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EXPERIMENTAL STUDY OF CAUSTICS OF MODE-I DYNAMIC CRACK
RESPONSE IN ORTHOTROPIC COMPOSITES

"XU Wei' , XU Man-giong' , YAO Xue-feng' , LI Xuan? , JIANG Yuan-xing®

(1. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China; 2. 701 institute, Beijing 100076, China)

Abstract: High-speed Schardin photography and optical caustics method are introduced to study dynamic stress
singularities of mode-I crack tip in orthotropic composites under impact. A series of dynamic caustic patterns
stranding the crack tip of two kinds of laminated carbon fiber/epoxy resins composites under impact were re-
corded. Variations of the caustic shape diameter due to the local stress singularity at the crack tip were examined.
The characteristic size of caustics that is related to the mechanical parameter of local stress concentration was
measured. The impact behaviors of two kinds of composites were compared. These results can help to evaluate
strength and predict service life for composite structures.
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Fig.l The optical principle and the set up
of reflection caustics
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Table 1 Material constants

#ME  E/GPa E,/GPa  E;/GPa G1,/GPa Vip Vo
A 31.7 38.1 8.0 28.1 045 037
B 34.8 314 8.0 27.5 038 042
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Fig.2 An orthotropic composite sample with reflective film
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Fig.3 Loading configuration
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Fig.4 Recorded caustics of mode-I dynamic crack
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Fig.5 Simulated caustics
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Table 2 Comparison of impact behaviors of two kinds of

composites
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Fig.6 Comparison of impact behaviors of two kinds of com-

posites
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