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INTRODUCTION

ITTITIONS

Finite Number ‘ ! F

inite Accuracy

The accuracy of your
analysis is finite. Even
for very fine model, it
is not accurate
solution.

e/ ./

There is only finite
number of elements
in your analysis
model, not infinite.
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History

Irunions

- Mathematics

Finite difference

Trial function
Variational Method of Weighted Richardson 1310
Residuals Liebman 1918
method Southwell 1946
‘ Similar structure ‘ Gauss 1795
Galerkin 1915
replacement Biezeno-Koch 1923
Hrenikoff 1941 \

Mchenry 1943 _ _
Newmark 1949 Continuous trial |/

S

function . -
Direct continuum Cowant1943 | Variable finite
Prager-Synge 1947 1 difference method
elements el pd
fienkiewicz 1964 . m},f Varga 1962

Argyris 1955 ;-;x Yy
Turner et al. 1956 AN A

\ . ?,.,/
\: i
Element Method

First coined by Clough 1960

|

If’
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How FEM help the Organization?

» Simulation using the FEM also offers important business advantages to (B rIrurions
the design organization:

* Reduced testing and redesign costs thereby shortening the product
development time.

» Identify issues 1n designs before tooling 1s commutted.

* Refine components before dependencies to other components
prohibit changes.

* Optimize performance before prototyping.
* Discover design problems before litigation.

* Allow more time for designers to use engineering judgment, and less
time “turning the crank.”
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SCOPE OF FEM

ITTITIONS

*+Civil Engineering Structures:

/(/' l ey 45.“’

Analysis of “5,)‘\,.,:,.“_ f\
1. Truses W, il
2. Frames

3. Folded plates

4. Shell roofs

5. Bridges

6. Prestressed concrete structures

7. Shear walls
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SCOPE OF FEM

G is depicted for body | ACs is depicted far fins

+* Aircraft Structures:

Analysis of
1. Aircraft wings
Fins ettt o —
Rockets S Exampls using ANSYS software

Space crafts

oo W N

Missile structures
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SCOPE OF FEM

TS

“*Mechanical Design:

Stress analysis of
1. Pressure vessels
Pistons

Composite materials

s~ W N

Linkages and Gears

o
0.00 70.00 (mm)
I

35.00
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SCOPE OF FEM

oS

+*Heat Conduction:

Temperature distribution
1. Solids
2. Fluids

0.100 (m)

0025 0075
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SCOPE OF FEM

HITITIoS

**Hydraulic and water resource Engineering:
Analysis of
1. Potential flows
2. Free surface flows
3. Viscous flows
4

Hydraulic structure and dams
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3/15/2024

SCOPE OF FEM

**Electrical Machines and Electro Magnetics:
Analysis of
1. Synchronous and Induction machines
2. Eddy current

3. Core losses in Electrical machines
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‘ig. 1. Magnetic Flux density | E | at any point of the machine.
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Yig. 2. Amplitude of magnetic flux density B vector direction over diff
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SCOPE OF FEM

TS

“*Nuclear Engineering:
Analysis of

1. Nuclear Pressure Vessels

2. Containment structures

10 Yemperature

N

0D Temperature

Lazatae of Balodommew
axverlly sclatve

COTe feectr dssonbly Eatle-lzimaer wouarbly Isechias view]
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SCOPE OF FEM

LB rons

“*Geomechanics:
Stress analysis of
1. Soils
2. Dams
3. Layered piles and
4

Machine of heart valves "‘. Y 15476410

0.000e+00
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SCOPE OF FEM

g (a)  Maximum displ. (0.87 mm=preoperative (b) Maximum displ. (0.359 mm=preoperative
ﬁ " midperipheral surface +0.575 mm ) central surface + 0.064 mm)

55555

**Bio Medical Engineering: “ ”
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Figure 7: SED distribution on the cross-sections of femoral models.
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