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QSI test analysis of CFRTP laminate
by quasi three-dimensional XFEM using hexahedral elements
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Recently, Carbon Fiber Reinforced Thermoplastics (CFRTP) have been studied as an alternative to CFRP
due to its high fracture toughness, short manufacturing time, and recyclability. In this study, a quasi-static
indentation (QSI) test analysis of CFRTP laminate were performed by quasi three-dimensional XFEM
using hexahedron elements. In XFEM, cracks can be modeled independently of finite elements through
approximation functions. In the numerical models, interface elements considering cohesive zone model
(CzZM) are introduced to model delamination. The results including relation between load point
displacement and applied load, and total delamination area obtained by analysis are shown and compared

with the results of a CFRP laminate.
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Fig.1 QSI test. Fig.2 Modeling matrix crack.
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Table.1 Material properties of CFRTP and CFRP [2 - 4].

Laminate (CFRTP/CFRP) |Cohesive zone (CFRTP/CFRP)

E; [GPa] |127.0/153.0 | G;.[N/mm] 1.50/0.54

E; [GPa] 8.36/8.0 |Gy, [N/mm]| 2.35/1.64

G, [GPa] | 4.46/4.03 | g, [MPa] | 77.8/47

Grr [GPa] 2.98/2.75 | oyma [MPa] | 100.4/100
vir 0.32/0.34 k [N/mm?] 1.0x10°
Vrr 0.40/0.45 a 1

Load [kN]

Displacement [mm]

Fig.3 The relationship between displacement and load.
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Fig.4 The relationship between displacement and work of
intender in numerical simulation.
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(a) CFRTP laminate (b) CFRP laminate
Fig.5 Damage distribution.
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