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An Investigation on the Strength of Insert Joints of
Composite-Honeycomb Sandwich Structures

Ji-Young Choi’, Keun-Il Song’, Jin-Hwe Kweon , Jin-Ho Choi~, Kwang-Soo Kim~, Young-Soon Jang~

ABSTRACT

Pull-out and shear strengths of insert joints of sandwich structure were investigated by experiment. Specimens
were prepared by cocuring of nomex honeycomb core and carbon-epoxy composite face using an adhesive
FM73. A total of 75 specimens with 10 different types depending on the core height and density, face
thickness, and loading direction were tested. In the test under pull-out loading, although both the core height
and density affect the failure loads, the effect of cell density is more serious. Dominant factor for failure loads
of the joints under shear loading is face thickness and the effect of core height is negligible. In the joint with
same dimension, failure loads vary depending on the potted area of the core, particularly in the pull-out test.
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Fig. 1 Schematic of Honeycomb Core Sandwich Structure.
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Fig. 2 Schematic of a Sandwich Insert Joint Cross-section.
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Fig. 3 Schematic of Pull-out Test.
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Fig. 4 Schematic of Shear Test.

Table 1 Pull-out Specimen Details

Core 8 S z
ID Face I Height Density Hole fabrication Fating
Designation 3 3
(mm) Ib/ft kg/m Fig. 6 Specimen Preparation Procedure.
P01 [45/0]s PN2-3.0-1/8 17.78 3 48.0
P02 [45/0]s PN2-3.0-1/8 22.86 3 48.0 ol ul [ . - . ol ol ot
P03 | [45/0)s | PN2-30-18 | 27.94 3 48.0 Fojo] el golg WHR Stk 4% Aol &olk= 247
P04 | [45/0]s | PN2-5.0-1/8 17.78 5 80.1 17.78, 22.86, 27.94 mmo|il, Wio] wE Holo] EARL
PO5 | [45/0]s | PN2-8.0-1/8 | 17.78 8 1281 Table 30 AABIAL;. WA} Fo} Alolo] HMA= CytecAl
o WE M FM73S AMgSLATE ARpAlA A3 FMT3
Table 2 Shear Specimen Details 9] EAX|&= E=71.0 GPa, v=0.4, S=46.1 MPa o|c}. oJ7]A S=
Core SFuET eS| 9 A AR HdeolrH11].
1D Face . . Height Density AJHE WA ZEzy s ¥HER AEsta FHEE Zy
Designation 7 T
)l ko Zeaeh shF ;elo) Aol WAAE AT F o=3
S01 | [45/0]s | PN2-3.0-1/8 17.78 3 48.0 " sl AL (e WAl © e
S02 | [45/0)s | PN2-3.0-1/8 | 22.86 3 48.0 dlolsold geshe gAY (cocuring) FAoR Al
S03 | [45/0]s | PN2-3.0-1/8 | 27.94 3 480 th. MEHR FRE AZRE 3t AAFuo|S(curing cycle)
S04 |[45/0/45]s| PN2-3.0-1/8 17.78 3 48.0 2 Fig. 59} 2t} A AlHEAZ FAHL Fig. 60 AA
S05 | [45/0]s | PN2-3.0-1/8 17.78 3 48.0 3kAck AlHEe] AL tololRs 3 B9 AMEg &
2 15 mm EYEE ARESte] WRwiler Zhgsiela 7b
Aol AREE WA= SKAWAALY wa/olZ Al BF  FEH AHO & A= 144 mmolch E£¥ T AHO| X
(fabric)el WSN3Kolth A& & wa(ply)o] F7= 0210 o A sl 98 wwe Feh Aasiasd, A8
mmo|tt. ol PLASCOREANY] w2 3iofE AbE3HAL,  whA®ARe Fig. 7o) m9l uie} 2tk
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Potting Hole

Fig. 7 A typical Section of Insert Joint After Potting.

Table 3 Mechanical Properties of Nomex Core

Property Density kllgfjfgs k%%%a &glgml:’
compressive TYP 266 706 1562
strength (psi) MIN 259 597 | 1323
strength TYP 255 | 388 549
o (psi) MIN | 248 | 375 | 521
Direction | julus TYP 94 | 139 | 297
Plate (psi) MIN 9.1 133 | 27.8
Shear strength TYP 140 | 225 | 424
A (psi) MIN 135 | 216 | 409
Direction | julus TYP 76 | 95 | 216
(psi) MIN 5.3 8.6 20.4
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Fig. 8 Test Set-up.
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Fig. 9 A Typical Load-displacement Curve for a Specimen PO01-2.
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Fig. 10 Effects of Core Height on the Pull-out Failure Load.
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Fig. 12. A Typical Load-displacement Curve for a Specimen S02-1.
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