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FINAL PROBLEM

1. [Beam deflection] For the beam and boundary conditions shown, compute the deflection at point B.

Analytic solution : d,, =3.19mm (24 pts total)

E =200GPa, v=0.33
,\ d =206 mm, b/ =204 mm

t,=12.6 mm.t, =79 mm

R T— N -l
12m 2m 12m fo— by—

1) Use 2D 5 Beam (beam) module (number of elements : 30) (8 pts)

1 Solid Mechanics (solid)

=
2) Use 3D b module (mesh option : normal) (8 pts)

D

3) Use “MATLAB” with the eliminated stiffness matrix (K) and load vector (f) of 2D it Beam (beam)

results from “assemble” option. (The number of elements is 9) (8 pts)

4 “® Study 1

[7 Step 1: Stationacy
4 ™, Solver Configurations u=K>" f
4 [+2 Solution 1 (soll) .
its Compile Equations: Stationary

s> Degendent Variables 1

By Assembie 1

e Stationary

Hint :
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FINAL PROBLEM

2. [Linear buckling] For the column and boundary condition shown, compute critical load for the column.

(16 pts)
1) Use 2D 1 Solid Mechanics (solid) module and show mode shape using [ Il Mode Shape (solid) I

(8 pts)
2) Use 3D 31 Solid Mechanics (solid)  module and show mode shape using | Bl Mode Shape (solid) ]

(8 pts)

=2 E =200GPa
3 1 = s v=033
. P“ =2.1e8N

3. [Plane stress] Consider portion of plate within concentric circle so that stress field is not perturbed by hole.
20 pis total)

« 2D appraoximation

-

-— * Plane stress

-— + Material Properties
0 O LU « E=200x10°

L AATATR . v=03

A t + Element Properties

- * Thickness =1

o | * Loads: oy =1Nm
|

1) Compute the maximum normal stress (solid.sx) with hole radius = 2.5. Check the stress by mesh
dependency applying free triangular and quad elements (linear order). Plot the graph using MATLAB

as d.o.f vs stress changing mesh size with two cases.(mesh option : normal ~ extremely fine) (10 pts)

2) Perform the analysis using only the quarter model with the symmetric boundary condition, and show

the full model result through mirror 2d post-processing. ( L0 pts)

Cobnvriaht © 2019 Combputational Desian L ab. All riahts reserved



FINAL PROBLEM

4. [Magnetic Actuator] For the actuator and boundary conditions shown

[ - 1
|+ . Magnetic Fields (m) ] (Use Fine discretization level.) (40 pts total)

Magnetic insulation

03m A =0 ’
i
L 02m 0.2m A {1 15m

00 5m

o @ ® ®

, solve the Poisson equation by

[ Cut Line 2D 1

[ ¥ & Piok
el M= 1 0000 bl Cue Line 201
: Dt
. ® ® @ | ot et | SRy LSokution 1 [l
. [ Lirm Data
0.3m Cail turms: 51 Ling getry mathod: | Tws poisty
. I} Current ; 10A L ':1::
Thickness (d) : 0.1m =:.1.,- pazs

1) Draw a Magnetic flux density norm distribution along the
(10 pts total)
2) Ewaluate the magnetic force using Maxwell stress tensor method by

(15 pis total) Analytic solution : 1.4289 N

H cutlinezo1 | by [ 7~ 1D PlotGroup

fr Line Graph

o Boundary Probe 1 (Bng't)
e Boundary Probe 2 (Bnd2)

# Global Variable Probe 2 [var2)

3} Solve the &5 Dirichlet Boundary Condition 1 problem for Poisson equation

by |_,“d- Weak Form PDE fw}l

Plot a difference error with [ A Magnetic Fields /mf) | and U-:. Wezk Form FDE L’w]] by using |Jfij 2D Plot Group
B surface 1

Show that both solutions are equal. (15 pts total)
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PROBLEM.1 EVALUATION CRITERIA

Line: von Mises stress (N/m?) Surface; Total displacement (m)

xlOs )(].O_i1
1.4 40
13 35
12 30
11 25
— - ;9 20
08 : 15
0.7 10
0.6 ' 5
05 0

ME Jl&=
Total displacement {mmy), Point: 2
1.(1) COMSOL 2 & ”239
(G eomtry 2/ B.C-1/Mz24d-1/ 24 X% -1) -H&
/ 21 - 38
1 (2) COMSOL l:]C-iI Jﬁ;ﬁ;;;acement(m), Point: 53
(G eomtry 2/ B.C-1/MEa=24-1)-4 &
[ 2Dt - 4F
1.(3) AIAE DHEESA =&5-48
/21 - 48
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PROBLEM.2 EVALUATION CRITERIA

Critical load factor=2 .3086E8 Surface: Total displacement (m)

P

ME JlE

2.(1) COMSOL 24! M A
(Geomtry-2/ B.C-1/Mz=4d-1)-4 &

20} - 45

Critical load factor=2 .0745E8 rface: Total displacement (m)
2.5
, 2.(2) COMSOL 2«
L Geomtry-2/ B.C-1/ME2=&-1)-4 &
1 27 - 4=
0.5
8]
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PROBLEM.3 EVALUATION CRITERIA

Surface: Stress tensor, x component I[N,n’mzll
Max/Min Point: Stress tensor, x component (/M)

33

—O— triangular
—6—Quad
32r i

31r

3+
[
291

28

27

26

0 0.5 1 15 2 2.5 3
dof %10%

ME JlE

3.(1) COMSOL 24!
(Geomtry-2/ B.C-2/ME2284d-1)-5 &
MATLAB Plot Z21t -5

3.(2) COMSOL 24!
(Geomtry—-2/ B.C-2/Mgs&d-1)-5 &
/[ EXel 213 -5




PROBLEM.4 EVALUATION CRITERIA

Line Graph: Magnetic flux density norm (T)

Surface: Magnetic flux density norm (T) 0.013n . : .
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