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Abstract: Fiber reinforced resin matrix composites(FRP) have been widely used in aerospace and other advanced
structures. The study of low-speed impact damage of FRP is of important engineering application value. The
numerical simulation models of composite structural damage under low velocity impact are classified and evalua-
ted. The low-velocity impact model is composed of two kinds of sub-models: the impact process model and the
material damage evolution model. The key elements of each type of model and their processing methods are lis-
ted. The commonly used combinations are collected and reviewed, and six simulation models appeared constant-
ly in the literatures are listed. The numerical evaluation of two examples with the listed six models is comple-
ted. Results show that for orthogonal laminated plates, the damage shapes and areas given by the six models
can be predicted accurately, but for the angle-ply laminated plate, the delamination damage morphology achieved
by the model of Puck criterion, considering shear nonlinearity and based energy release rate is closer to the ex-
perimental results.
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Table 1 Classification of impact process models
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Table 2 Typical models of impact process
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Table 3 Elements and values of numerical model for damage evolution of materials
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Fig. 1 Three-coefficient shear nonlinear model
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Fig. 2 Sublayer stress state and fracture surface
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Fig.3 FRP damage evolution model
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Table 4 Typical models for damage evolution of materials
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Table 5 Assessment adoption model
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Table 6 Material properties of T300/976
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Fig. 5 Delamination damage results
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Fig. 6 Finite element model of case 1
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Table 7 Interlayer interface element parameters(case 1)
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Fig. 7 Simulation results of each model(case 1)
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Table 8 Layered damage characteristic size
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Table 9 Material properties of HS300/ET223
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Fig. 8 The test result(case 1)
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Fig. 9 Finite element model of case 2
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Table 10 Interlayer interface element parameters(case 2)
E I Bl ERE Bl
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Fig. 10 The test result(case 2)
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Table 11  Characteristic size
KB /mm & B /mm 1A/ mm? . o
JoRK - - - — - 5 E] / min
HAE w2/ % fE W2/ Y M W2/ %
iR | 54.5 +50.5 15.8 +6.0 786 +56.6 285
R [T 57.6 +59.1 14. 46 —2.9 875 +74.3 160
Rl 56.7 +56.6 15. 8 +6.0 958 +90.8 210
LAV 51 +40.8 16 +7.3 539 +7.4 884
[ EUAY 47.5 +31.2 15.7 +5.4 478 —4.7 824
FLB VT 52.8 +45.8 16. 96 +13.8 641 +27.7 820
N 36.2 — 14.9 — 502 —
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