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ABSTRACT 

This project focuses on optimizing the structural design of aircraft wing spars using 
CATIA and ANSYS software, crucial for enhancing aircraft efficiency and reliability. 

Beginning with a thorough review of existing designs and analysis techniques, it employs 
CATIA for parametric modelling and design refinement. CATIA enables engineers to 

iteratively adjust wing spar geometry based on aerodynamic, structural, and weight 
considerations. 

ANSYS is then utilized for structural analysis and optimization, employing finite 

element modelling to predict behaviour under various thickness and materials are varied 

Optimization involves defining parameters to achieve performance goals such as weight 
reduction while maintaining integrity. The project integrates multidisciplinary factors like 
aerodynamics NANC 4421 and manufacturing constraints. This approach showcases a 

systematic method for aerospace structural optimization, applicable to advanced aircraft 

design. 
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