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Characteristic Analysis of Falling Weight Impact Response in CF/Epoxy Composite Plates
Using Frequency Responses

Kwang-Hee Im™, No-Sick Park”", Young-Nam Kim”, Sun-Kyu Kim'" and In-Young Yangm*

ABSTRACT

We have implemented a system of falling weight impact tester in order to evaluate the impact energy
absorbing characteristics and impact strength of CFRP laminate plates. The absorbed energy of T-300
orthotropic composites is higher than that of quasi-isotropic specimen over impact energy 7J, but in case of
using T700 fiber, much difference does not show. Also, absorbed energy of T-300 orthotropic composites,
which are composed of the same stacking number and orientation became more than that of T700 fiber
specimen; however there was no big difference in case of quasi-isotropic specimens. Delamination area of
impacted specimens was measured with ultrasonic C-scanner to find correlation between impact energy and
delamination area. Delamination area and frequency responses were evaluated between impacted and unimpacted
specimzns. There is a strong correlation between frequency responses and impact-induced delamination. The
presence and scale of damages have been investigated based on the variations of frequency responses.
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Fig. 1 Schematic diagram of falling weight tester.
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Fig. 2 Details of the drop-weights.
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Fig. 3 Relation between displacement and load.
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(a) Delamination from the 1st interface

C-scan images

(b) Delamination from the 2nd interface

Fig. 5 Inspection method of composite laminated damages using
ultrasonic C-scanner.
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Fig. 6 Position of strain gage on the specimen.
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Fig. 7 Load variation in time (Specimen A, Drop weight I, Release
height Scm).
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Fig. 8 Frequency response function (Specimen A, Drop weight I,
Release height Scm).
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Fig. 9 Relation between absorbed energy and impact energy(C, D).
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Fig. 10 Relation between absorbed energy and impact energy(A, B).
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Fig. 11 Relation between absorbed energy and impact energy(C,A).
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Fig. 12 Relation between absorbed energy and impact energy(D, B).
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Fig. 13 Position of strain gages on the specimen.
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Fig. 20 Observation of delamination area (Test 2D).

Table 1 Resluts of the tests (Specimen A, Drop weight I)

Test || Release height F_max € max (X107)

No. fm] IN] Gage 1 Gage 2 | Gage 3
1 0.02 569.2 0.549 0.250 -0.054
2 0.02 558.5 0.539 0.238 -0.064
3 0.02 549.5 0.290 0.232 -0.063
4 1.5 29242 1.167 0.909 -0.183
5 0.02 522.7 0.479 0.218 -0.063
6 0.02 492.6 0.407 0.218 -0.065
7 0.02 431.0 0.276 0.174 -0.056
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