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= What is FEA?
Take a complex problem and split it very small pieces which can be

approximated and solved to get a solution

m  What is the theory behind it?
Implicit - Non-linear equations e M€ e oo 2
solved by iteration constant g
Explicit - Assume acceleration is ®
constant over each timestep Update Forces Lots of Matrix
A/gebra/ Velocities

= What are the basic principles?
FEA made SIMPLE cresses

Displacements/
Strains

Material
Model

Integrate
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FEA made SIMPLE

Splitting a complex problem into small ELEMENTS
Interpret the geometry

Material Information

Physical Property

Loading

Evaluation of results
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Splitting a complex problem into small ELEMENTS

mrC < 5

Y If At is small
Velocity [ [ _— enough then
the assumption
of constant
acceleration
over that time

is valid.
X Time
Also the geometry of a complex object can be represented by small

ELEMENTS... 2D Shell

1D Beam / / 13D Solid ]
* Define thickness

_ _ * Most commonly used for - All properties defined by

* Define cross section automotive components

geometry of element
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Splitting a complex problem into small ELEMENTS
Interpret the geometry
Material Information
Physical property
Loading

Evaluation of results

m  Does the geometry affect the structural
performance of the component in the
analysis?

= How should it be modeled?

Ejector bosses not modeled

=
N -y _ CAEMesh

Kelvin.lake@sm.uwtsd.ac.uk
Room 104c 5



mailto:kelvin.lake@sihe.ac.uk
mailto:Kelvin.lake@sm.uwtsd.ac.uk

MY ¥ Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David F EA m ad e SI M PLE

Splitting a complex problem into small ELEMENTS
Interpret the geometry

Material Information

Physical property

35
LN

Loading
Evaluation of results
LINEAR (Statics and NVH) NON-LINEAR (CRASH)
A A
(Stress) O (o)
Yield Stress +— Yield Stress +—
= Material assumed to be infinitely elastic g (szaim) €
= Generally Define.. .
Young’s Modulus = . = Non-linear properties of material
Poisson’s Ratio = _.Latral-Strain are also defined

Direct - Strain

Density
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Splitting a complex problem

Interpret the geometry
Material Information
Physical property
Loading
Evaluation of results

m  Linear: Statics o

How stiff is a
component?

Will it yield?
Stress Distribution

in Components for
Static Load Cases

Yield Stress

m Linear: Noise Vibration
and Harshness (NVH)

Frequencies of
natural modes?

Visualise mode

into small ELEMENTS

shapes

Determine areas of
structure that are

strained if mode is §
excited

= Quick and ‘Cheap’

C Non-

= Slow and Expensive

FEA made SIMPLE

0)

Yield Stress

Linear: Crash

Plastic Stresses and
strains at any point
during an impact
event

Takes account of
material yield and
failure

Takes account of
surfaces coming
into contact during
the impact event
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Splitting a complex problem into small ELEMENTS F | — BD® —bd?®
Interpret the geometry B —150mm BT
Material Information

»
»

A

. / A
Physical property y o
Loading ~ 2
. 2 S CORRECT
Evaluation of results j e B d 5
|
/ 1
| - - v
) - b "
148mm _
b VA
- |—2mm g 95%
v
152mm
‘ 'A
- -2 106%

wuweoL

Part modeled at the midsurface

Actual thickness
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Loading

Boundary
Conditions

Splitting a complex problem into small ELEMENTS
Interpret the geometry
Material Information

Time = 1} Fringe Levels
Phys I Cal p ro pe rty illar:?:{svzflf:ectwe Plastic Strain 40000002 _
L d . min=l]l:,I altelem& 4190034 3.600e-002 _I
max=0, at elg
Oa Ing 3.200e-002

Evaluation of results

si_forester. rmp4d Y
‘E\\e Edit Movie Favorites Window Help

-

\CEECEET T

£ 00000 %

30mph Truck

NN

78 L %

D

Built in...or FACTOR OF 4
«2 .|| DIFFERENCE!

.%i L #%,

...Pin Jointed?

D=

FEA made SIMPLE

Wi’

" 192ET

WL’
48E1
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valuation of results

-Results are NOT exact - they are based on a SIMPLE
- Have our ASSUMPTIONS changed the results?

-Use Engineering Judgment!

problem

FEA made SIMPLE
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Remember this...

FEA is SIMPLE...

Splitting a complex problem into small ELEMENTS
Interpret the geometry

Material Information

Physical property

Loading

Evaluation of results
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