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In t h i s  r e s ea rch wo rk , theo r e t i c a l  and exp e riment a l  t e chniques 

have been used t o  d e t e rmine the natura l f requenc i e s  and na tura l 

mod e s  o f  un i d i r e c t iona l f i b e r  r e i n f o r c e d  p lana r f rame s t ructure s . 

Fini t e  e l ement t e chniques have b e e n  app l i e d  to cons t ru c t  the m a s s  

a n d  s t i f fn e s s  ma t r i c e s . Cons e n t r a t e d  ma s s , ma s s  moment o f  ine r t i a  

a n d  cons e n t r a t e d  s p ring have b e e n  cons ide red . Exp e r imenta l work 

has been c a r r i e d  out t o  mea s ure e i gen f requenc i e s  and s t ructure 

l o s  s f a c t o r  o f  the p l ana r f rame compos i t e  s t ructure . Fina l l y  a 

c ompa r i s o n  b e tween theore t i c a l  and exp e r imenta l  r e s u l t s  have b e en 

p r e s ent e d . 

KEYWORDS : V i b ra t i on ; natura l f requency ; un i d i r e c t iona l f i be r ;  compo s i t e  

ma t e r í a l s ; f ín í t e  e l ement . 

EQUATION OF MOTION 

In the f ín í t e  e l ement method the p r í n c í p l e  of v i rtua l  d í s p la c ement y í e l d s  

t h e  equa t íon : 

M U  + K U o ( 1 )  

The e ígen value p r o b l em o f  compo s i t e  s t ruc ture has the f o rm :  

( K - �
2 M ) . U = O ( 2 )  

I n  genera l f o rm  eq . ( 2 ) .  í s  re - wr í t t en a s : 
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K U A K U ( 3 )  

whe re (,J
2

, and (,J is the c i rcular f requency . The p roper cho i c e  

o f s o lution method i s  mos t  important in t h e  analys i s  of l a rge s t ructures . 

Jacob i ' s method p rovides a convenient s cheme to compute a l l  e igenva lues 

and eigenvectors . 

STRUCTURE LOSS FACTOR 

The s t ructure los s factor can be ca lculated as fol lows : 

** 
,., 

where : 
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i s  the ma t e r i a l  l o s  s factor of Po lye s t e r  mat rix 

E
m 

is the e l a s t i c  modulus of mat rix = 3 . 95 8  Gpa 

E 
m 

E 
m 

E 
c 

is the e f f e c t ive e l a s t i c  modulus of compos i t e  24 . 4 9 Gpa 
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Table 1 .  ExperiaeDtal re.ult. of ( fn ) ancl ( IJ )  
of ca.po.iee . C ructure vi thout cODceDtratcd .... 

VEK rc.ult. Expe r . rcsu l e s  Tbeore t i c a l  kperiaeGtal 
10 • •  factor 10  • •  f.ctor 

Hod. f f ** * 
D D " " 

Ho . B. Bz 
I 34 3 0  . 00 2 1 3  . 00 1 6  

2 1 1 0  1 0 1  . 00 2 1 3  . 0544 

3 230 2 1 8  . 00 2 1 3  . 02 5  

• 393 3 5 8  . 00 2 1 3  . 0 3 1 1  

5 6 3 2  6 2 5  . 00 2 1 3  . 0 1 2  

6 7 1 8  7 2 0  . 00 2 1 3  . 0 1 7 2  

Tabl. 2 .  ExperiaeDtal reeult. of ( f
a

) aad ( II )  

of ca.po.ice . t ruceure w i c h  coaceDtrated .... 

FEtl re.ulc. Exper. reaulta TIIeontica1 
10" factor 

Hod. f f ** 
D . " 

Ho . H. B. 
I 27 20 . 00 2 1 3  

2 65 60 . 00 2 1 3  

3 2 1 4  1 8 5  . 00 2 1 3  

4 22' 2 1 7  . 00 2 1 3  

5 3' 320 . 00 2 1 3  

6 554 5 2 1  . 00 2 1 3  

vhere 

'J * 
i. me_aurecl esp e rt..eDta l l y  

'J** ia  cdculated f r� equation (4)  

Exper.L.eDtal 
10  • •  faccor . " 

. 00 1  

. 03 

. 028 
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. 0 1 56 
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