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Temperature Dependence of Damage in CFRP Laminates
Subjected to Collision of Steel Ball
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In the present paper, temperature dependence of damage on CFRP laminates subjected to
collision of steel ball was considered from viewpoint of impact load and impulsive stress. The
histories of impact load and transverse stresses in a CFRP laminate are analyzed theoretically by
means of three-dimensional theory and Hertzian analysis of contact with anisotropic thermovis-
coelastic property. Impact damages were generated by collision of steel ball under various thermal
conditions. As a result, the maximum of transverse stresses subjected to collision of steel ball are
influenced by impact load and they suddenly decrease over the primary glass transition temperature.
When transverse stresses are compared with delaminations, large transverse shear stress occurs in
the direction where delamination progresses greatly. Therefore the direction to progress of a
delamination is explained by the.transverse shear stress distribution. And the transverse stresses and
delamination areas are small under high thermal environments.
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Fig. 1 Analysis Model of CFRP Laminate
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Fig 2 Two Bodies of Revolution for Hertzian Analysis of Contact
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Table 1 Coefficients of Thermal Expansion of CFRP
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Fig. 5 Distribution Histories of Transverse Stresses
on Interfaces of CFRP Laminate
(Impact Velocity: 100m/s, Fi=1 [kN])
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Fig. 6 Delaminations after Impact under Thermal Environment
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Fig. 7 Relations between Damage Area and Impact Energy
under Thermal Environment
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