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COURSE OUTCOMES
l Describe stress-strain relations, equilibrium, and basic FEM concepts [K2]
2 Apply variational and weighted residual techniques in FEM formulation [K3]
3 Formulate and solve 1D bar and truss problems using FEM [K3]
4 | Analyze and Solve beam problems. [K4]
5 Analyze beam and 2D structural elements using FEM [K4]
6 Evaluate thermal and dynamic systems using finite element methods [K4]
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o g Unit-1 Introduction
B2 Introduction to FEM, applications, T1,R1
v g b 1.1 ) T 1
5 & g = advantages & limitations
58 ZEB [ 12 [ Stress and equilibrium equations TL, R1 1 Chalk
L 2 &N W] : . ; a
chs=5 1.3 Strain—displacement relations TI1,R1 1 siid #alk
Eo & 3 1.4 Stress—strain relations T1, R1 1 Ippt/
I ; _§ ks E 8 1.5 Plane stress and plane strain conditions T1, Rl 2 /quiz/
vE2Egs Variational methods (principle of minimum | T1, R1 PBL/
Fe8”*3 1.6 il 2 Videos/
b g 2F E potentia ener.gy.} P i
T228e Weighted residual methods (Galerkin T1,R1 i
2 F 8 1.7 2 n
22 " method)
&9 One-dimensional problems (simple bar TI,R1
Ex 1.8 2
= ' problems)
Ei‘";’:;l Introduction to functional approximation and 1
5‘;?] s interpolation errors
. Total 13
v 25 Unit-2. Bar element formulation
© g ol 2.1 Discretization of domain, element shapes T1 1 Chalk
T B 22 Discretization procedures, mesh generation Tl 1 | and talk
1 & £ g 23 Interpolation (shape) functions Tl 2 /ppt/
. 2 2.4 Local and global coordinates T1 1 /quiz/
s 8 @ _ 2.5 Derivation of bar element stiffness matrix T1 1 Videos/
g & 'g- ¥, 2.6 Assembly of global stiffness matrix T1 1 | Animati
s 8 2.7 Band width, node numbering techniques T1 1 on
238 Boundary conditions and convergence T1 1
) requirements




2.9 FEM modeling of trusses T1 1
2.10 Coordinates, shape functions for truss T1 1
elements _
211 Assembly of global stiffness matrix & load T] |
vector
212 Boundary conditions, stress & strain T1 1
calculation
2.13 Support reactions & numerical problems T1 2
CON Determination Strtss and deformation by using ANSYS 1
Total 16
-o Unit-3. Analysis of Beams:
g § w 3.1 Introduction to beam elements R1,T1 1 o
01 Q 3 E ey 32 Hermite beam shape functions T1, T2 2 @ §
%“ _g S &, 3.3 Derivation of beam element stiffness matrix T1, T2 3 = E
53 & 3.4 [ Load vector derivation (point load & UDL) TLT2 | 2 | g2 ¢
35 Numerical problems on beams T1, T2 3 | A
Content % 5‘3 =
Siais Analysis of beams in ANSYS SOFTWARE 1 | 85
Total 12
Unit-4. Two-dimensional stress analysis
A s 4.1 Plane stress & plane strain FEM modeling 1. 92 1
o g Constant Strain  Triangle (CST) element g
= 82 | pomtaiton T, T2 | 3 g
%*E;p rmuiatio = : - 9
g g N/ 4.3 Assembly and boundary conditions in 2D TI; T2 2 Be
v & ko) "2"‘ 4.4 Axisymmetric problems formulation T1, T2 2 & é
ﬁ 2o 4.5 Numerical Problems T1: T2 1 ::‘"T_%
E\ g e 4.6 One-dimensional quadratic & cubic elements T1. 12 2 = 8
g § 4.7 Natural coordinates & shape functions 1,12 1 g E
* = 4.8 2D four-node isoparametric elements T1, T2 1 E <
4.9 Numerical integration (Gauss quadrature) T2 1 g
CON Analysis of 2D Stress in ANSYS SOFTWARE 1
Total 15
& o Unit 5.Thermal analysis and Dynamic Analysis:
BER 5.1 Introduction to heat transfer FEM T1,RI 1
s 3 % 5.3 1D heat conduction equation T1,R1 2 Chalk
£ 8 E 53 | FEM formulation of a fin TL,RI L | and talk
58 v 54 Numerical problems on fins T1,R1 1
v | 2883 =k - : /ppt/
= > E'% 5.8 Introduction to dynamic FEM T1,R1 1 Gt/
% o 9 5.6 Element mass matrices (lumped & consistent) jis | 1 S o
= g 5.7 Formulation of equations of motion TI1,RI1 1 PBL’{
g ax 5.8 Eigenvalues & eigenvectors T1,R1 1 Vlc_iem{
B2 E 50 Yros ket . Animati
; ree vibration analysis problems T1,R1 1 ol
CON Dynamic Analysis in ANSYS SOFTWARE 1
Total 11
CUMULATIVE PROPOSED PERIODS 67
2
Svarnandhra College of Engincering and Technology

Departiment of Mechanical Engineering




Text Books:
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION

1 Chandrubatla & Belagondu, Finite element methods , fifth edition ,TMH,2022

2 S.S. Rao ,The Finite Element Method in Engineering, Fifth Edition 2020
Reference Books:
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION

1 J.N. Reddy, Finite element method in Heat transfer and fluid dynamics, CRC press, 2021

2 Zienckiwicz O.C. Finite Element Method, McGraw-Hill, Third Edition, 2010
Web Details '

1 https://www.accessengineeringlibrary.com/browse/introduction-to-the-finite-element-

method-fourth-edition
2 https:/link.springer.com/book/10.1007/978-981-19-7989-7
3 https://www.amazon.in/finite-element-methods/s?k=finite+element+methods
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