ACHA7030 – Structural Component Analysis Assessment Task 25/26
Title: Fatigue Analysis of a Connecting Rod Using ANSYS Mechanical

Overview:
In this assessment, students will perform a structural fatigue analysis of a connecting rod from an internal combustion engine using ANSYS Mechanical. CAD geometries of engine components will be provided, along with cylinder pressure data and engine geometry values. The task focuses on evaluating the fatigue life of the connecting rod under realistic operating conditions.
Expectations:
· Apply finite element analysis techniques to complex mechanical components.
· Evaluate fatigue life using computational tools and analytical methods.
· Critically assess boundary conditions and loading scenarios in structural simulations.
· Communicate engineering analysis effectively through technical reporting.

Task Description:
You are required to:
1. Import and Prepare Geometry:
· Use the provided CAD model of the connecting rod.
· Clean and simplify the geometry if necessary for meshing and analysis.
2. Apply Boundary Conditions:
· Use the supplied cylinder pressure data to define mechanical loading conditions.
· Apply thermal boundary conditions based on researched temperature profiles.
· Import kinematics induced loadings if applicable. 
3. Conduct Fatigue Analysis:
· Perform a fatigue life analysis using ANSYS Mechanical.
· Select appropriate material properties (based on research to determine suitable materials for this type of component) and fatigue models.
· Define suitable load cases and cycles based on engine operation.
4. Compare Safety Factors:
· Extract stress data from FEA results.
· Calculate analytical fatigue safety factors using classical methods for selected areas of the connecting rod.
· Compare these with the ANSYS-generated safety factors and discuss discrepancies.
5. Report Findings:
· Submit a concise technical report (max 10 pages) including: 
· Methodology and workflow.
· Justification of boundary conditions and load cases.
· Fatigue life results and safety factor comparison.
· Discussion on accuracy, assumptions, and limitations.
Additional Notes:
· You will be provided a template document to use to produce your report. 
· You may use supplementary literature to justify your assumptions.
· Ensure all figures and tables in the report are clearly labelled.
· Late submissions will follow the university’s standard penalty policy.

