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A Study on 4 Point Bending Strength of Carbon/epoxy Face Sheet and
Honeycomb Core Sandwich Composite Structure after
Open Hole Damage

Hyunbum Park’

ABSTRACT: In this study, it was performed damage assessment and repair of small scale aircraft adopted on
composite. This aircraft adopted the sandwich structure to skin of wing. This study aims to investigate the residual
strength of sandwich composites with nomex honeycomb core and carbon fiber face sheets after the open hole
damage by the experimental investigation. The 4-point bending tests were used to find the bending strength, and the
open hole was applied to introduce the simulated damage on the specimen. The bending strength test results after
open hole were compared with the results of no damaged specimen test. In addition, The damaged composite
structure was repaired using external patch repair method after removing damaged area. After that, this study presents
comparison results of the experimental investigation between the damaged and the repaired specimen. It was found
that the bending strength of repaired specimen was recovered up to 95% of undamaged specimen.
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Fig. 2. 4-point bending test of sandwich structure
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Fig. 3. 4-point bending test result of sandwich structure (No
damage)
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Fig. 4. 4-point bending test result of sandwich structure (Open
hole)
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Fig. 5. Finite element modeling of bending specimen

Table 1. Specification of specimen

S L d t b
420 mm 0.87 mm

59 mm 10.8 mm 38 mm

Table 2. Facing ultimate stress by specimen test

Case 3
514 MPa

Case 1
512 MPa

Case 2
509 MPa

Average

511 MPa

MSC Patran 2006 12 14-May-10 21:2764 3294001
Fringe: Default, Al ‘Static Subcase. Stress Tensor. . X Component. Layer 1 272400
2154002
1.58+00:
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4484001
-119+001
6874001
-1.26400:
-1.82+00:

239400

296400
-3.53+007]

-4.09+00:
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r g 5.23+00

Fig. 6. Stress analysis results of bending specimen
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Fig. 7. External patch repair of sandwich structure

Fig. 8. Removal of damaged area

Fig. 9. Insertion of honeycomb core plug in removed area

Fig. 10. Application of external patch
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