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Overview

e Introduction / Objectives

e \/ariable / Parameter Definitions

e Case 1: Single Bullet Hole

e Case 2: Two Bullet Holes

e Case 3: Single Bullet Hole Near \Window

e Case 4: Two Bullet Holes Near Window:

e Case 5: llwo Holes Approaching Each Other
e Exira: Fracture due to Crack-Propagation




Intreduction/ Objectives

e Intreduction; e Objectives

e How we came about e Go through various case
deing| this, project examples

e \Why this analysis Is e Use ABAQUS CAE to
Impoertant model and view: stress;

o How is this applicable analyze more complex
to real-life engineering scenarios
e Compare results with
theoretical calculations




\/ariable / Parameter Definitions

e Material Constants: e Physical Dimensions

Aluminum 7079-1T6 e Dimension of Fuselage:

e Young's Modulus: Radius = 5'm
E =71.7 GPa Thickness = 0.2 m

e Poisson’s Ratio: e Dimension ofi Bullet FHole
\/ = 0.33 Diameter = 1

e Density: 2740 kg/m*3 e Dimension o Window.
' 20/x 10

e General Assumptions and Simple Calculations:
Uniaxial Load in Compression: 0.19 MPa




Case 1: Single Bullet Hole
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Case 1: ABAQUS CAE Analysis
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Case 2: Two Bullet Holes
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Case 2: ABAQUS CAE Analysis
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Case 3: Single Bullet: Hole
Near Window
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Case 3: ABAQUS CAE
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Case 4: Two Bullet IHoles Near
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Case 4: ABAQUS CAE Analysis
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Case 5: lwo Holes Approaching
Each Other




Case 5 ABAQUS CAE Analysis
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Case 5: ABAQUS CAE Analysis
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Case 5 ABAQUS CAE Analysis
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Case 5: ABAQUS CAE Analysis

+tt
FRRN
JIg [ ]
Min,
=)=
i
++
Q0

N~ OWOWWD0D
I 00 s LI 00
OOOMO0M0M00M0

~J
[
11
+
o

L ++4+
FONNWWOHO
FOROONOYR

tttdbbtt
Q00000000
s s s L0l s tntnnintn

ODE: Job-1.odb ABAQUS /STANDAPD Version 6. 5-1 Jan 10 Z22:25:51 Eastern Standard Time 2003

Stép: Step-1

Increment 1l: Step Time = 1.000

Primary Var: 5, 322

Deformed Var: U Deformation Scale Factor: +3.463e+04

o S22




Case 5: ABAQUS CAE Analysis
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Case 5: ABAQUS CAE Analysis
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Case 5: ABAQUS CAE Analysis
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Orthotropic Stress Equations
(Ellipse)

Stress-Strain Relations: Differential Equation 1:

Differential Equation Simplified:

Compatibility Equation:

Airy Stress Function:




Orthotropic Stress Equations
(Ellipse)

Solve for Roots of Equation: Specific Solution Form:

Biharmonic Equation Form:

General Solution Form:




Orthotropic Stress Equations

. ” ipse)
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Use Boundary Conditions to
solve for constants of integration

:‘ M I Y M A A o e and unknown variables...




Orthotropic Stress Equations
(Ellipse)

To obtain the stress equations for a circle,

set a=b in the stress equations for an ellipse.




Isotropic Stress Equations (Ellipse)

For an isotropic material:

Therefore, specific solution (from previous) becomes:




Isotropic Stress Equations (Ellipse)




Isotropic Stress Equations (Ellipse)

For simplification, set a=b to obtain stress equations for a circle:

In Polar Coordinates:
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e Fast Fracture of aircraft fuselage due to Crack Propagation

Eracture due
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Condition for Fast Fracture
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