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The Patch Attachment Effect for Bending Behavior on the CF/Aramid
Composites with Seawater Aging and Hole Damage
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'Corresponding Author Abstract : Fiber-reinforced composite materials with carbon, glass, and aramid fibers
Oh Heon Kwon are widely applied to industrial field structures due to their excellent properties.
Tel : +82-51-629-6469 However, carbon fibers are vulnerable to external impacts, whereas aramid fibers
E-mail : kwon@pknu.ac.kr degrade when exposed to water. This study evaluated carbon/aramid fiber composites

degraded and damaged by high-temperature saline environments using acoustic
Received : April 14, 2023 emission (AE). The test specimen was molded using an autoclave and immersed in
Revised : May 16, 2023 seawater at 70 °C for 224 days. In order to imitate the damage, a 3-mm-diameter hole
Accepted : June 10, 2023 was drilled using a diamond drill. Additionally, the specimen with the perforation was

repaired by patch attachment processing. Three-point bending was used to conduct
the flexural experiment, and an AE sensor with a 150-kHz resonance frequency was
attached to evaluate the damage and the effect of patch attachment. AE accumulative
counts obtained at the maximum load were 69.2, 67.1, and 91.2 for a high-temperature
seawater deteriorated condition, a hole specimen, and a repaired patch specimen,
respectively. Furthermore, the maximum amplitude of AE was detected at low values of
28 dB, 31.3 dB, and 30.3 dB.
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Table 1. Specifications of the test specimen

Name Comments

SW Hot seawater absorption (70°C, 33 weeks)
SWH Seawater absorption after drill hole processing
SWR Repaired-patch for hole area

Table 2. The properties of fiber materials

Material Thread Weight Tensile Woven
(Product) (count/mm) strength type
p-Aramid Weft 3.6
(K300-1420) 55 200 (GPa) 252
Carbon fiber Warp @m) | 383 Twill
(T300B-3K) 55 (GPa)
Vinyl-ester 1.04 0.031
Epovia RE-1001 NA (@om’) | (GPa) = VA
CF Aramid
t:22 unit: mm
24(W)

| L=120 |
[ |

Fig. 1. Geometry of flexural specimen(seawater ageing).

Fig. 2. Photo of drill hole and repaired patch specimen,
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Fig. 3. A geometry of SWH specimen with AE sensor under
the flexural test.
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Fig. 4. A photo of an experimental apparatus,
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Fig. 5. Seawater absorption gains as a function of immersion
time in the seawater environment at 70C.
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Fig. 7. The flexural behavior of SW and SWR specimen,

23



Fig. 8. The flexural behavior of SWH specimen,
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Fig. 10, AE amplitude during flexural test,
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