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1.Background & Contributions

Randomly oriented strands in Carbon fiber reinforced
thermoplastic sheet molding compound (CFRTP-SMC) material
induce in-plane isotropic mechanical properties as well as a multi-
scale structure and high heterogeneity[1][2] which makes
mechanical properties and progressive damage analysis of CFRTP-
SMC very challenging.

Silling [3] proposed a non-local theory of continuum mechanics
called the Peridynamic (PD) theory, This approach can avoid the
requirement of continuity of displacement for the derivatives of
displacement in discontinuous areas.
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⚫Micro-Scale
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• Fiber orientation tensor                                      Probability density function of FOD
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• Fiber orientation tensor
• Tape volume fraction
• Tape size
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• Tape volume fraction_local
• Fiber orientation tensor_local

5.Results & Discussions

4.Details about Numerical simulation & CUDA parallel scheme
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0 5*6

79.2% 30.3 208

35.8(0.11) 39.3(0.015) 304(0.19) 391(0.06)

91.7% 41.7 312

85.2% 35.2 307

87.1% 35.7 332

88.8% 36.1 360

1 5*18

81.7% 32.4 309

36.2(0.08) 42.4(0.08) 377(0.11) 528(0.08)

84.9% 39.1 382

88.2% 37.5 379

80.7% 34.6 402

89.3% 40.0 415

2 5*30

84.5% 39.6 405

41.6(0.05) 48.4(0.04) 418(0.05) 537(0.06)

90.2% 44.7 446

78.2% 39.5 421

86.2% 42.7 392

85.7% 41.3 428

Specimen
Size(mm) Fiber orientation tensor

90*15*0.2
0.5 0
0 0.5
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