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▪ Introduction to Simulation and Virtual 
Development

▪ Drone System Overview 

▪ Introduction to FEM, Various Elements

▪ Workflow in Simulation

▪ Types of Structural Analysis

▪ Demonstration

➢ Static Structural Analysis of Hexacopter

➢ Modal Analysis of Hexacopter

▪ Best Practices for FEA

Agenda
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Ansys structural analysis software enables you to solve complex structural engineering problems and 
make better, faster design decisions. With the finite element analysis (FEA) solvers available in the 
suite, you can customize and automate solutions for your structural mechanics problems and 
parameterize them to analyze multiple design scenarios. 

Structures Product Collection

Mechanical LS-DYNA

Provides in-depth 
analysis of 

structural and 
coupled-field 
behaviors for 

broad structural 
analysis needs 

through a suite of 
finite element 
analysis (FEA) 

solutions.

Integrates into 
Ansys Mechanical 

for powerful 
explicit 

simulations. A 
large array of 

capabilities and 
material models 
enable complex 

models with 
great scalability.



System Overview

Embedded Software: 
Flight Controller

Antenna

GPS Module

BLDC Motors

PropellersBLDC Motor Controller

Payload: Camera 
Equipment

Curtesy: iStock Images

Battery



Engineering Challenges of Drones Design
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Based on geometrical representation

source: alien geometry

Element types
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Linear

Quadratic

Based on 
Element Order

https://worldbuilding.stackexchange.com/questions/67766/how-can-we-fill-up-a-4d-space-with-3d-matter


Geometry Preparation

Robust Meshing 

Simulation Setup

Result Comparison, 
Reporting 

Result Exploration

Simulation Execution 

Material Definition

1.

2.

3.

4.

5.

6.

7.

Logical analysis routine

One environment



Ansys Innovation Courses: Ansys Innovation Courses | Free, Online Physics Courses

https://courses.ansys.com/

Ansys help: Mechanical User's Guide (ansys.com)

https://ansyshelp.ansys.com/account/secured?returnurl=/Views/Secured/main_page.html?lang=en

https://ansyshelp.ansys.com/public/account/secured?returnurl=/Views/Secured/main_page.html

Ansys Knowledge Resource
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https://courses.ansys.com/
https://ansyshelp.ansys.com/account/secured?returnurl=/Views/Secured/corp/v221/en/wb_sim/ds_Home.html%23ds_Home
https://ansyshelp.ansys.com/public/account/secured?returnurl=/Views/Secured/main_page.html


Ansys Learning YouTube Page: (1046) Ansys Learning – YouTube

https://www.youtube.com/c/AnsysLearning
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Ansys Resource For Knowledge

https://www.youtube.com/c/AnsysLearning
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Ansys Innovation Courses (AIC)

230+ award-winning, free, online physics and engineering courses designed for educators, 
students and engineers to enhance simulation and physics learning.

Courses categories include: 

Start learning today at ansys.com/courses.

FLUIDS

STRUCTURES

ELECTRONICS

STEM

PHOTONICS

STUDENT TEAMS

MATERIALS

MISSIONS

https://courses.ansys.com/


Ansys Innovation Courses (AIC) – Student Team 

11

• ANSYS Innovation Courses are taught by 

industry experts who have extensive 

experience in engineering design, analysis, 

and optimization. 

• These instructors can provide valuable 

insights and guidance to students as they 

work on their competition projects.



Static Structural Analysis of Hexacopter

• Material: Aluminum

• Hexacopter mass = 2.55 Kg

• Payload mass = 12 Kg

• Contacts: Linear Contacts

• Mesh: Body Sizing – 4 mm

• Loads and Boundary Conditions

• Thrust force = 60 N each motor

• Payload force = 118 N

• Fixed support: Resting faces on ground

• Results and Discussion

• Stress, Strain and Deformation

Demonstration 
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Processing

Pre-Processing

Post-Processing



Modal Analysis of Hexacopter

• Material: Aluminum

• Hexacopter mass = 2.55 Kg

• Payload mass = 12 Kg

• Contacts: Linear Contacts

• Mesh: Body Sizing – 4 mm

• Loads and Boundary Conditions

• No structural Loads

• Fixed Support

• Results and Discussion

• Natural Frequency

• Mode Shapes

• Mode Participation Factor

Demonstration
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Post-Processing

Processing

Pre-Processing



• Mesh Convergence

• Mesh Quality

• Submodeling

• Types of Analysis

• Material modeling

• Contact Tool

• Averaged and Unaveraged Results

• Adaptive Convergence

• Parametric Study

Best Practices for FEA
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Ein Bild, das Schrift, Logo, Grafiken, weiß enthält.

Automatisch generierte Beschreibung

Ein Bild, das Screenshot, Schrift, 
Grafiken, Logo enthält.

Automatisch generierte 
Beschreibung

Ein Bild, das Kreis, Grafiken, 
Schwarzweiß, Design enthält.

Automatisch generierte 
Beschreibung

Ein Bild, das Symbol, Logo, 
Schrift, Grafiken enthält.

Automatisch generierte 
Beschreibung

CADFEM INDIA HYDERABAD
Fortune 9, Tower 2, Raj Bhavan Rd, 
Somajiguda, Hyderabad - 500082
cadfem.ai

BENGALURU | GURUGRAM | CHENNAI | PUNE | AHMEDABAD

LOCATIONS:

https://www.youtube.com/@CADFEMIndia
https://www.linkedin.com/company/cadfem-india/?originalSubdomain=in
https://www.instagram.com/cadfem.india/
https://www.facebook.com/cadfem.in/
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