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Shiness Makrit Kte] - Ile Characterishcs

{ Tt\e SM of inj element e a f,unc\—ior\ = 3eome¥r'vc /ca—ordinc:@s
and maleria) properl-ies-

Q. ‘]f'\e M ig a Qquore ma\—m( (nxn)

Where n-= No of nodeg x Deﬂree of preedom DY’ eoc\'v node

Each nede !'\ov'm? moat ¢ deﬁrees of [.reedom (DependS’ on

lecade appled .




—> Axal Ber Element ®

g = = 9, one decjree of preedom
U

— x Dﬂllj one direckion

Nn: Rrodes x 1Dof =R , |exR

3. Ib e a\\_oajs a gjmme‘-r}c makrit

[([elj—' : [z[eJI

i The Sum  of the numer'\co\ values al omj row and column wil) beéem-

S ﬁwe de‘—erm’mchk o} he om will a'wozjs be zero.

Iliges | of E\emen\'s :

() 1-D Elemenk or (linear elemeﬁk)

ik cle area ig  uniform

1) Awal Ber element

load QC""“C] Q‘O“C} aue and disp]ocemen)— eusk oﬂ‘tj O\of\c]
qu ang- ¥, ¥, Size E3SMm = 9 Nedy X 1 DoP = 2
A ) B =
l(xt) ie E(xz) ?7«
e——
Plene

(i) Truzy element Truag

QJFPO\"LI'\? SMJChre [_or
Brid?es : Relehoo ie not Poss‘lb\e
—> 2 DOF in xamly direckon

i?ePres’en\rako n
Ty

e E Size of SM = RNodee x 2poF = k
/a(’lztjb ,fo‘-( '
o P

Lx =1
\C'K: ’:-f,)

Space Chgse  spOF (xvez)

Size of SM = @Nedles x 3 DOF = 6

C’("i 51')‘




Frame Elemenk: Combinalion of bar and beam ®
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a2 Qe = 2 Nedeax 3 DoF = 6
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Beam EBlemenls : Locd oc’"““ﬂ 1" or lranaverse direchoon

—_ -AQSum'm? disP\acemen\s x - dlirechon neﬂahve . A39““"?""0‘“ mode while
ahc\t.js'm? Hr\e beam - " .
Representalion of beam element "
1‘31 T(:fi— CM gige =@x&=h >
_ all 3 e | A .3
\C('x,\ a‘(m) ’ - -

Dok would ¥ and relakion

bout 'Z nede will rekatre
2-D Elemenk@Area femenle : .

'ﬁ\ic\mess of e\emen\f e un'\f,orm and cons'iderhﬂ CaHﬂ
area we leal m 2-p elemenk Tria

) Tn‘orﬁu\cr %Lemen\— e
b(‘ls')‘s 9<
q»%" SM Qiae = BNocdat xPOF 2 =6
N ecﬁéo
(® Quadrale element :

Qiae oI SM= hNcdelx epof. @
exe

3-D BemenkaVolume Bgmggk :
Tetehedral Blement ¢

Size cf SM = 3poFx 4 Nedes =12

[iExiz]




C\aes'\PCOan o‘,‘ Elernents 1

Basic E\emeﬁ\'s

Higher Oder Element
tRolynonicd I-F ie cvuadlo\-nc aad) v

- It the order of e polynomicl o IF

ie linear hen we cap cdll i} basic ‘@ kia\wer I -
element-
e- —_ZV.\ ['e_[ , Fo .
GO :C’tb , s ]
‘l‘; ’e ;
°VC"0 = Q+O\Y CVCX) =.Qg Q\q"oi—lz—
oba=a,,94-9, Bourdan.j Element axial bor O‘““j
ok 1=%,,F= cVL%CondiHonS
3. No of nodes in the element will 3- More no of nedes are o be
be min. added cccordma lo the oderot

the ‘Po\tjmwoy
b S’@eijM 12 min 2x

- Sige g oM i losge
5. lese noof comPUCQHor\& are s More wo of cgmpljcolions
involved -

B i

e ACCU"OC!j o c. ACQUFOC_Lj 1S 'N?‘s

Applicakone of FEM :

(1) Cwil Ehgineering pont of view :
-Vl _eng ]

@ for ghuckural enqg - Design ef bu‘\\dinqg, lowers, br'dcjeS,dams,

hugses, prames , columne ete.
> Geolechnical engg:- To ewaluale the skrergth of sail jourdabont eke.
©) Waler resources engq :- Design of canalg, dams veloc'.lvj profiles eke-
() Mechanical &i\neerh\q

(e Monupocturian slream - Design of machine tool componenls , work piecet,
MT beds, cuH—in? boole eke.

(8) Preduckon glream :— To caledale residual shess dur'mc? c:oﬂ;f\?;
bend’mcj , meka) [,orm'ij, heat healmen}) ele.

©) Thermal Encﬁneeﬁncj :— Eghmakon o lemp Pmp\es,heo¥ ,ﬂuxea ,heat
losses ele. Design g IC engmnes ,G.7,8T,HE ete.

12 Fuid Mechenies -
To evluale \Q‘oc)k! ard pressure Prop‘es

() Aerospace Engq:
Design of air cmy\- Q\-resgel,\o\hﬂs ,dlropo'n\ mlc componenlt  ete -




(s> Oceen Engq:
W, ehipe ond aubmarine glruclure, ship body design, components
of enqine'

©) Bio medica\f_!m:
To ewluale the Q\-renaﬂw op bones , pressure in blood lissues , for nene

g«:fs\—em, eye balle ete-

) Nuclear Enqg:
PTnaijs'\s of nuclear preesure vecsele wttd

@) Eleclrical Mo.clmerq £ Gledromgcpe\-ics :
Anc.\(.}gie of Qvnchrbhws and induchen mackines edd&’ currenk and core
logcees in eleckrical machines

Advaanes of FEM :
Us'mq FEM we are able to
) Model iﬁ‘equ\ar shaped bedies cvuﬂe eqs‘nhj-
2) Handle 3emem\ loed cordikions woith oub dif.[—iCu“-vj.
3)Mode| bedies compafed of sewern) differett malerial becouse the element
ecvual—ions are ewluated ind'\viduo”n!-

) Handle unlimited numbere ond kindg of bouﬂcbnj conclibiont -
©) Include d\jnam',c eH,eck-
© Aller he finte elemenk mode) easily and cheaply -

Diecedvontages of FEM :
) The t}in'\\e é,\emen\— method £ a lime COnS’um'm? procers AL req‘,.jret lo"‘jer
ke jor golving - |
® In order fo anclyse many no ¢ smaller elemenk ,due to kuvan Johigue,
we hoe o depend on cOmPu\@r poclzoqe-
2 The rewlt oblained using FEM will be deser o exact sdubion on\»j)
it Hhe sxidem s dévided nlo  large wo ¢f gmaller elemenk.
W) FEM  connol produce exadt resulk as "nerEf ambj\-COb mehode .

©) It we ore nol having gound beck carour\d in monxemc\-ics,espedc\\tj
in  takdi oﬁaebrq ,dnH,eren\%oFor\ ’ in\—e?roh‘on , then Qo\v'mq prob\em
using Fem ie h‘uﬂk\‘j digpicult-




2-D FE Amalysis

Bacic Hemenk —= 8 Neded

E
TrioanuJar %\emenl—
(A
a(Ys
Y2 )
Neda) dieplacemen .
1(ny vector fc"}
Us
{Kfe]] i fgba . 2(4D)
exe
' — u
Displacement vector U = g v?
_ u={ a1ar+,y ’f‘——{')
u = v:| agrag+agy —)
Bour\dal"-! conclihong
M=% 4 Y=y, , u=F .
1=%, 4 Y=Y, V= —)
A 423, 4 yay, uzqy—®
v :qu (G)
A ex=7(54<:’=t.js u= S —3)
vV =9, )

eq’ (34§ n
CV‘ = Qg+ Q'X-ﬂ' Q,_‘:J
%3 = ao-\'Q'ﬂ(,_-\-O,_(j'_

o‘(( = Oo-rq,'is-\-a,}jg

Y -As = (- %)+ (4,-Y.)
SRR ICE NENCRED
Ditpicully to get a4 as
Shope funchon Method |
Ne gf nodes =3 Ne ¢ shape funchons = 3 (N, N2 ¢N3)

NN+ Ng = )
NGNS+ NaXy =X 2>
U= NiG + N9yt NaGys (e
V = N‘C?I-‘. NZ%H* que (S')

Y.
s
Dy
Y




N IR L] o] @D
L= LAy e . N, A AU N %y Ar A
3
Yy 4. Y, ‘jlbjbb ' Y1 Y. 4
e
(N T 1 vy [ I
A, A A3 Ay A Ay o, Ax X3
Y, Y, Ys Y 4 Ya Y, 4. Y3
Fom eq’ (y,) 4(1®)
T ) N [
A Ay Ay N, = L&
L‘j‘ Y Ys N3 i L“J
. 9
N, U I [
N, | © A Ay A %
N Y9 Y5 | | 9]
Area of Triana\e 2 A= L ‘ ‘ :
4 Ay Ay "(5
‘:l\ e £ "53
2 | \ ) |
' —2— A A '15
Yy Y Ys
Ny= 2 ) Ny= A Ng= As
A A A
N NL+Ng = ApAetAs = A o
A A
Coleulote  the ghope funchons ab (2 of the gven langle element
See the co-ordinctes. 3 (3
N, (I |
no1R 3
I(o,3)
1 )
o 2 (12,0)
l \ |
o 12 3
3 o |\
N,z 1(2xn-2xp) - \(err—2x3)+ 1 (hxo ~x12) = _“_G‘_. =018 R
of
1G2y3x0) = 1 (01 =3%8)5 (o - 12 3)
Nz = o6\

N5 = D'G?S-




S

Coleulote the dhiptress malia for e Hiangular dement in the previous

problem . L. jomm , E: Rx10° N|mm* , w03
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% ¥ ('13'33)-“-(3,\\’)
| 3 - e.e
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| —> Determine the defleckon at ‘H-\e poink of load applicakon  jor he 25

koo dimensional plane chown n Pa: &
load veclor = [P] \c:ooN
. 2 k= 10mm (12\3:) evb
" (k1 E =30CPRa (¢ 129 Eap 3I0mw Ya
e = Piv Fier uzo0-3 - SooN
Fax so0o (30,20)
Fay —joo0 ’
r 1 CYD
Fs* 3 Co,o)
Fay Fav
G =0
Noda) displ IS . ] W
o |S‘P ccemen fﬁ,? s
=)
Y=o
A :
= _“f 311 © o -& -3 2 y
ey o 9o =2 o 1€ -9o o O '———2—'

6 -8 no o ~Rko 8
-3\ (= e~ R R
315 1€ -Ho 21 S -39

PR O B Bl
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2 1 &
Az 30omm Teke 10 cemmon prom he makit
\ o o o o -0 o
co 0O -3 o O () 20

-

-30 O © 20 30 ~RO

A()—e\’ elimnahbon , ELomimer— RiC) % Ricn ;) RgCs < Re
Q) - Yo ° Q= Vg =0
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= lO" ho ©O As - =
1se | © WM Yu Ei

& -3
5 1 (noqy) =500 Ay 1ASKI0™

1s6 -3
Ry =110 mm

Ct Recoummde

> Derve the shope pnchons fora 3 noded hiangllar elemenk ag
shown  n Hq- And ue'ch e ome determine the temperchre ae
ke point PC"';3> given hat the %emperaLuﬂ‘B ag the nodes
12,3 are 35t ,acc ond coc respechvely WC;5 (3,6)

N, N, Ng astc
1 o
eoC
(2/2'> 2 Cq_, H)




Temp ab point P (4,3

TP = N, +N,T,+NaT3 = Soc

-

S
R =+ 3
R R 6

aVA

Al [ (nzae) -(im-e)+ CQ—N'D]
= _‘_ (30'—6"‘6> -'-_\_Q_ =9
= R

2. Caleulale he wlue of B at the point A which e inside Hhe
3 noded \-riancau\or element as ghown 0 g The neda) values

are P :uoMPa , B:8HMPa, PyzHeMRa - Rint A ig loceled at
(=, 1'S) - Ageume B o linaarhj varying in he element

P(A.) = NP+ N, B +NaPs = 39- UMy (0,00

5 ((4,0-53 3(2/ S)




