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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 Jangm

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.

Dol

inz=ri

Fig. 2 Schematic of a Sandwich Insert Joint Cross-section.
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Fig. 5 Curing Cycle for Sandwich Construction.
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Fig. 4 Schematic of Shear Test
Table 1 Pull-out Specimen Details
Core _' N : .,
ID Face Height Density " Hole fabrication © Potting
Designation € 5 T
(mm) 1b/ft kg/m Fig. 6 Speci Preparation Proced
POI | [45/0]s | PN2-3.0-1/8 | 17.78 3 48.0
P02 | [45/0]s | PN2-3.0-1/8 | 22386 3 48.0 e e s ) _
P03 | [45/0}s | PN23.0-1/8 | 2794 3 480 Fojo] Weet kol WHE 3igch 43 A9 wole A
P04 | [45/0]s | PN2-5.0-1/8 17.78 5 80.1 1778, 22.86, 2794 mmojl, Wko| w2 Hold] EAA=
P0S | [45/0]s | PN2-8.0-1/8 | 17.78 8 128.1 Table 30} AABHEch Waiel 3ol Alolo] HAR= CytecAl
o] A= H2A| FM73E AMgaich AzlelA AF3E FM73
Table 2 Shear Specimen Details o] EAA= E=71.0 GPa, u=0.4, S=46.1 MPa o|t}. &7]A S&
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S03 | [45/0)s | PN2-3.0-18 | 27.94 3 480 th AS9x p2EY ARE Q% AjgHolZ (curing cycle)
S04 |[45/0/45]s{ PN2-3.0-1/8 17.78 3 48.0 o Fig. 59 Zth HEAHA ABAR FAL Fig. 6o AA
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Fig. 7 A ftypical Section of Insert Joint After Potting.

Table 3 Mechanical Properties of Nomex Core

. 480 | 80.1 | 128.1

Property Density | o | kg | kg/m’

compressive TYP 266 | 706 | 1562

strength (psi) MIN 259 597 | 1323

strength TYP 255 | 388 | 549

wpo (psi) MIN 248 375 521

Direction modqlus TYP 94 13.9 297

Plate (psi) MIN 91 | 133 | 278
h

Shear strength TYP 140 | 225 | 424

— (psi) MIN 135 | 216 | 409

Direction modulus TYP 76 95 | 216

(psi) MIN 53 8.6 | 204

JAMESL] RE Al 2024-T42 oh-tho|A(anodizing) EH
A# AL, NAS 18348 EEFA oA Albstct. A4
E AFo] ALF EEE M5 SCM 2| 2ER ZALYL

2 36~420ch. IME ERS 3 ARSRE H2HAI= Henkel
A1} Hysol EA93940)T, AA7Y= 46 MPa, AR7HA 4,237
MPa, Hth7+4(dry) 1,461 MPa, Ht7-4(wet) 1,027 MPa, ¢t
Z7}% 68.9 MPa o|c}.
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(a) Pull-out Test

(b) Shear Test

Fig. 8 Test Set-up.
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Fig. 9 A Typical Load-displacement Curve for a Specimen P01-2.
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