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1. For the alloy steel cantilever with boundary conditions shown, perform the frequency response
analysis and answer the following questions. Use 1-D beam element. (30 pts)
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Problem Loa(_il.ng Amplitude | Direction Frequency | Resonance Discussion
condition range bands
() Case 1 IN Yaxis | 0~3.000 Hz Explain why
different
) resonance bands
(b) Case 2 IN Z-axis 0 ~3,000 Hz are appeared.

2. The following figure shows the crush can under the enforced displacement d. Cross-section of the
crush can is a 10 mm perfect square and its length is 30 mm. Obtain the deformed shape of crush can
when the enforced displacement is 15 mm. Use the following material properties and 2-D shell element

(length: 2 mm). Friction coefficient for surface-to-surface contact is 0.2. (35 pts)
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Material type Elasticity Poisson’s ratio Density Yield strength
Elastic-Perfectly Plastic 210 GPa 0.33 7860 kg/m? 206 MPa
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3. The following figure shows the design domain and the loading conditions for the structural design.
Obtain a conceptual design using topology optimization method. The optimization problem is formulated

to minimize the mean compliance with 0.4 volume fraction. Use 2-D shell elements (length: 5 mm).
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Explain why the topology results of two loading cases are different. (35 pts)
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