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Fabrication and Static Bending Test in Ultra Light Inner Structured and
Bonded(ISB) Panel Containing Repeated Inner Pyramidal Structure

Chang Gyun Jung*, Seok-Joon Yoon*, Dong-Yol Yang®, Sang Min Lee*, Suck-Joo Na**,
Sang-hoon Lee*** and Dong-Gyu Ahn****

ABSTRACT

Inner structured and bonded panel, or ISB Panel, as a kind of sandwich type panel, has metallic inner structures which
have low relative density, because of their dimensional shape of metal between a pare of metal skin sheets or face sheets.
In this work, ISB panels and inner structures formed as repeated pyramidal shapes are introduced. Pyramidal structures
are formed easily with expanded metal sheet by the crimping process. Three kinds of pyramidal structures are made and

used to fabricate test specimen. Through the multi-point electrical resistance welding, inner structures are bonded with
skin sheet. 3-point bending tests are carried out to measure the bending stiffness of ISB panel and experimental results

are discussed.

Key Words : Ultra light inner structured and bonded panel(Z 73

gko] YRz A 3wAl), Pyramidal structure(® 2}

n|= FZ), Expanded metal(2] 2T = %)

1. A&

A AFY AFe g 87 ¥ 17154
AEF doded e g el 2A3F¥ 72
Ag Fol ATHIL Ut °olF 7HF E2eA A
2 ALHI YT AFAEE EFAEY A=Y
2 #wAoltt, M=9x AL HA(face sheet or

ve o A8 2004d 99 8Y; AASUL: 20053 49 159
* 8 71¢d 71AE g g
# ZIAR, FFHE7EY ZAT S

E-mail dyyang@kaistackr Tel.(042) 869-3214
FFErE4 JAF SR
e FAOS R FHAAE J)AFE g
woek AU F AU 7| AT

175

skin sheet)2} A Al(core)Z TAH] o] -9
FYEHE WA Rt wd AAs ADS
e WA do. weks A=93 gAe vZ
T HAL FdHdez G A HAE F3}

]70”° A AN, durF ez A=
#A= 3HYZ(honeycomb) 72t £ AAME o]

Zlo]l 7% dntdojt. 1 vho] A9 A

)l',_&o}‘.._l

83t 3



AT HE FTL oI T o BE- B FFAYTHA A 2D A6s

5224 WEe F4 E(metal form)e FY3td M
EHA dAe}t FAE HEe 2A4RYgE e
v A7E 9y Az 4o & dHe ¢
! A2 273% A=9AF v £ @1z 1
U2 Efs FRo 2L FH3HA 3 Y F&
TZE o83 A=9x ¥ BAE MLsleie 4
T7F @33 Y3 o EA Feyo] YRy
FE 3AY TR B0z AF FF WA Ao
ANX FREC] AAdE FHHAE] uW§ e
9 HAlE 3 AYTZRE QS L vAAPe )
Aok H2 3 Y Egx FFo W 22 dF
7t JYEAY. AP A(Tetrahedron), &)=
(Pyramid), AZXF& ¢ (Woven metal) L J}iiw
(Kagome) 5 THFE o] g A7) A8 5
Rew HBg FHAA wlg 53 Ao ®Hy
g} 2

ol EYs 72E JMAe A% BAE, 7
AA AdAo] wj$ ¢Fgor BF3la A2 A
4H= 3 Y T2 AR 2 g2 Tl
a2 9F g% &P EANAY 2= 4
A @2 GAE VAR Yok =3 A AFEHm
AE AREL FA7 4 om @Slold, Az 97}
7} Fol AsA Fol H&3rde FH s

2 AFdAE o3 =Y dAE 24
2o WETZx A (Inner Structured and Bonded
panel, ISB panel)zt W3l on ol& 7Hhs] ISB
BAZ FAc B AFE AGAZA ggo] &
olat=E FA7l Imm °JWiQl ISB ¥AE tiFA
Ate 7S NS A7 FF Exe 3o
mekA ISB A HE SA 2 R
A7, A ¥4E& didded dFEAs] A3
A7l L 1% FE0<, AFE 1SB #A49 7}
7€ S°] 983y,

B =8dAe A7 4F EAE 2437 9%
7N1Z2ATEA FRAEE Y] 71FE YRF
Z& Azt FEgsd AFES AFssich A
A AR FAs JxdFdEs GoEd FAE
3mm °JUE 3th

712 478 A AFE 1B gAE E Y
T2 § FHQA FHHv= JAE URETRAR
o] &3tqtt. HEuE Fxo HYL, AFd =
3 78 F e J2WHIE F&(expanded metal)
& A¥ Y (crimping)3te] 3 29 FPYyrj= RE

EdA 4¥E & dfol A A B =8
oMz 7te]l 28 FHS T Wyv= FzE
AZstel 1SB RAE AR AF FHA s
LA E 1SB A9 s BAAY. £F A
ZH9 ISB ¥4l A4& Hostr] fs 3 A 39
ANde F83td 1 7144 548 Bl

)

Fig.1 The concept ISB panel using pyramidal
structures
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Fig. 2 The example of the expanded metal
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Fig. 3 The crimping process and pyramidal structures
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Fig. 4 Crimping die-set

Fig. 5 The example of pyramidal structures
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Multi-point electrical resistance welding

@

(b) Shape of electrode

Fig. 6 Multi points electrical resistance welding and
shape of electrode.
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Table 1 Height of ISB panel

. )
. Crimping angle 90° | 120° | 150°
Thickness [mm]
Skin sheet 0.3
Pyramid structure (calculated) | 2.44 | 1.73 | 0.89
. 233 | 149
1SB Panel Calculated 3.04 3
Measured 2.8x | 24x | 1.5x
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(a) Warping defect (b) Unwelded defect

Fig. 7 Defects of ISB panels due to inaccurate cores.
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Table 2 Experiment condition
Case 1 Case 2 Case 3
Size [mm] 200x30 | 200x30 | 200x 30
Thickness [mm] 2.8 2.4 1.5
Mass [g] 37.11g 35.51g 34.72g
# of specimen 5 5 5

Fig.8 Test specimen of ISB panel ( length 200mm , width
30mm , total thickness 2.8mm)

Fig.9 Apparatus of 3-point bending test (Instron)
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Fig.10 Load-displacement curve of ISB panel
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Fig.11 Buckling of skin sheet due to localized loading
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Table 3 Equivalent value of ISB panel

te Mg mysg reduction
[mm] [g] [g] rate [%)]
Case 1 2.23 105 37.1 64.7
Case2 | 1.86 87.8 35.5 59.6
Case 3 1.44 67.6 34.7 48.7
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