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Low consumption vehicle
upright simulation

[la Tov apxlko oxedlacpo aélotolnbnke n
pneBodocg Generative Design, evw otn ocuvexela
TIPAYHATOTIONBNKE TIPOCOOIWON TWV
OTATIKWY Kal SLuVAUIKWY GOoPTiWV HECW TOU
AoylopikoU tng BETA CAE Systems.
2uyKkekplpeva, oto ANSA (pre-processor)
TIPAyHATOoTIOBNKE N TIPOETOHACia Tou
pHovteAou kat n availvon FEA, n etiAuon gywve
pve tov EPILYSIS (solver), evw n emteepyaocia
Kal a§loAoynon Twyv ArtoTtEAECHATWY
npaypatomnoindnke oto META (post-
processor).




Xpnowotowndnke to Batch mesh yia va
dnuloupynBei to surface kat emtetta to volume

mesh.

E!] Mesh Settings of Session Default_Session x
Surface Mesh | Shell Criteria Volume Mesh  Solid Criteria [B] ANSA v25.1.1 (C/Users/Christos Stamatopoul/Desktop/TUCer/Thesis/Beta/Beta final upright/Additive upright.ansa) - fa) X
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SO[ICIS StruCtural b T”a = 1St Ol-der b DIRECT CONTROL v UNSTRUCTURED STRUCTURED v VOLUMES v EDIT MESH TOOLS M|
: Database X ; " fa :
Mesh size EI 0: Additive upright.ansa, Current Part: Additive upright 2
[
Target length 0.5 | =
tg 2 Name ° Number | Visible | Selected
. . - L
Maximum aspect ratio 5. |£] () v FE Structure
[ GRID 427868
Curvature refinement =
@ > ELEMENT 2367818 2367818
R . o
Distortion distance 20.% s PROPERTY >
Distortion angle 0. & > MATERIAL 2
L. [v] v Geometry
Minimum length 0. © =z FAGE T
.. v CONS 1486
Proximity refinement ‘f‘
- ™ HOT POINT 440
[_|In the same connectivity group = VOLUME 1 1
- - . v FE Auxiliaries
Simplification
SEL 2
Perimeters distance 0.35%L v (5] v ANSA Auxiliaries
Feature line angle 10. B ANSARART 2 < Ouality Monitor
& > FEATURE 163 163
Thin sides 0 WPLANE 3 0 Shells 380434
— . . uads 0
|| Maintain ELEE O_
SOLIDFACET Trias 380434
|_JForce 2 rows if width > 2. Solids 1987384
e e . Tetras 1987384 :
Initialization K ;
Existing mesh Erase ~ A y : - o ) S @
: owTe o Sepanes 222234 [y v [l oo~ % G st -rBERe-E® SB-@0-ED 59
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2€ AUTO TO onueio eTiAexOnkav ta onueia SPC1
Stru ctu ra l TIOU KATA TNV TTPOCOHOolwoN lval TTAKTWHEVA Kal
oL kKOuBol RBE2, otoucg omtoioug Ba ackouvtal ot

duVAELC.

H

Current Part: Additive upright 2

0: Additive upright(F).ansa, Current Part: Additive upright 2




LOADCASES:
. * Leftcorner SID 1

StrUCtu ral Right corner  SID 2

* Carweight SID 3
* Braking SID4

0: Additive upright.ansa, Current Part: Additive upright 2 0: Additive upright.ansa, Current Part: Additive upright 2

v Quality Monitor v Quality Monitor

Shells 105840 Shells 105840
Quads 0 Quads 0
Trias 105840 Trias 105840

Solids 401170 Solids 401170
Tetras 401170 Tetras 401170

0: Additive upright.ansa, Current Part: Additive upright 2 0: Additive upright.ansa, Current Part: Additive upright 2

v Quality Monitor  # v Quality Monitor

Shells 105840 Shells 105840
Quads 0 Quads 0
Trias 105840 Trias 105840

Solids 401170 Solids 401170
Tetras 401170 Tetras 401170




Material

To UALKO oL Ba XPNOLOTIOLCOVKE YL TNV
ektumtwon eivat Aluminium AlLSi10Mg kal exel Ta

TIAPAKATW XOPAKTNPLOTIKA:

Young’s modulus 71 GPa
Poisson’s ratio 0.33

Density 2.670 g/cm3
Name |MAT1 AlSi10Mg N E2RAED
Main Misc
FaM
MAT1 ~
MID C G NU RHO A TREF GE
MAT1 1 71000. 0.33 2.67E-9
ST sC SS MCSID



2TnV ouvexela, dnuovpyndnke eva header

M ate rial SOL101, to omoio eival ywa Linear Static Analysis,

e 4 subcases, amo ta omoia KAbe va eivatl eva
loadcase.

10+ ~ SUBCASE 1

11 DISPLACEMENT (PLOT) = ALL

12 STRESS(PLOT) = ALL

13 STRAIN(PLOT) = ALL

14 SPC = 1

15 LOAD = 1

16+ ~ SUBCASE 2 . ;
17 DISPLACEMENT (PLOT) = ALL Text Edit = Subcase List

18 STRESS(PLOT) = ALL
19 STRAIN(PLOT) = ALL

20 SPC =1 — |
21  LOAD = 2  ACTIVATE | SUBCASE

22~ SUBCASE 3 0
23  DISPLACEMENT(PLOT) = ALL —

24  STRESS(PLOT) = ALL v) -
25  STRAIN(PLOT) = ALL [v] 2
26 SPC =1 < 3
27  LOAD = 3 —

28+ SUBCASE 4 v 4
29  DISPLACEMENT(PLOT) = ALL

30 STRESS(PLOT) = ALL
31 STRAIN(PLOT) = ALL
32 SPC =1

33 LOAD = 4

34 PARAM, POST, -1



Metd tnv OAOKANPWON TNE TTPOETOPACIAC OTO
ANSA, n tpoocopoiwon EKTEAECTNKE UE TOV

Epilysis kat ta amoteAeopata eivat dtabeoipa ya
Ttapouciaon oto META.

2€ AUTO To onueio paivovral
Ta 4 subcases ou eival
dlabeoipa oto epLBArlov
Touv META, oto ottoio 6a
HUTTOPOUE VA KPIVOUHE av TO
TePQxo Ba pmopeiva
avtarokplBei otigc duvapeLc.

[ﬂ] META v25.1.1 - (C:\Users\Christos Stamatopoul\Desktop\TUCer\Thesis\Beta\Beta final upright\Additive upright(F).metadb)
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States §§‘>
SUBCASE 1 ::SUBCASE 1
SUBCASE 2 ::SUBCASE 2
SUBCASE 3 ::SUBCASE 3
SUBCASE 4 ::SUBCASE 4
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Loadcase: Left corner

Mapakdtw ¢aivovtal ol TACELG KAl Ol HETATOTIOELC.

0:Additive upright(F).metadb : Scalar: 1:0:Stresses,VonMises,MaxofTopBottom,Centrold : : SUBCASE 1 ::SUBCASE; ‘Z 2 0:Additive upright(F).metadb : Scalar: Displacements,Translational : : SUBCASE 1 ::SUBCASE 1 .Z §
X ./
l >37.758 >0.0194863
33.9822 0.0175377
~—— 30.2064 | 0.0155891
——— 26.4306 —— 0.0136404
—— 22.6548 | 0.0116918
‘ 18.879 ——{ 0.00974317
E 15.1032 _‘ 0.00779453
L 113274 —— 0.0058459

0.00389727
0.00194863
<0

No Value

7.55161
3.7758
<0

!No Value




Loadcase: Right corner

Mapakdtw ¢aivovtal ol TACELG KAl Ol HETATOTIOELC.

0:Additive upright(F).metadb : Scalar: 1:0:Stresses,VonMises,MaxofTopBottom,Centroid : : SUBCASE2  ::SUBCASE Z\f/'x 0:Additive upright(F).metadb : Scalar: Displacements, Translational : : SUBCASE 2  ::SUBCASE 2 \f/x
Y Y
I>33.4186 I>0.0176355
30.0767 0.015872

—— 26.7348 —— 0.0141084

—— 23.393 —— 0.0123449

—— 20.0511 —— 0.0105813

—— 16.7093 —— 0.00881777

— 13.3674 —— 0.00705421

—— 10.0256 —— 0.00529066

0.00352711
0.00176355
<0

.No Value

6.68371
3.34186
<0

.No Value




Loadcase: Car wieght

Mapakdtw ¢aivovtal ol TACELG KAl Ol HETATOTIOELC.

0:Additive upright(F).metadb : Scalar: 1:0:Stresses,VonMises,MaxofTopBottom,Centroid : : SUBCASE 3 ::SUBCASE3 [ 0:Additive upright(F).metadb : Scalar: Displacements,Translational : : SUBCASE3  ::SUBCASE 3 4
I>9.8618 I>0.00499206
8.87562 0.00449285
— 7.88944 — 0.00399364
— 6.90326 —— 0.00349444
— 5.91708 I 0.00299523
— 4.9309 I— 0.00249603
I 3.94472 — 0.00199682
— 2.95854 — 0.00149762
1.97236 0.000998411
0.98618 0.000499206
<0 <0

.No Value .No Value




Loadcase: Braking

Mapakdtw ¢aivovtal ol TACELG KAl Ol HETATOTIOELC.

0:Additive upright(F).metadb : Scalar: 1:0:Stresses,VonMises,MaxofTopBottom,Centroid : : SUBCASE4  ::SUBCASE Lf}x 0:Additive upright(F).metadb : Scalar: Displacements,Translational : : SUBCASE4  ::SUBCASE 4 ‘\f/’x
Y Y
I >31.2956 I >0.0447908
28.166 0.0403118
— 25.0364 —— 0.0358327
—— 21.9069 —— 0.0313536
—— 18.7773 —— 0.0268745
I 15.6478 —— 0.0223954
—— 12.5182 —— 0.0179163
1 9.38867 —— 0.0134373

0.00895817
0.00447908
<0

.No Value

6.25911
3.12956
<0

.No Value
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daivetal 0tL N peyaAutepn taon eival oto loadcase 1
pHe tun 37.76 Mpa, 1o otoio £ivatl TtoAU xapnAotepo

OE OXEON ME AUTO TIOU AVTEXEL TO UALKO TTOU
xpnotgottoovpat (Oplo duappong 240MPa).

1.5



- daivetal 0tL N peyaAlTeEPN HETATOTILON £lvAL OTO
D I S p la ce m e nts loadcase 4 pe tiyn 0.045 mm, to ottoio eival avekto.
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Displacements, Translational

0.02f

0.01F




To TEPAXLO TTOU £XEL OXEDLAOTEL AVTIEXEL TIG DLVAMELG TTOL Ba
y dexetal Kal ymopei va kataokevaotei. Omote, dnuloupynobnke
Z U I,IT[E paGI,I ata £Va TIPWTOTUTIO Yla TN CLUVAPHOAOYNON KAl HETA TNV
eTBeBaiwon OTL deV LTIAPXEL KATIOLO TIPOPBANUA TTPOXWPNOCE N
KATAOKEUN).
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