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Optimum Conditions for Improvement of Mechanical and Interfacial
Properties of Thermal Treated Pine/CFRP Composites

Pyeong-Su Shin*, Jong-Hyun Kim*, Ha-Seung Park*, Yeong-Min Baek*,
Dong-Jun Kwon**, Joung-Man Park*"

ABSTRACT: The brittle nature in most FRP composites is accompanying other forms of energy absorption
mechanisms such as fibre-matrix interface debonding and ply delamination. It could play an important role on the
energy absorption capability of composite structures. To solve the brittle nature, the adhesion between pines and
composites was studied. Thermal treated pines were attached on carbon fiber reinforced polymer (CFRP) by epoxy
adhesives. To find the optimum condition of thermal treatment for pine, two different thermal treatments at 160 and
200°C were compared to the neat case. To evaluate mechanical and interfacial properties of pines and pine/CFRP
composites, tensile, lap shear and Izod test were carried out. The bonding force of pine grains was measured by tensile
test at transverse direction and the elastic wave from fracture of pines was analyzed. The mechanical, interfacial
properties and bonding force at 160°C treated pine were highest due to the reinforced effect of pine. However,
excessive thermal treatment resulted in the degradation of hemicellulose and leads to the deterioration in mechanical
and interfacial properties.
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Fig. 2. Density of pine after thermal treatment
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Table 1. Tensile AE data at transverse direction for different thermal treated pines

Tensile Strength | Tensile Modulus| Tensile Elongation [Average Amplitude| Signal Number | Acoustic Energy| Fractured
(MPa) (MPa) (%) (dB) (No.) (V2.ps) Surface
Neat 2.0 465 0.45 46 (5)V 20 76 (104)
160°C 1.4 325 0.44 45 (5) 17 79 (81)
200°C 12 292 0.42 53 (12) 7 581 (707)
YStandard Deviation (SD)
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