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A Study on the Disbonding Detection of Al/Al Honeycomb
Sandwich Structures by Ultrasonic Methods

K. S. Cho, J. S. Lee and H. K. Chang, S. H. Lee

Abstract In this study the disbonding tests of adhesively bonded Al/Al honeycomb structures were
performed by ultrasonic methods. Ultrasonic C— scan squiter method and ultrasonic surface wave attenua-
tion measuring method were applied for the detection of skin/core disbonding. The bonding quality

of Al/Al honeycomb structures could be well evaluated by properly controlled ultrasonic parameters.
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Fig. 1 Typical .adhesively bonded honeycomb assem-
bly.
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Fig. 2 Block diagram of specimen preparation.
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Fig. 3 Layout of artificial disbonding defects.
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Fig. 4 The curing cycle of Al/Al honeycomb specimen.

Table 1. Specification of specimen

; AAFA | JADE | Cell Size D(i]m?sit(;n Curing
2\ o | v/ | o) (mm) | Condition
1 1 45 3 | 300X150X50 | Standard
2] 16 45 3 | 300x150x50 |+

3| 19 45 3 | 300x150%50 | -~

4 1 81 3 | 300x150x50 |+

5| 16 81 3 | 300x150x50 | -~

6| 19 8.1 3 | s00x1s0x50 |~

7 1 79 6 | 300X150X15 | »

8| 16 79 6 | 300x150x15 | =

9| 19 79 6 | 300x150X15 | ~
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Fig. 6 Ultrasonic squirter technique for C—scan.
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Fig. 7 Block diagram of ultrasonic C—scan system.



BEFHEHRERGE

4. dglnt % 3@

4.1 BHI 2t H

Fig. 8& AAYE7} 811b/6¢Q disbonding 2ol
91 AVAI Sz A o)A Euiske) AsA e o) Be
BHFL B Ao2A WA A7 32 o
325 AR A F AAAYIL Z71g we
A&Aoz Faste AFL Rol: slon E5Y
D AL FAY FA7 10mme AFANE 27
e 2 Ao 2 Yehta g ol A # Bl
543 AR FA7 vl %sted waves] BEl7} Bite)
Yoz wggos A YAZe AP oA leakol
71% Aoz BuE

0

Q
2 A 2 2 Do g
A A A
O skin thickness
i O.:1,0 mm
s+ O A 1,6 mm
5 0 :1,9 mm

[ Q

amplitude (dB)

i i

! | i 1
60 120 180 240
propagarion distance {mm)
Fig. 8 Attenuation[dB] of surface wave energy vs.

propagation distancelmm] on Al/Al honeycomb

specimen.
[Core density : 8.1 1b/ft?, frequency : 4MHz)

Fig. 9o AA/42™EL AT dishondingZ ol
W ZAFL 23 AR2A 299 FHIFH
Ao 39 MEyHoz v§ F& FBBAE
Ul on dishonding2 @9 277t R E&4E 25
ste) zral ol ZrtatTh 28 AR W E/AATS
disbondingol ME S8 Z%E HolA Iyt

o]#o.Z dishonding®-olMe x&ue e
Eu5 iR AAMZY leak BUE HALEN

o1 damping®] Fo02 R4 oz Add

2734 - 0|34 - FEE - ol

0
D A
o
o [m] A
M m} A
2 ¢}
E-l() — A O
3 A o
° skin thickness
i o 0 :1,0 mm
o] A :16 mm
o :1,9 mm
-20 O
C ) i : !

5 10 15 20
S/A defect size(®/mm)
Fig. 9 Amplitude[db] of surface wave vs. skin/adhe-
sive disbonding defect sizelmm] in Al/Al ho-
neycomb specimen.
[T/R distance : 30mm, core density : 8.1 1b/ft%,

frequency : 4MHz]

4.2 =g} squirtery)

Fig. 10 2 Fig. 112 YAF 7Y & AHE-3lo] Fap4
IMHzZ HASFA 19mm, 44 2x 81 /Mt cell
size 3Smm%) SUYFHF NHLY C—scanF Aoy Fig.
108) A% disbondingd X7t FAGFA F,
Fig. 112 disbondingo] #4gZAZ] XY A2
24 disbonding®) $1X7} $AEZAZ ) EA) AL
FAGEAZ EASAY o] C—scan BFHE F
AsHA JERstTh

ojg} & AL AW FFY FAFISA FA
Qo] FolA GARANNE Tk of AAR
BE HARNEE o] £ A4, Fdo] EAFe dis-
bonding2 &9 FAEA) JHsEE FAsA

Fig. 12& @A 57 19mm, 44 2x 81 1b/ft
cell size 3mm¢] A1 Bg FrERYon Fu 2,25
MHz2 C-scand Ao ol Fu4 1MHzE ¥4
3 Fig. 1001 ®)3}o) disbonding®] &Zo] thi E£73
sHA) YebtEH o] AL curingAl celldl A== fillet:
99 HEA A Aort o}X L FEHdte 2S99
ZAHAE 2 Ro) 7)AF Ao Holn, A3
o8 225MHz9 77} IMHz 4% 2o &350l
3% Aoz ey,

._32..



i

x'l”i ]” i

Fig. 10 Ultrasonic C—scan result of Al/Al hoﬁeycomb
specimen scanned by through transmission
method. (Disbonding located at the trans-
mitter side : frequency 1MHz)
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Fig. 11 Ultrasonic C—scan result of Al/Al honeycomb
specimen scanned by through transmission
method. (Disbonding located at the receiver
side ; frequency 1MHz)
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Fig. 12 Ultrasonic C— scan result of Al/Al honeycomb
specimen scanned by through transmission
method. (frequency 2.25MHz)
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Fig. 13 Ultrasonic C— scan result of Al/Al honeycomb
specimen scanned by through transmission
method. [frequency : IMHz, skin thickness :
19mm core density : 7.9 1b/ft%, cell size : 6

mm]
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Fig. 14 Ultrasonic C—scan result of Al/Al honeycomb  Fig. 15 Typical ultrasonic A—scan echo signal from

S/A disbonding

specimen scanned by through transmission S/A, A/C disbonding of Al/Al honeycomb spe-
method. [frequency : 2.25MHz, skin thick- cimen scanned by pulse echo method. [skin
ness . 1.9mm core density : 7.9 “1b/ft3, cell thickness . 1mm, core density . 8.1 1b/ft%, fre-
size : 6mm)] quency - 5MHz]
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Fig. 17 Ultrasonic C—scan result of Al/Al honeycomb
specimen scanned by pulse echo method.
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