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A Study on the Characteristics of Elastic Wave Propagation in Plates
Using Double Pulsed Laser Holographic Interferometry

Ki-Baik Lee, Jong-Moon Na and Jeong-Hun Kim

Elastic Wave (EF4] 31})

Fx% %29 9), Impact Load(%E A 3}3),

Abstract

In this paper, the propagation of elastic wave generated by loading impact to plates made of

isotropic or anisotropic material was studied. And the influence of boundary conditions (free or

clamped edge) upon the reflection of elastic wave was analyzed. Also, double exposure holo-

graphic interferometer using ruby pulse laser was formed in order to investigate transient waves.

Before the elastic wave was reflected from the edges, the elastic wave of isotropic plate such as

aluminum plate showed circular interferometric fringe pattern, whereas that of anisotropic plate

such as epoxy composite laminates showed elliptical one. And the transverse displacement curves

obtained from experiment and theory for both plates agreed well. Also, the waves reflected from

the boundary edges showed much differences according to the boundary condition of edges.
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(k) 1,500 zsec
Fig. 3 Elastic wave propagation of aluminum plate by impact load (boundary conditions: C-C-C-C)
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Fig. 5 Elastic wave propagation of epoxy composite laminates by impact load(boundary condi-
tions ; C-C-C-C)



3220 ol 7l -
8.0x10°¢
7.0
—
£ 6.0 1 wves Theoratical
; ! mawes Experimental
€ 507
o
£
K 4.0
2
&
8 3.0
™
g 2.0 1
>
2
5 1.0
=
o
0.0 D ~

1Oy 96 46 50 60 70 80 80 100 110 120 130
Radial Distonce, r(mm)

(a) Along the minor axis

B‘OXWGH
7.0 7
’g —esas Thearstical
5 6.0 aoono Experimental
< 5.0 ]
L
H
8 4.0
9
&
a 3.0 1
o
4 2.0 4
o
>
0
5 1.0 1
[
=
0.0

_1'°_L Y636 W0 50 80 70 80 96 100 110 130 130

Radial Distance, r(mm)

(b) Along the major axis

Fig. 6 Transverse displacement curves of epoxy

composite laminates obtained from experi-
ment and theory for time t =90 ,.sec after
impact (boundary conditions : C-C-C-C

oz gl WsE Ag3 olEe
of ebiiz ek Fig. 5ol B
ekxlz} 7t , Fi
©] ®hZ(minor axis) ol gl 3
L zk&(major axis)oll o
1cp, = Ageld FASE
60 psecict, wsfel A
whl o g Fakoed
27k YSE FE5H
s}7] 7P oy ¢rmz o8 7t
5h 4 gl ol dieflA] o W eg
L¥EP‘H it Ja]il o] EH el s
EP944 chzabapa AEubard ek A
5k4] (orthotropic) O]ﬂ- }A s Al (B E

=

o
o 4z od
o
o
2

ot
ooz H
o fu

Aupsia lon®

o

=

&
R

{

|
Ao
B3
o

oot

a3

do

de R
&3
&
o
e

35
b
23

Qo

I
)
A
rir
>
r_'w_‘
A
=

ﬁ
.
—
i
2
2
e
rlo ol rlo
ne
r°‘

|
[.T\‘
to, rir
N
S
o
£
e
e
r_}i

)~

g

m‘,m
—p

ol
R
2.
—
n‘?.L

T
fri
ol
& "

for o of
>

to o
\
2

.
in

ro

o

€]

Hr wr J\u To

N
Ol
~N

0,

Fapginh, AgAe} oA Az HAR 27
A2 wezkel 2% 2Agstel Wil webd
A F Tl WaeE SATE Ave
BaAst Ao eael sl geid Ha
Forye) HANLITAY 718717t ¥4 A o
% o % Ao,

43 HAZUO TE pAlme ASEN ¥ A

XE 7o g
Fig. 72 o+3l% A4l s sw H

27T -
Aelat mARo 2 dhx, veiR ARAEe 2
Agctoz FAsAEE AAZAN whe wkAbs
o AEEAS wa - FAsidch, 2n B
ZzlogRE %o g 35 mm, ofH2 5 mm 9l
Ao) satell e HAwEez AAHE FA4

deke %*4 }MD}. FlgA 791 (a)~(f)‘; A%

7y 7+ 75 usec, 100usec 150 usec, 200 usec, 250
usec, 500 usec 7ke] wh4 el Adspabaielth
Flg. 7/‘ (a) ( )1‘:_— jé ‘l—,] %:olo it’ E—] 23

Flo o

£
R S R R e R A= S
ez eh4ste]l Asidde Fig 3¢9 (a)~(d)
sl A Fleke, & wadabrh el A
z-]o“}; ;dyl 7}7101»1},39}

off % rEksl7 73 A Z 7 ol
Aol etaale]l HMatsdE FAERE o F o
. Fig 7(a)oll 4 el 2% A7 geld 54
ogelsp ob olaulAl AFoh sy A
ozxol Tul¥ Eoa Friel oJdFe] Ao A
9 erch Fig 7(b)el & Hak g1zel A4
o 4 EAdest @4 v e doeiAled)
0 AW ZAoz wrddslzh wbabsle] Hake]
zaowne Astsbe stk BgEla Yok
celm wal oeEe) pyyiolde Frlel AA

%SE Halrh

(c)~(e)oll A=

‘*P*UPA AsE ‘é% slarg 4 e, shek A

clol4sl Wabte) A%e Fig 32 () ~h)sh 7
of elaht vulAl Afalel e wa che 7
g Aald 5, bl 7} gl 7ol

e o\(‘

C hadelzin g48e .»m 2] 7



(e) 250 usec (f) 500 xsec
Fig. 7 Elastic wave propagation of aluminum plate by impact load (boundary conditions : C-F-F
-F, O : a hole of 7mm in diameter and of 1.5 mm depth, (] : supporting position)
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