
International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

821

Abstract

Keywords



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

822

L
a t t

vu x t u x t x t y
x

u
v

t t b b
R b Rt by y y t y

u u

y y y

b b
R R

t t
R R b

b b y y y
R

b t y y y t

t u
y

t u

y t  t y t y
t

 

A. Undelaminated Part 

t b 

t b
t R b R b R R

dv dvu y t y u y y
dx dx

t t b b
t R b R b R R

dv dv dv dvu y t y y u y y y
dx dx dx dx

t t
xt R b R

k k t t
xt t R b R

t
xt t R b R xt t

d v d vy t y y
dx dx

d v d vC y t y y
dx dx

d v d vN A y t y M D
dx dx



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

823

kC
kE b

b
k k kC E b

b b
xb R R

k k b b
xb b R R

b
xb b R R xb b

d v d vy y y
dx dx

d v d vC y y y
dx dx

d v d vN A y y M D
dx dx

N N
k k

k k k k
k k

N
k

k k
k

A C y y B C y y

D C y y

B

B

B. Delaminated Part 

k k t
x x

x x

du d v du d vy C y
dx dx dx dx

du d vN A M D
dx dx

M Q



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

824

N

t

t
Idt

I T U

e

e

T
e ij ij e e e

T
e i i e e e

U dV

T u u dV

e e

e e
N N

U U T T

N

t



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

825

F cos t( )�d F cos t( )�d

d GF t

F
t t t t d Gt tF t

t



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

826

t t t t d Gt tF t

t T t

d cr cr crT t t t t

k
k

k cr k cr

T t a a k t

a a a a k

t k
k

k k

k t

a a k

t k
k

k k t k

t d Gt

t t d Gt

t t k d Gt k k

F

F

k F k

F

t d Gt

d Gt t t d Gt

d Gt t t d Gt

d Gt t t

F

F F

F F

F

F

t Gt t



International Journal of Chemical, Materials and Biomolecular Sciences

ISSN: 2415-6620

Vol:10, No:7, 2016

827

E L b 
t t

a

A. Modal Hammer Test 

a
L
L
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A. Free Vibration Frequencies 
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B. Periodic Normal Forces 
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C.Dynamic Stability Analysis 
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D.Mode Shapes with Delamination Buckling 

E. Phase Plane Portraits 
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