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Measurement of natural frequency of aluminum honeycomb

sandwich beams using high speed digital cameras
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ABSTRACT

In this study, we measured the natural frequencies of aluminum honeycomb sandwich
beams using digital image correlation technique. The vibration images were captured using
two high speed digital cameras and the images were converted to displacements by the
digital image correlation technique. Displacement data in time domain were tranformed to
frequency domain data by fast Fourier transform software. To reduce noise invoked by
random exitation, a spectrum averaging technique and Savitsky-Golay digital filter were
adopted. A conventional vibration measurement using an accelerometer and a finite
element analysis were performed to compare the results by high speed digital camera
measurement method. In conclusion, new method using high speed digital cameras and
digital image correlation technique can measure the vibration of beam structures and can
be applied to bio-structures where sensors cannot be attached.

x =

B AFAE UAY 9F 48 JHE ol gl ATuE ST M= Bel 1
AE5E AZH 1% AL uets ol gsle] Bl AF YFe A5y UL
P A TPEE ol gt WAR ANSAT AxE GolA Y WY dHolHE 1% F
2ol W@l Fi5 Yo SHo WA AW spdol mE Fohe Gl A
Fee Fol7] istel 2 EY BF8 /W Savitsky-Golay A BEIE g5k
NEEAE ol 8% e W L fFas A4 Avstel vmE Fakol wppe] 3y
2 sttt RO 1% OAY AAves gAY GF B Ee ol gshe A
2o e 2B AFS 4 24T 7 YT BAT, AAT FH5] ofHl e Hol
o 72 5o AF Azl A8T + AL Aoln

Key Words : Digital image correlation technique(TIAIE 74 & 71%), Natural
frequency(2 %15<), Random exitation(#E 7}3l), Finite element
analysis(-3F 2. 43)| 4)

* Received : November 2, 2016 Revised : December 23, 2016 Accepted : December 23, 2016
* Corresponding author, E-mail : nsgoo@konkuk.ac.kr



%45 & B 1%, 2017, 1.

14 A" AeE ol g%

Lo SUE MTo)x B - 31

AA B RESF TxEe Wy 9 UFL
Azste 8 pPor TrEo AAF PA3
o WP/AF NEE ASSE AE AZVL
AgSte] Tk AR PP AEh B A
Z gyow Be ARe w3 glon 44 A%
AAE WHE Ao, B4 SReIME &=

A2 AA, 2%, o
AR A7) TEH 5
B FEESl Wk gL G4
Az FrE] GG Holta 3

£q %ol WA ATl Bag

‘ﬁ(d1g1ta1 image correlation

z2o Wy Ho o
el Pl e
C ol e Agsa
SIA Fh&m At e A
Basl gors A Hio] oje

I3 As= AA A=

[o
ot
i
of
£l

HegE o]&sle He| XF F4s 5
DIC 7|HE col&ste W& Aktstdnt. Azt
FAollAe] WMo vlolHE & o] st
T 99 &
of W& Fu %‘@101]/‘1«] Z-S-(noise) 2 Z9]7]

2] 3} 2~HEH 43} 71" (spectrum
averaging technique)? Savitsky-Golay TIAE
dEE AHEstAn. 7HEEAE ol &3 71E9

W 8384 4 AFele] e st

WRe AgAd S Felstan
n. = 2
2.1 CIX|E & &3 7Y
dAd 94 48 718 7Hegs 299 T
ZE0 Wy Ao G HEY T IS A
HiE vlaH(facet)oll A Hlwste 2E A
Ho] WHAE ALtete WHolT2-5]. H7]elA

Fixuyi) - G(xny75)

- =
Reference Facet

Deformed Facet

Gray scale value

EGuy) GX.y)

17%17 'pixel 17x17 Jpixel

Fig. 1. Basic principle of digital image

correlation technique
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Fig. 3. Speckle patterns on specimens
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Fig. 4. Aluminum honeycomb sandwich
beam used for vibration test

Table 1. Size of two aluminum honeycomb
sandwich beams
Beam 1 Beam 2
Length (mm) 225 280
Width (mm) 30 37
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Table 2. Natural frequency comparison of

Beam 1
(unit: Hz)
Mode | Camera Accelero- FEM
meter
1 61.5 61 68
2 125 130 149
3 319 325 413

Table 3. Natural frequency comparison of

80 . A . L . ) \ Beam 2
0 50 100 150 200 250 300 350 400 (Unit: HZ)
Frequency (Hz) A |
ccelero—
(a) Beam 1 Mode Camera meter FEM
1 46.5 46 44
2 125 120 128
3 300 300 269
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Fig. 7. Frequency response of the aluminum
honeycomb sandwich beams using
high speed digital cameras
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