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Estimation Method for Damage Area After Low-Velocity Impact of
Composite Material Based on Neural Network

SHENG Mingjian, CHEN Puhui
(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The damage area is one of the main characterization parameters of the extent of the damage in
the composite laminates after the low-velocity impact. Based on the BP artificial neural network of three-
layer topological structure, this paper establishes a rapid estimation model of damage area with the im-
pact energy and the depth of indentation as input parameters. After training the BP neural network
model with the test sample data, other sample data are simulated and verified. Through the comparative
analysis, it is considered that the damage area estimation model has sufficient generalization ability of
experimental data, and its estimation accuracy and efficiency can fulfill the requirements. It provides a
new and effective method for estimating the damage area of composite laminates after low-velocity impact.
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Tab.2 Measurements of dent depth and damage area of specimen after low-velocity impact experiment
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X,/] X,/mm Y/em?| X, /] X,/mm Y/em?| X,/] X,/mm Y/em?| X,/] X,/mm Y/cm?| X,/] X,/mm Y/cm?®
15.00 0.15 3.12|(15.00 0.15 2.88[30.00 0.36  8.29 |40.00 0.60 11.60(40.00 0.61 11.00
15.00 0.13  2.77|15.00 0.13  2.8230.00 0.36  8.29 |40.00 0.57 11.60(50.00 0.89 15.20
15.00 0.14 3.06 |[15.00 0.15 3.17][30.00 0.36  8.70 (|40.00 0.58 12.10(50.00 0.86 14.40
15.00 0.14  2.96 |15.00 0.13  2.5330.00 0.36 7.62 |(40.00 0.56 12.00[50.00 0.99 14.90
15.00 0.17 3.18][30.00 0.36  8.35(30.00 0.38 9.24 |(40.00 0.61 10.50(50.00 0.86 14.80
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15.00 0.15 2.88[30.00 0.36 7.781(40.00 0.64 11.30(40.00 0.64 11.40(60.00 1.30 17.80
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Tab.3 Estimation of damage area after low-velocity impact

experiment
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