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Summary 
The purpose of this report is to analyze two different case studies; first redesign the lower control arm of an automotive suspension to reduce weight while retaining comparable stiffness to a steel design. This study utilizes ANSYS for modeling, simulation, and optimization. Three models were evaluated: a 3D brick element model in steel, a shell element model in steel, and a composite model using epoxy carbon UD prepreg. The Tsai-Hill failure criterion was applied to ensure the composite material’s strength. Findings indicate that the composite model achieves significant weight reduction while maintaining stiffness, demonstrating that composite materials are a feasible substitute for steel in this application. The second case study is using both linear and nonlinear material assumptions for the given product; this work uses finite element analysis to examine the static behaviour of a hyperelastic rubber support. Linear models demonstrated proportional forcedisplacement behavior, but nonlinear models captured strain hardening and geometric factors. Significant force differences were shown by non-uniform loading, providing a realistic representation of actual situations. Limitations included idealized boundary conditions and removal of temperature impacts. The work emphasises how crucial nonlinear models are for simulating massive deformations and suggests that dynamic loading, temperature changes, and experimental validation be included in future studies to increase accuracy. 
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