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Investigation the interface and charpy impact behavior of fiber metal laminates
containing graphene nanoplatelets and glass\ kevlar hybrid fibers
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Faculty of Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran
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Article Information Abstract
Original Research Paper In this research, the effect of graphene on the impact behavior of fiber metal laminates (FMLs) reinforced
Received 13 October 2018 with hybrid of glass and Kevlar fibers, was investigated. For this purpose, FMLs including hybrid of glass and

Accepted 6 December 2018

Available Online June 2019 Kevlar fibers/ aluminum 2024 with different weight percent of graphene were made by hand lay- up method

and subjected to impact charpy test. Also, before making composites, the surface of aluminum sheets is

Keywords: modified using a chemical method to improve the bond between it and the composite layer. According to the
Fiber metal laminate results, the use of graphene reduced the strength of the impact in the fiber / metal composites. Thus, by adding
Grapher]e 0.25, 0.5 and 1% graphene to epoxy, 34.2, 41.8 and 58.86%, respectively, reduction were observed in the
ﬁ;zrr?gflirggfsa impact strength compared to the graphene-free sample. According to the studies, increasing the amount of

graphene in the composite, the degree and the probability of separation between the aluminum sheet and the
composite layer increased, and the FMLs showed a more brittle behavior. Thus, in the sample without
graphene, the separation did not occurred, but with increasing graphene, the separation become more and
finally for samples containing 1 wt.% graphene despite the separation between the sheet metal and the layer of
composite, brittle fracture in the composite and the subsequent failure of aluminum sheet was observed.
According to microscopic images, the presence of graphene and its agglomerate at the interface between the
aluminum sheet and the composite layer causes initiation and crack growth. Graphene also fills the cavities
formed on the aluminum surface, which are formed to better interact with the resin by surface modification,
and prevent the penetration of the resin and the proper bonding between the epoxy resin and the aluminum.
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Fig. 6 Optical microscopy images of cross-section of FML containing
of graphene nanoplates, a) 0% wt.%, b) 0.25 wt.%, ¢ and d) 0.5 wt.%.
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Fig. 8 FESEM images of fracture surfaces of FML with 0.5 wt.%
graphene, a) with magnification of 2500 times, b) with
magpnification of 12500 times.

539 20,0 05 L FML cuuSs whaw 5| FESEM 5las 8 Sl

sl olee 5l jgue by odd £9,0 mhaw o Wil 0 S 5

SiseelS Y 5 psaiedll 339 Gle bz cage IS
Sl (59)0 S G2y (O8S WL aiges 55 (nlply oed
Gl aigai jo Lol (aiS 0 398 popiagl] pdaw Ho ol sl
3055 1y S s BB S G5 Sloka il S
a5 Sl s 23 o0 2 1) pseiagll L (05 (iSen
3 ol ppmionsl 3 003 Olon St o T oy ol
@l b @l widl oo T s>, 4 Glar 0sd Jie S
Ol Syt Jad )3 (BT jeh> a5l atiie S
Gl g 0095 o 4 (DjemalS Y 5 3 G
Py St 3 O3 Sl eslitul 4z ST selioe (ele

17

500X

Fig. 7 FESEM images of fracture surfaces of FML with 0 wt.%
graphene, a) with magnification of 45 times, b) with magnification
of 500 times.
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