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Student Comments v Altair

Problems
Attempted

Part A Problem No 1 : Pressure Tank
Problem No 2 - Control Arm
Part B Problem No 1 - Clutch Pedal
Problem No 3 - Aircraft Wing Rib
Part C Not Attempted
Comments The reason for my participation was to gather valuable experience in

the field of Optimization. This contest really helped he to enhance my
skills. I had a very pleasant and enjoyable experience. The training
program was very helpful.



14 | . Part A : Problem 1- Pressure Tank
y Altair
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Problem Overview and Assumptions "y Altair

The problem was optimization of a pressure tank model for internal pressure

conditions so as to minimize the maximum displacement on the walls of the

tank.

« The model has been meshed with an element size of ‘5" with mixed element
type (both tria and quad).

* A material has been defined whose ‘E’ and ‘nu’ has been specified according
to problem statement.

» Properties for both ‘Design’ and ‘Non-Design’ region has been specified with
thickness 2'.

« A Topographic design variable is specified in Design region. A 2-plane
symmetry is specified. Optimum bead params are set.

» A static displacement response is set.

» An objective of minimizing the response is established.
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Model and Result Pictures

* Model setup-

bModelitgsSildsars/Shashank/DesktiopfAltairFarts/Froblem 1/MNew folderFarts_Problem1_Tank_1 hm*
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Baseline Analysis (MaxDisp=20.687)

Contour Plot Model info: C:\Users\Shashank\Desktop\Altair\PartAvProblem 1\New folder\PartA_Problem1_Tank_1.h3d
Displacement(Mag) Result: C:\Users\Shashanki\Desktop\Altair\PartAiProblem 1\New folder\PartA_Problem1_Tank_1.h3d
Ana;fg%%é{%ﬂem Subcase 1 (linear) : Static Analysis
=—1.839E+01 Fistve &
1.603E+H1
[1 S79EH
=—1.149E+]1
[9A194E+UU
5.896E+10
—4 597E+HI0
—2.295E+10

—0.000E+00

W No result
Max = 2.069E+11
Grids 20109

Min = 0.000E+ID
Grids 15778
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* Optimization (MaxDisp=3.487)

Contour Plot Model info: C:AUsers\Shashank\Desktop\AltairiPartA\Problem 1\New folder\PantA_Problem1 _Tank 1 _des. h3d
fhalpe p*":*”gte“""‘ag?' Result: C:\Users\Shashank\DesktopiAltairPartA\Problem 1\New folder\PartA_Problem1 Tank_1_des.h3d
Analysis system sign.- lteration 15

5.000E+00 S Design : lteration 15

— 4 A44E+00 , - Frame 4

3.889E+00
[3.333E+DD

=—2.778E+00D

!:2A222E+DU
1.667E+00

—1.111E+HID
—5.556E-01
—0.000E+I0

B lNoresult

Max = 5.000E+ID
Grids 15778

Min = 0.000E+00
Grids 15809
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* Optimization (MaxDisp=7.467)

Contour Plot Model info: C:AUsers\Shashank\Desktop\AltaiiPartA\Problem 1\MNew folder\PantA_Problem1_Tank 1 _des h3d

Shafli!e Change(Mag) Result: C:\Us shashank\DesktophAltaifPartA\Problem 1\New folder\PartA_Problem1_Tank_1_des.h3d
Analysis system = n o

—5.000E-+10
4. 444E-+H10

3.889E+10
[3.333&4]0

2.778E+ID
W2.222E+UU
=—1.667EHI0
Sl EHIB

—5.556E-01

—0.000E-+I0

B NNoresult

Max = 5.000E+HID
Grids 15811

Min = 0.000E-+HD
Grids 15778

Design : Iteration 14
Frame 4
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Result Observations 7y Altair

« Thus it can be observed that the first optimization result is better than the

second.
* Plot of .hgdata file for first optimization

DRESP1 Responses-1 1o0f1
Component 7 of DISP of GRID 20111 in SUBCASE 1 - Wilue

2
Compinent 7of DISF of GRD 20111 in SUBCAZE 1-%ale
= = Ohjctivez - Value

DRESF1 Responses
R

=]
h

2 T T T T T T T
u] 2 4 G g 10 12 14 16
lteration
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Summary "y Altair

No of Solver Time Taken Mass Savings Final Stress /Displacement
Iterations (Attach Out Files) % %
Run 1 15 00:00:35 NA Max Displacement=3.487
(Topography)
Run 2 14 00:00:34 NA Max Displacement=7.467

(Topography)



J | . Part A : Problem 2- Control Arm
y Altalr
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Problem Overview and Assumptions "y Altair

« The problem was optimization of a Automotive control arm model for given
loading conditions so as to minimize the maximum displacement on the point
of action of forces.

« The model geometry was cleaned and a faulty edge was corrected.

* The model was tetra meshed using Volume tetra method.

» Properties for both ‘Design’ and ‘Non-Design’ region has been specified.

« A Topology design variable is specified in Design region.

« Two response is set-
 Mass- Response Type mass.
« Disp- Response Type static displacement at force application node.

* A constraint of disp of upper bound=".005". (Value estimated through baserun)

* An objective of minimizing the mass response is established.
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Model and Result Pictures

* Model setup

Model Info: C/Users{Shashank/DesktopfAltair/Partd/Problem 2/New folder/PartA_Problem2_Control_Arm.hm
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—4.613E-04
306E-04

—0.000E+00
. v

Max = 2.076E-03
Grids 102363
Min = 0.000E+00
Grids 10766

Baseline Analysis (Load steps -Pot-hole, Brake,

> U
Max = 1.101E-04
Grids 102724
Min = 0.000E-+00
Grids 10766

Corner)

—8.403E-06

—0.000E-+H00
Mo

Max = 7 568E-05

Grids 102385

Min = 0.000E+00

Grids 10766

"y Altair
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« Topology Optimization (element density>.3)

Contour Plot Model info: C:A\Users\Shashank\Desktop\AltairiPartA\Problem 24New folder\PartA_Problem2_Caontrol_Arm_des.h3d
Element Densities(Density) Result: C:\Users\Shashank\Desktop\AltairiPartA\Problem 2\New folder\PartA Problem2 Control Arm des.h3d

—1.000E+00
=—8.800E-01
7.B00E-01

Design : lteration 13
Frame 4

7—4.500E-01
]—[—S.ADDE-W
—2.300E-01
——1.200E-01

—1.000E-D2

B Noresult

Mayx = 1.000E+00
3D 248526

Min = 1.000E-02
3D 248292
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Result Observations

v Altair

* |t has been observed that the displacements observed due to pot-forces is the

maximum. This is basically due to lack of stiffness in the z direction.
* Plot of .hgdata fill.

Optimization-1 1 of1

(Jbjective - Value

0.005

0.0045

0.004 7

0.0035

=
=]
fom]
0
h

Optirmization

0.001517

0.001 7

0.0005

L
000251

0002t

— Chipchive -Yaue

= = haimum Conztraint % ilation -alue

= === TOTAL MLSS -“aue

""" Compnnent 7 of DISPof GRD 10771 in SLBCASE 1-ale
Compunent 7 of DISPof GRD 10771 in SUBC ASE 2-Vale

] 10 12 14
[teration
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Summary "y Altair

No of Solver Time Taken Mass Savings Final Stress /Displacement

Iterations (Attach Out Files) % %

Run 1 13 00:00:10 60% Volume fraction Constraint 0.3 %



14 | . Part B : Problem No 1 - Clutch Pedal
y Altair
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Problem Overview and Assumptions "y Altair

« The problem was optimization of a Clutch pedal for given loading conditions
S0 as to minimize the weight of the part.

« A Topology design variable is specified in Design region. Also the draw type
IS set to single with the obstacle set to non design region.

« Two response is set-
 Mass- Response Type mass.
« Disp- Response Type static displacement at force application node.

» A constraint of disp of upper bound=".8".

* An objective of minimizing the mass response is established.



Copyright © 2012 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Model and Result Pictures

« Baseline analysis

Contour Plot Model info: C:AU nankiDesktop\AltaiPartB\Problem 1\MNew folder\PantB_Problem1 Clutch_Pedal s2.h3d
Displacement(Mag) Result: C:\Use -s-»hﬂll' DesktopiAltaiPartB\Problem 1\New folder\PartB_Problem1_Clutch_Pedal _s2.h3d

Analy system

;4 B02E-01
=—4.269E-01

3.735E-01
[3202501
2.BEBE-01

Subcase 2 (static) - Static Analysis : Iteration 0
Frame 4

ﬁ——24134E-D1
=—1.601E-01
—1.067E-01
——5.336E-02

—0.000E-+HID
B Noresult
Max = 4.802E-01
Grids 137339
Min = 0.000E-+HD
Grids 136622
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« Topology optimization

Contour Plot ., Model info; C:\Users\Shashank\Desktop\AltairPartB\Problem 1\New folder\PartB_Problem1_Clutch_Pedal_des.h3d
Element Densities(Density) Result: C:\Users\Shashank\Desktop\AltainPartB\Problem 1\New folder\PartB_Problem1_Clutch_Pedal_des.h3d

—1.000E+I0 ; :
1.000E+00 Design : lteration 44
Frame 4

7—8.900E-01

7.800E-01
[B.?DDE-EH
5.600E-01
T —4.500E-01

B e

—2.300E-01
—1.200E-01

—1.000E-02

B Noresult

Max = 1.000E-+D
30 2627

Min = 1.000E-02
3D 4076
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Result Observations

7y Altair

« Itis observed that 90% of the mass is reduced in the design domain keeping

in accordance with the constraints.

Optimization-1
Objective - Value

10f1

0.000:

0.00025

mization

Opti

00002

0.0001:5

0.0001

SE-005

= == Maxim

Obiedtive - Vdue
um Constraint Yidation - Value

== === MAZE of PROPERTY

2- Value

lteration

45

DRESP1 Responses-1

10f1

Component 7 of DIEF of GRID 139361 in SUBCASE 2-Value

DRESP1 Responses

o
wn

045

0.4

035

Component 7 of DISP of GRID 139361 n SUBC ASE 2- Walue

lteration

a0 35 40 45
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Summary "y Altair

No of Solver Time Taken Mass Savings Final Stress /Displacement

Iterations (Attach Out Files) % %

Run 1 44 00:01:17 90 % (of the Max displacement of .8 satisfied
(Topology) design domain)



J | . Part B : Problem No 3 - Aircraft Wing Rib
y Altair
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Problem Overview and Assumptions "y Altair

« The problem was optimization of a Aircraft Wing Rib for given loading
conditions so as to minimize the weight of the part with maximum stiffness.

* A Free size design variable is specified in Design region. Also the mindim has
been set to 4"

« Two response is set-
* Volf - Response Type volume fraction.
* wcomp- Response Type weighted compliances.

» A constraint of minvf of upper bound=".5".

* An objective of minimizing the wcomp response is established.
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Model and Result Pictures
« Baseline analysis

Cf:u ntour Plot Model info: C:A\Users\Shashank\Desktoph\Altairi\PartBY\Problem 3\New folder\PatE_Prablem3_Wing_Rib.h3d
Displacement(Mag) Result: C:\Users\Shashank\Desktop\AltairsPartB\Problem 3\New folder\PartB_Problem3_Wing_Rib.h3d

Analysis system o e S S L
— 7 DBRE+00 subcase 2 (static) : Static Analysis
Frame 4

7 1.854E+00
1.623E+10
[1 391E+H10
1.159E+00
T 9.272E-01
i6.954E-D1
—4.636E-01

—2.318E-01

—(0.000E-+HID

B o result

Max = 2.086E+00
Grids 21413

Min = 0.000E-+HID
Grids 11651

Z
b &
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* Free Size optimization

Contour PI ot : : Model info: C:AUsers\Shashank\DesktoptAltainPartB\Problem 3New folder\PartB_Problem3 Wing Rib des h3d
Element Thick (Thickness) Result: C:\Users\Shashank\DesktoptAltairiPartB\Problem 3\New folder\PartB_Problem3 _YWing_Rib_des h3d

—7 .00DE-+00 ' '
LO00E-+OC Design : lteration 5

—h 233 M1 - 3 = : - o
6.233E-+10 = = Frame 4

5.465E+10
IEJEBBEHJEI
3.931E+10

3. 163E+10

|I—2.396E+UD

—1.628E+00
—8.611E-01
—9.375E-02

B Mo result

Max = 7.000E+00
2D 21660

Min = 9.375E-02
2D 20295
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« Static analysis after optimization

Contour Plot Model info: C:\Users\Shashank\DesktopiAltair\PartBy\Problem 3i\New folder\PatBE_Problem3 Wing_Rib_s2. h3d
Displacement(Mag) Result: C:\Users\ShashankiDesktophAltaiiPartB\Problem 3i\MNew foldersPantE_Problem3 YWing_Rib_s2.h3d

'&‘_nazl'-‘gf?éisotgm Subcase 2 (static) - Static Analysis : Ilteration 5

w— 1.997E+H10

1.747E+0
[1 A98EHI0

Frame 4

1.2458E+00
IQ.QBSE-D’I

7. 488E-01
—4 992E-011

—2.496E-01

—0.000E-+D0

B Mo result

Mayx = 2 247E+00D
Grids 21413

Min = 0.000E+HID
Grids 11651




Optirnization
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Result Observations 7y Altair

« Thus the volume has been decreased by half, keeping the stiffness of the

wing rib intact.

QOlijjective - Value

1. 4E+005
Ohiective - Yalue
M = = Maximum Constraint Yioktion - Yale
T 1 R e S I B T i r—p— ——r— —— = === VOLFRACaf PROPERTY 1 -Walue
------ TOTAL COMPLIAMCE for SLBCASE 2 - Walue
DRESP2 3 wioomp - Yaue
1E+005
00004
B00004
400004
200004
|:| T T T T T T T T T
0 05 1 15 2 25 3 35 4 45

P
fteration
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Summary "y Altair

No of Solver Time Taken Mass Savings Final Stress /Displacement

Iterations (Attach Out Files) % %

Run 1 5 00:00:10 50% Max displacement is .75 (aprox.)
(Free Size)



Part C: Problem unattempted:

) 4 .
\ Alta I r (because of an accident suffered)

Innovation Intelligence®




,\ Altair THANK YOU
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