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Research on Impact Resistance of Hybrid Composite Laminates
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Abstract In order to investigate the structural safety of composite laminates due to impact loads in practical
applications, the influence of the impactor shape on the damage mechanism of composite laminate was analyzed
simultaneously by experiment and simulation. Subsequently, the variation pattern of the load—bearing capacity and
energy absorption of the laminate was further revealed considering different impact energy. The results show that
under same impact energy, the damage range and bearing capacity of laminates present incremental change when
impacted by conical, hemispherical and flat impactors. The critical penetration energy of laminates increases along

using conical, hemispherical and flat impactors. The impactor shape and the impact energy have a greater influence

on the energy absorption capacity of laminates.
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Fig. 1 Laminate specimen and schematic
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Tab.1 Research program

i g TPOIDE W MR SESEE A AIE % b
- /mm  JEAR 1] /mm /m-s™t B H
IE15-16C 15 49 0.985 \/
[E20-16C 20 69 1.137 \/
21 16 C
[E25-16C 25 82 1.270 \/ \/
1E35-16C 35 115 1.503 \/ \/
IE15-16H 15 49 0.985 \/
1E20-16H 20 69 1.137 \/
212 16 H
IE25-16H 25 82 1.270 \/ \/
IE35-16H 35 115 1.503 \/ \/
IE15-16F 15 49 0.985 \/
1E20-16F 20 69 1.137 \/
IE25-16F 25 82 1.270 \/ \/
03 IE35-16F 16 F 35 115 1.503 \/
IE45-16F 45 148 1.704
IE55-16F 55 181 1.884
IE65-16F 65 214 2.048 \/ \/
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Fig. 3 Schematic of the impact numerical model
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Tab.2 Mechanical properties of the laminate

ik T300/HE R i YOELT L
:dics p=1570 kg/m* p= 1756 kg/m’
E, =63 GPa E, = 1473 GPa
E,, =63 GPa E,,= 1473 GPa
E, =8 GPa E,, =687 GPa
PSR Hy, = 0.06 wy,=0.12
G,, = 4100 MPa G,, = 2800 MPa
G,; = 3800 MPa G, = 1430 MPa
G,, = 3800 MPa G,, = 1430 MPa
X, =499 MPa X, = 442 MPa
X, =352 MPa X, =337 MPa
Y, =499 MPa Y, =442 MPa
Y, =352 MPa Y, =337 MPa
SREE(E Z,=64 MPa Z,=15MPa
Z, = 160 MPa Z, =210 MPa
S,, =88 MPa S,, =52 MPa
S,, =52 MPa S,, =45 MPa
S,,=52 MPa S,; = 45 MPa
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Tab.3 Experimental failure modes of laminate under different impactors
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Tab.4 Numerical failure modes of laminate under different impactors
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Fig. 4 Comparison of load—time curves under

different impactors
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Fig.5 Bearing force of laminate under different impact energies
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Fig. 6 Maximum bearing force of laminate under

different impactors
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Fig. 7  Energy absorption of laminate under

different impact energies
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different impactors
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