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b

In this class, foundation and application of finite element method (FEM) which is widely used in CAE are lectured. Here, in
two-dimensional plane problem, element stiffness equations for a triangular and square elements are derived from a principle
of virtual works. Solution methods of simultaneous linear equations and introduction methods of boundary conditions such
as penalty and Lagrange multiplier methods are also explained. Finally, a structure optimization method coupled FEM and
interface tracking method is briefly introduced.

FBEOEEHIZ Learning Objectives

B | BhOBRERMITOEREBRT 5.
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TAVNRIX Yy VBRECEBES D,
ML BREREDEEZBIEY 5,

I | Understand the fundamental of finite element analysis of solid.
Understand isoparametric element.
Understand the fundamental of nonlinear finite element method.
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REETEIER Course Plan

No. 15 B Topics AZA Content
1 B | EREREEE BELSEOANBRERNZHAL, IIREXZAV-EREZENAZ R LERERESL
BEER Y 5.

% | Guidance Introduction of this class. Finite element method is briefly explained by showing a
finite element analysis using one-dimensional spring elements.

2 B | #EoXEAER HiEoTEARER (DYELWARR, 0FH—ZEuBERRK, I5H—0F HERR) %
"ET 5.

% | Governing equations of linear | Review of governing equations of liner elasticity (equilibrium equations, strain-
elasticity displacement relations, and stress-strain relations).

3 B | RIEEEF0RE BRERZHRBALZELL-H0 REAEORE] #E5 L, #EmOXEAREXL DB
REAT 3.
% | Principle of virtual works Principle of virtual works and its relations with the governing equations of liner
elasticity are explained.
4 B | ZAKESR —ARERIINT 2EZRMERFERZEHT 3.
Z | Triangular element Element stiffness equation for a triangular element is derived.
B B | 7A4YRIA M)y ER TAVNRZAN) v VERETHAT 5.
% | Isoparametric element Isoparametric element
6 H|48ERTAVNIA M IE | AFERTAYNRIA Ny VBEROEZRESBROEHZITS. 22T, HEERD
RICHT 2 ERBIMERER A ZRBEAICOVWTHEHBAT S,

& | Element stiffness equation for | Element stiffness equation for four nodes isoparametric element is derived. Gaussian
four nodes isoparametric | integral which is needed in the derivation of the element stiffness equation for an
element isoparametric element is also explained.

7 B | ERERBETFIE BRERBITOAMNEAVONSZERADORPZITS.

& | Procedure of finite element | Procedure of finite element analysis is explained.

analysis
8 B | Ey—XARADOMEE HIZADBEEERICEDCGEIL—RABRADREL, BAWREBAT 720D F LT
4 —EDFBEITS.

% | Solution methods of | Solution methods of simultaneous linear equations based on Gaussian elimination is

simultaneous linear equations | explained. Penalty method to introduce the displacement constrains is also explained.
9 H | BREREN MRANFZ D5 RCHIFOMBE L AROBREZRBINTZ T EREZRL, BREGCE
FHARXDERICKIZFTHELDBT S,

% | Finite element analysis Some examples of finite element analyses, such as torsion and bending problem of a
bar, are introduced. Here, effects of boundary condition and element size on the
results are explained.

10 | B | &S0 BN ZBRERECTIHET 25 E%HHT 5.
& | Thermal stress analysis Thermal stress analysis using finite element method is explained.
11 | B | #ZBURT HEBMRITOEZ H A SRET 5.
& | Elasto-plastic analysis Fundamentals of elasto-plastic analysis using finite element method are explained.
12 | B | S2RFERTZERAT LI FZRFERRTCART 2 5RRA T 5.
& | Large deformation analysis Fundamentals of large deformation analysis are explained.
13 | B | £=fahagiT EMEITOE R F xR 5.
% | Contact problem Fundamentals of contact problem are explained.
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14 | B | BEs#EE BRERE E REBINEE BV BEREHRMUEDFHERBREBNT 5.

& | Optimum design method Optimum design using finite element and interface tracking methods is introduced.
15 | B | MEAUVEHER FIRESEOFIF LT, BRELZHERT 27200 R%1T5.

Z | Review and test Review and test.

»# ‘

MRNZEZBREL THZ L,

Understand fundamental points of strength of materials.

B | ®#ZIGCT/Y > b 2RAET 5.
HUBRERBITOSESE © BREREAF, ZIFERES, HEE,
HEBUARERBITOSES BEBEEHFOEREICH, ERER, FILHIR.
BAPIRZERERBITOSEE | WEHLZENY, EHER BBE
REBWEDSEE | 7 —X 74— K, &ARAEL - LhRE, BEE.
Z | Required documents are distributed in the class.

B | 2CoEZABRNPEEL/BREBR > TVWEI-OHEAERL, HDBISGCTRERITETS LUINTAMETS. £/, B
ESREICREETS. RBEIEBE/NT R % 30%, HEE 70%E L, B5H 60%ULEEKE TS,
% | Final examination 70% + small tests/reports 30% = 100%
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