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Experiment and Analysis on Impact of Tapered Double Cantilever

Beam with Aluminum Alloy
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ABSTRACT: This study is investigated by experiments and analyses at rates of 2.5m/s, 7.5m/s and 12.5m/s on the
impact of tapered double cantilever beam specimens with aluminium alloy. It aims to examine the mechanical
property of aluminum alloy by evaluating energy release rate and equivalent stress happened at the bonded part of
specimen. Because bonding force remains after the separation of specimen, the energy release rate at the bonded part
becomes highest. As crack propagates and the high stress happens at the end of the bonded part, the maximum
equivalent stress becomes higher at the last stage, regardless of impact rate. These results of experiments and analyses
are the data necessary to develop the safe design of composite material to prevent crack propagation due to impact.
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Fig. 1. Dimension of specimen
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Fig. 4. Mesh of specimen

Table 1. Property of material

Density (kg/m?) 2720
Young’s Modulus 72.4 GPa
Poisson’s Modulus 0.33
Ultimate Tensile Strength 485 MPa
Yield Tensile Strength 415 MPa
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Fig. 5. Nodal force at crack tip
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Fig. 6. Load according to displacement with experiment and
simulation in case of 2.5 m/s rate
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Fig. 7. Energy release rate according to crack length with experi-
ment and simulation in case of 2.5 m/s rate
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Fig. 8. Contour of equivalent stress at impact analysis
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Fig. 9. Force according to displacement with experiment and
simulation in case of 2.5 m/s, 7.5 m/s and 12.5 m/s rates
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Fig. 10. Energy release rate according to crack length with
experiment and simulation in case of 2.5 m/s, 7.5 m/s
and 12.5 m/s rates
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Fig. 11. Graph of equivalent stress due to time at impact analy-
sis in case of 2.5 m/s, 7.5 m/s and 12.5 m/s rates
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