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This	 study	 establishes	 a	 validated	 computational-experimental	 approach	 for	 quantitative	 assessment	 of	 the
mechanics	of	deformation	and	mechanism	of	multiple	failures	in	fiber-reinforced	polymer	(FRP)	composite	laminates.
A	 continuum	 damage	 model	 for	 lamina	 and	 cohesive	 zone	 model	 for	 interface,	 are	 used	 to	 predict	 the	 multiple
damage	 processes	 in	 the	 meso-scale	 of	 composite	 laminates.	 These	 constitutive	 and	 damage	 models	 are
incorporated	 into	the	finite	element	(FE)	simulation	case	of	 the	structure.	A	carbon	fiber-reinforced	polymer	(CFRP)
composite	 beam	 specimen	 with	 anti-symmetric	 ply-sequence	 of	 [-45/45/-45/90/45/90/90/-45/90/45/-45/45]	 is	 tested
under	four-point	bending	loading	condition.	The	comparable	FE-predicted	load-central	deflection	curve	with	measured
data	serves	 to	validate	 the	FE	model	with	 respect	 to	 the	mechanics	of	 the	deformation.	Results	show	 that	multiple
damages	of	matrix	cracking	occur	 in	 the	 lamina	No.	9,	while	 the	 interfaces	between	 laminas	No.	8/9	and	No.	9/10
experience	edge	delamination,	as	also	observed	experimentally.	Such	identical	comparisons	provide	partial	validation
of	the	FE	model	with	respect	to	the	mechanisms	of	failure.	It	is	noted	that	the	fiber	damage	accumulation	in	the	critical
meso-scale	laminas	under	tension	(No.	10	to	12)	significantly	contributes	to	the	observed	stiffness	degradation	of	the

.structure

: یدیلک 	 تاملک
CFRP	Composite,	Lamina	Damage	Modle,	Cohesive	Zone	Model,	Finite	Element	Simulation

: اکیلیویس 	 هاگیاپ 	 رد 	 هلاقم 	 تباث 	 کنیل
https://civilica.com/doc/510240

https://civilica.com/doc/510240

