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Discretization Process at l~ >o, =0
Dividing the continuum into number of elements is called Discretization, This is m " r" 3;1”";';" —@
equivalent to replacing the domain having un infinite number of degrees of | 1m =
freedom by a system having finite number of degrees of freedom the basic \ -
requirements during Discretization are i 7__3
1(a) a) Type of elements g - ™) e
Sol b) Size of elements a8 4¢ Lind -
¢) Location of nodes >N . ;‘ Yo
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’/ 6; J b Ay o, The finite element is a numerical technique used to obtain the approximate solution |
(J T ARGV wél as the clement size is reduced. This sequence of approximate solution is still
Cove) J. 0 ‘abf e, converge to the exact solution, if the interpolation model satisfy the following
( ) conditions called convergence Dot
- 4
‘ MI" if__ oM 1. The field must be Jon
5 2. The displacement must be compatible between adjacent element lom'¢
7 3 13, The displ i
y Sol . The {sp lacement field must represent constant strain rates of the element || m
4. The displacement function must represent the rigid body displacentent of
the element
3™ 5. The displacement function must have the no of generalized co-ordinates
© cqual to the nodal displacement or degree of freedom of the clement
Sol 6. Spatial isotropy
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Since most of the matrices involv
and banded. The required computer storage can be considerably reduced by storing
only the elements involved in half bandwidth instead of storing the whole matrix.
The bandwidth of the assemblage matrix depends on the node numbering scheme 3w
and the number of degrees of freedom considered per node. If we can minimize the
idth, the storage i as well as solution time can also be




2 g g o
GM(‘JA ‘(0 (ul,‘, L&/ J(mm} ‘o natural 6"4:("‘0*( ™
Herem.
>
Ao —a (4] e
u i f ) S
\ 3 & 2
() >
Sol 9 | ) ( Ayt
3 —_— e T! o
AR !
! 3 4 >
>
|
w7 () 6w S|
g 9%
4
A 2 (F5) (5
WL . I
st N T
OR
Variational Principles in FEM
1. Principle of virtual work
A body is in equilibrium, when the internal virtual work equal to the external virtual work | 1oy
2. Principle of virtual displacement
Are those satisfy the boundary conditions and ensures that no discontinuities such as voids | 1a,
4(a) 3. Potential energy
Sol | It is defined as Sum strain energy due to internal stresses and work potential due to | \ »\
external force
4. Minimum Potential energy Principle
It states that partial differentiation of potential energy with respect to variables is always | v
equal to zero
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