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CAl test analysis of CFRTP laminate by XFEM using continuum shell elements
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This study applies an extended finite element method (XFEM) using continuum-based shell elements to
CAl (Compression After Impact) test analyses of CFRTP (Carbon Fiber Reinforced Thermo Plastics)
laminate. An eight-node quadrilateral interface element and an eight-node hexahedral continuum shell
element enriched with only the Heaviside function are used to model delamination and matrix cracks,
respectively. In addition, the zig-zag cohesive zone model is employed for delamination, and matrix cracks
are used to perform the implicit analysis successfully. The numerical results are compared with the

experiment for validation and discussed
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Fig.1 LVI/QSI and CAI tests.

Table 1. Material properties of T700G/LM-PAEK.

Elastic modulus Cohesive zone model Strength
E, [GPa] Gy [N/mm] 15 Longitudial [MPa]
tenstion 1275 Gy [N/mm] 235 tenstion 3106.7
compression 102.1 compresstion 928.2
Oax [MPa] 77.8
E; [GPa] Transverse [MPa]
tenstion 8.4 Oumax [MPa] | 100.4 tenstion 77.8
compression 7.6 k [N/mm?] 1.0x10° compresstion 175.5
G, [GPa] 45 a 1.0
Gyr [GPa] 3.0
Vir 0.32
VT 0.4
Support considering contact
Y
; Matrix cracks
z X

Fig.2 FE model with matrix cracks for QSI test analysis.
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Fig.3 FE model with matrix cracks for CAl test analysis.
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Fig.4 Results of

QSI test analysis.
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Fig.5 Results of CAI test analyses.
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Fig.6 Distribution of damage parameter (ds)
obtained by CAI test analysis using CDM.

© —MHHEABAGEIZS

BIOEMEEIFHEES
400 16
—Experiment
1 14
—w/o CDM 280

ggoo | | —Damage Volume Rate | Jeror ] 12 g
= 281 0 9
2 0.36%| 10 ¥
o @
© 200 18 E
3 S
¢ 16 &
£ §
S 100 | 14 &

12

0 0

0.0 0.2 0.4 0.6 0.8 1.0
Compressive strain [%]
Fig.7  Evaluation of CAI strength by SVR method.
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