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A Study on the Longitudinal Vibration of Finite Elastic Medium
using Laboratory Test
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Abstract : Longitudinal wave tests with finite elastic medium were performed to investigate the difference between
measured values and theoretical values of propagation velocity and elasticity modulus. Each accelerometer was attached
on finite elastic medium with same phase and different positions to check the particle motion.

The results show that measured values of elasticity moduli from both time domain and frequency domain were similiar
to theoretical value. Polarity of signal depends entirely on the phase of accelerometer. It proved that the propagation
velocity and the particle motion are in the same direction when a compressive stress is applied. And also the propagation
velocity and the particle motion depend on the intensity of the stress and material properties respectively.

Key words : particle motion, propagation velocity, frequency domain, time domain, same phase

1. A &

ARE|7kA1 e 5 3 SRR dnlg S1%
7k Moy it 23TAE ¥ A5 it

=
o
53 &35 YsiA Eok
259 el FepdSoy due) e FAZ1
“&(Transient Vibration), 21525 3952 A4
715 (Steady-state  Vibration), H.#]|o]7|(Breaker)2}<],
A44874] YA 2AEE F A3 E A E(Pseu-
do-steady-state Vibration) 0 2 F-FEr},
wubA] EQloA 3AIH R AusE Y
9] zto] FAT= Ao wha} 2} o =] ¢] 0.5~
20%H =R @A 3] 7HEo] BAdute] = ANk

"To whom correspondence should be addressed.
pks@mail.yeojoo.ac.kr

58

o At HHA AEL {2 A7) = ol
HAFE AF} 7718 2 AFeld e 2
e AES dgske ddY W2, AFEE
(2 ) 7K 2 )2 BN 5+ AP

& WA Elastic Half Body)el Astsls g
dTh= Fig 13+ o] Wj7-8 T3l A5 A%

=
= 1

(a) P-Wave
<—.......—-..—-_..... / |
[ |
(b) SV-Wave
D —— - 7,
| [ 111 1T
(c) SH-Wave

<+

particle motion
Fig. 1. Types of wave

wave propagation



(Volume Wave)s} Hwe we} dsh 5= mwis)
(Surface Wave)2 ¥l =51 #]%3{Body Wave)i=
#] 3} %= (Propagation  Velocity)el] UZ}E} P3{(Primary

Wave)2} SuKSecondary Wave)= 7 v Pul=
3o} o] wjde] Aol o] Wk}
YR|8taL Suh= gute} o] wjA e 2 Fge] It
o RAYP3} Aztols] gl Pr WHE Yo

713 =8 Wado) wle} SV, SHobZ Al Ho)
Y gwsHs SHpl A RS we) A= Love
Wavee} 2| EHS we} FZERI-5(Retro- grade)
Feje] AAEEL 819 A ulE = Rayleigh WaveZ
Aok

z=Asin(wt—p) (1)

= wAcos(wt—$) = wAsin(wt— p+ = ) (2)

d%z
dt*

2 — o’ Asin(wt—¢) = w’Asin(wi—¢+n) (3)

ZrEE

o7 A,
(Phase Angle :

o=21f=2m%), ¢ $147

-r<@<n), AE AZo|ch

E|

—

-

2. wet

o
T

“

o] 7] vi= A 32 5 (Propagation Velocity) ©]aL A
& fret Dduide] Tk 9 vERe] g3 Wave
Motion-= ;ﬂag@,_i 2(@4)s} 2tk Fig 29} o] &
A o] AQl B4 fret gdujde] ‘*—roﬂ’q s
= “4017‘] '/}”4 ol 52 uf = Y

Lhejokmsts|x|, M17@ H[2%, 20024

A
0z 4—{:)—*(7,,4- a‘;’ Ax
Ji-Ax—D‘
{ = > 2
il I_’ld—x—r u
Fig. 2. Longitudnal vibration
dJ 0y I 4 62u
ox - g 31.‘2 (6)
o) WHEI JANBRIE O 48 A
= 7 Itk
_ pou
0,=FE o 7
00, 8%
0x ~E 0 x (8)
AT p=7/gE 26)d ddste] 2(10)S 9&
+ 9l
3%u 9w
= ax? P ©)
82u= v 2 azu (10)
a9 t* < 9x?
A71M, v =El el 2(10)9] 3= 2(11)7}
2ok
u=R v t+x)+h v t—x) (11)
AN Foll= 5w 5 WMFEE o (¢4
) —x 2.8 A = v 4t VF F7V5HA) Ho
F n obele] A3} o] W] gick
u=m v, t—x (12)

Uppg=h v () —(x+d)]=h(v.—2x) (13)
AT 09 YASE(w)E TR SH3kod

59



S

—=>T11 | LN
S &
l — o} Xn=Vetolg—
T HIRREA NN ] »
1§ EREEELN I &
>

Fig. 3. Phase velocity and particle velocity
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Table 1. Test equipment

Divice Name Size/Use
Dynamic Signal Analyzer HP35670A
Accelerometer PCB308C02
Coia BNC-Cable
Micro-Dot-Cable
Power Unit Amplifier
Glue-gun Attaching Tool
Hammer Impact

Table 2. Physical properties of specimen

7 Diameter length Young,s Densit;
Specimen |y (m) | Modulus(Gpa) (kg/m%
Solid Steel
Bar 0.035 35 190~210 7850
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Fig. 5. Accelerometer attached at both free end
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