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Temperature Field and Internal Stress Change of CFRP Laminates under. Electro-Thermal Action
Lu Pengcheng, Chen Dong
(Tianjin Key Laboratory for Civil Aircraft Airworthinessand Maintenance,
School of Science, Civil Aviation University of China, Tianjin 300300, China)

Abstract : Carbon fiber reinforced polymer (CFRP) composite structures for aircraft will be subjected to complex
environmental effects during their service. The electro-thermal effect caused by low-intensity current is unique to the structure of
CFRP composites and has not attracted enough attention. In view of this phenomenon, the structure of CFRP composite laminates
used in civil aircraft was studied, the temperature field distribution and thermal stress change of CFRP composite laminates under
different DC current intensities were systematically studied and analyzed by using the test method and finite element analysis
software ANSYS. The surface temperature of the laminate with different layer structure under different DC current intensity was
measured by means of composite electro-thermal test platform. The results show that the Joule heat induced by current causes the
temperature of CFRP composite laminates to rise rapidly, as the current intensity increases, the temperature increases. At the same
time, ANSY'S finite element software was used to simulate the electro-thermal temperature field, and the electro-thermal temperature
results are in good agreement with the experimental results. When the electro-thermal action reaches the steady temperature, the
gradient temperature exists in the CFRP composite laminate. The coating direction of CFRP composite has obvious influence on the
size and distribution of electro-thermal temperature field, and there is a good linear relationship between the internal stress value and
current intensity of CFRP composite laminate subjected to electro-thermal action.

Keyword : carbon fiber reinforced polymer ; electro-thermal action ; numerical simulation ; temperature field ; thermal stress
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