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Nitrogen-Doped	 Graphene	 Aerogel	 (N-GA)	 nanomaterials	 can	 significantly	 improve	 the	 functional	 efficiency	 of
polymer	composites	due	to	its	three-dimensional	structure	and	suitable	physical	properties.	The	preparation	process
affects	the	performance	improvement.	 In	 this	study,	 the	effect	of	preparation	method	and	the	mechanisms	affecting
the	strength	behavior	of	Nitrogen-doped	Graphene	Aerogel/Epoxy	 (N-GA/E)	nanocomposites	was	 investigated.	For
this	purpose,	nanoparticles	of	Graphene	Oxide	 (GO)	were	produced	using	Hummers’	method;	 then,	 the	N-GA	was
synthesized	using	 the	hydrothermal	method	and	 the	 freeze-drying	process.	The	characterization	experiments	were
used	 in	 order	 to	 confirm	 the	 structure	 and	 quality	 of	 the	 synthesized	 nanomaterials.	 Then,	 specimens	 of
nanocomposite	were	prepared	by	adding	weight	percentages	of	0.05,	0.1,	0.2,	0.5,	1,	and	2	from	the	synthesized	N-
GA	 to	 the	 epoxy	 resin.	 In	 other	 preparation	 processes,	 N-GA/E	 nanocomposite	 specimens	 were	 produced	 using
auxiliary	 solvents.	 After	 tensile	 tests,	 the	 best	 strength	 performance	 was	 observed	 in	 the	 specimens	 with	 the
preparation	process	 in	which	acetone	solvent	was	used.	The	tensile	strength	and	modulus	of	 these	nanocomposite
specimens	 have	 increased	 by	 23%	 and	 20%	 compared	 to	 neat	 epoxy	 specimens,	 respectively.	 Also,	 the	 optimal
weight	percentage	of	N-GA	nanomaterials	 for	distribution	 in	epoxy	 is	0.1	wt.%.	Microscopic	 images	of	 the	 fracture
surfaces	of	the	specimens	used	in	the	tensile	test	showed	that	the	placement	of	N-GA	porous	plates	in	epoxy	with	the
creation	of	the	mechanism	for	micro	crack	formation	led	to	more	energy	absorption	during	the	stretching	process	of

.the	N-GA/E	nanocomposites
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