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An Ordinary State-based Peridynamic Model for Progressive Damage Analysis of S

Carbon Fiber Reinforced Thermoplastics Material Based on GPU Parallel Scheme
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1.Background & Contributions ( ,
N
Randomly oriented strands in Carbon fiber reinforced Two-scale SMC model PD model for SMC
thermoplastic sheet molding compound (CFRTP-SMC) material F lu ctio
induce in-plane isotropic mechanical properties as well as a multi- /71 SMIC £ ;L":; o
scale s.tructure a.nd high hete.rogeneity[ll[zl wh.ich makes reconstruc A T Strength
mechanical properties and progressive damage analysis of CFRTP- ~_ " __~ Y Stff
: (k1) YT Interlayer
SMC very chaIIenglng. Orientation tensor Interlayer shear ‘T ;{ — A normalgond ITTNessS
bod || {/ | Matrixbond =,
Silling 131 proposed a non-local theory of continuum mechanics //""~ N

called the Peridynamic (PD) theory, This approach can avoid the
requirement of continuity of displacement for the derivatives of
displacement in discontinuous areas.

2.Details about Two-scale SMC model & SMC model reconstruction
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®SMC reconstruction
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4.Detalls about Numerical simulation & CUDA parallel scheme
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*  Tape generation
*  PD parametars calculation - PD force densities . . L -
s fom —|  Apply displacement ealeulation & imtesrati —  Adaptrve dymanuc relaxation . |
+  Surface affect comection Point 2 Point 3

Stress-Stram curve
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Damage plot
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[7] [7]
(PD)Tensile (EXP)Tensile | (PD)Strength | (EXP)Strenth

siz-crea(:)nem) fraction mo-l:t:]I?(II(:Pa) mcf:Iruel?(?\'ch}Ila) moduli(GPa) | moduli(GPa) | moduli(MPa) | moduli(MPa)

(%) Avg & CV Avg & CV Avg & CV Avg & CV
79.2% 30.3 208
91.7% 41.7 312

0 5*%6 85.2% 35.2 307 35.8(0.11) 39.3(0.015) 304(0.19) 391(0.06)
87.1% 35.7 332
88.8% 36.1 360
81.7% 32.4 309
84.9% 39.1 382

1 5*%18 88.2% 37.5 379 36.2(0.08) 42.4(0.08) 377(0.11) 528(0.08)
80.7% 34.6 402
89.3% 40.0 415
84.5% 39.6 405
90.2% 44.7 446

2 5*30 78.2% 39.5 421 41.6(0.05) 48.4(0.04) 418(0.05) 537(0.06)
86.2% 42.7 392
85.7% 41.3 428
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