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Fig.3 Dimension of reinforced composite plates(unit: mm)
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Table 1 Configuration of scan path
I X Ja HE KR
1 1-2,1-5,1-6,2-5,2-6,5-6,
2 2-3,2-6,2-7,3-6,3-7,6-7
3 3-4,3-7,3-8,4-7,4-8,7-8
4 5-6,5-9,5-10,6-9,6-10,9-10
5 6-7,6-10,6-11,7-10,7-11,10-11
6 7-8,7-11,7-12,8-11,8-12, 11-12
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Fig.5 Device of impact test
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Fig.8 Damage location results of impact point 1(e=15.9531mm)
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Fig.11 Damage location results of impact point 4(e=14.9164mm)
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Fig.12 Damage location results of impact point 5(e=14.8492mm)
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Table 2 Impact damage result table
il i aand) SR mm? SENLIE/mm
1 247 189 159
2 25.6 178 17.7
3 247 135 123
4 24.1 196 14.9
5 23.9 243 14.8
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Research on Location and Monitoring of Impact Damage in Composite

Materials Based on Piezoelectric Sensors

Wang Xiaguang, Yang Yu, Liu Guogiang, Wang Li, Ren Yipeng, Li Wei

National Key Laboratory of Strength and Structure Integrity , Aircraft Strength Research Institute of China, Xi’an
710065, China

Abstract: Impact damage affects the structural safety of composite materials, therefore conducting research on
impact damage localization and monitoring based on composite materials is of great significance. This paper applies
piezoelectric sensor technology for composite material damage monitoring. Using the energy damage index algorithm
based on signal envelope combined with damage probability imaging for damage localization technology, research on
damage localization in composite reinforced plate impact tests is carried out. The research results indicate that the
energy damage index combined with damage probability imaging method has a positioning error of less than 20mm
for the impact position of composite reinforced plates, which meets practical engineering requirements.

Key Words: piezoelectric sensor; composite materials; impact positioning; damage probability imaging; structure
health monitoring
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