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Project Description:
This project explores the use of additive manufacturing to design and test lattice structures for lightweight applications in aerospace, automotive, and biomedical fields, where high strength-to-weight ratios are critical. Additive manufacturing enables the fabrication of complex geometries such as gyroid, honeycomb, and octet lattices that traditional methods cannot produce. The project aims to design and fabricate different lattice specimens, evaluate their mechanical behavior under compression, and analyze their stiffness, energy absorption, and failure modes. Finite Element Analysis (FEA) will be used alongside experiments to validate results. The ultimate goal is to compare lattice topologies and recommend the most efficient designs for lightweight engineering applications.
Work Description:
1. Literature Review
· Study common lattice structures (gyroid, honeycomb, octet, diamond).

· Identify industrial applications and key performance metrics.
2. Design of Specimens
· Use CAD software to design test specimens (e.g., 20×20×20 mm cubes with different lattice types).

· Control volume fraction so that all lattices use approximately the same material content.
3. Fabrication
· Print specimens using AM (polymer via FDM for feasibility, or metal via SLM if available).

· Ensure identical process parameters for consistency.
4. Mechanical Testing
· Perform compression tests using a universal testing machine (ASTM D695 or equivalent standard).

· Record stress–strain curves, ultimate strength, stiffness, and energy absorption.
5. Finite Element Analysis (FEA)
· Develop models of the lattice specimens.

· Simulate compression loading to predict stress distribution and failure modes.

· Compare simulation with experimental results.
6. Data Analysis
· Compare lattice topologies in terms of stiffness-to-weight ratio, energy absorption efficiency, and failure behavior.

· Identify the optimal lattice structure for lightweight applications.

Required Qualifications and Skills:

· Background in Mechanical Engineering, Materials Engineering, or a related discipline.

· Basic knowledge of Additive Manufacturing (3D printing) processes (FDM, SLM, or other).

· Familiarity with mechanics of materials (stress–strain, stiffness, strength, failure modes).
Related UN Sustainable Development Goals:
· SDG 9: Industry, Innovation and Infrastructure



