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Using	state-space	based	differential	quadrature	method,	a	 two	dimensional	elasticity	solution	 is	pre-sented	 for	 free
vibrations	 of	 functionally	 graded	 beams	 with	 integrated	 surface	 piezoelectric	 layers.	 The	 dif-ferential	 quadrature
method	is	used	for	the	axial	direction	and	the	state-space	method	for	solving	the	problem	in	transverse	direction.	The
boundary	conditions	considered	here	include	simply	supported-simply	supported	and	clamped-clamped.	The	material
properties	are	assumed	to	be	graded	in	the	thickness	direction	according	to	the	exponential	distribution	and	Poisson’s
ratio	 to	 be	 constant.	 The	 influences	 of	 gradient	 index,	 wave	 number,	 beam	 geometrical	 on	 the	 free	 vibration
frequencies	 are	 studied.	 The	 present	 numerical	 results	 are	 compared	with	 the	 results	 available	 from	 the	 literature
which	 meet	 an	 excellent	 agreement.	 This	 comparison	 also	 clarifies	 the	 high	 accuracy	 as	 well	 as	 speed	 of

convergence	of	the	present	scheme
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