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Effect of joining methods on the failure of aluminum honeycomb

sandwich joints under shear loading
Yong-Bin Park*, Jin-Hwe Kweon*, Jin-Ho Choi*** and Hyun-Il Cho****

ABSTRACT

An experimental study on the failure of aluminum sandwich joints under shear
loading was conducted. A total of 60 specimens including three different insert types
and two different potting types were fabricated and tested. The test results showed
that the through-clearance type of joint fails at the highest load among insert type
joints. The failure load of the potted joints with the dimple washer increased by 10%
compared to the simple potted joints. As expected, the shear failure load became
higher in accordance with the face thickness increase. It was also found that the
upper face in contact with the loading tool is more dominant over the failure load.
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Table 1. Specimen details
. Insert Face sheet Core
Specimen Outside Dia. Height Thick. . Height Compound
b Type (mm) (mm) Type (mm) Type Detail (mm) Type
BI1 NAS 1832C3-3 14.22 9.53 0.305
BI2 NAS 1832C3-3 14.22 953 0.406
BI3 NAS 1834A3-524 14.22 13.31 0.305
Bi4 | NAS 1834A3-532 14.22 1351 0.406 Ma%gggond
BI5 NAS 1836C3-15P 11.46 11.81 Al2024-T3 0.305 AMS4348 | 3.1-1/8- 12.7
BI6 NAS 1836C3-15P 11.46 11.81 0.406 07N5052
BI7 NAS 1836C3-15P 11.46 11.81 0.406/0.305
BP1 N/A (Potting) N/A N/A 0.305 Magnobond
BP2 N/A (Potting) N/A N/A 0.406
- 92-1A/B
BP3 N/A_(Potting) N/A N/A 0.305
Table 2. Material properties
Face Sheet Core
Property Value Property Value
Elastic modulus, E (GPa) 704 | Mlatwise Compressive Strength 148
(MPa)
Compressive Elastic modulus, E. (GPa) 73.8 Strength
Shear modulus, G (GPa) 276 (MPa) 1.07
Tensile ultimate strength, Fy L
) 448 =
(B-basis, MPa) Direction | Modulus
Shear strength, Fs, (MPa) 214
(B-basis, MPa) 276
Bearing strength, Forn 903 Plate
(e/D=2.0, B-basis, MPa) Shear Strength
Tensile yield strength, Fy 331 (MPa) 0.621
(B-basis, MPa) "W
Shear strength, Fqy 276 Direction
(B-basis, MPa) Modulus 110
Bearing strength, Fon 731 (MPa)
(e/D=1.5, B-basis, MPa)

Insert Type |

Potting Type

Fig. 1. Al sandwich joint specimens (top-view)
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Table 3. Failure loads TSIy p——
(through clearance) RHESARS

D Filure Load D Filure Load i

(kN) (kN)
Bl1 6.97 BI6 7.48
BI2 7.29 BI7 7.15
BI3 8.52 BP1 7.78
Bl4 9.43 BP2 8.81
BI5 6.21 BP3 8.59

The Effect of Joint Type
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Fig. 6. Effect of joint type on failure load
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The Effect of Face Thickness
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Fig. 9. Effect of face thickness on failure
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Table 4. Comparison between test results
and approximated shear allowables

Speoimen Psa(l) Psa(1) Psa(H/Psa(t)
ID (kN) (kN) %100 (%)
BI1 6.97 1.31 18.8
BI2 7.29 1.75 24.0
BI3 8.52 1.31 15.4
Bl4 9.43 1.75 18.6
BI5 6.21 1.31 21.1
BI6 7.48 1.75 23.4
BI7 7.15 1.75 24.5
BP1 7.78 1.31 16.8
BP2 8.81 1.75 19.9
BP3 8.59 1.31 15.3
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