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SimSolid

Geleneksel sonlu elemanlar analizlerinde en ¢ok zamani alan geometrik basitlestirme ve sonlu
elemanlar agi olusturma islemlerini ortadan kaldirarak yiiksek kapasiteli bir bilgisayara ihtiyag
duymadan dakikalar icerisinde yliksek dogrulukta tasarimlarinizi inceleyebilmenizi saglayan
bilgisayar destekli analizleri igin devrim niteliginde goriilen bir analiz yazilimidir.

Geometri temizligi (Kuictk 6zellikleri temizleme ,baglanti elemanlari ). Yok

Mesh (Boyut , Kalite ) . Yok

Tasarimi iyilestirmek icin yapisal performansin tasarim siirecinin erken safhalarinda anlasiimasi
ve optimize edilmesi gerekir; yani gercek diinyadaki parca ve montajlarin gelisen tasarim
varyantlarina hizh geri bildirim alinmasi gerekir. Ayrintili stres arastirmalarina yonelik
DEGILDIR. Bunun icin sistem dogrulama asamasindaki geleneksel FEA hala kullaniimaktadir.

O\ ALTAIR

Simulation Revolution with
Altair SimSolid™

24.10.2023

Theoretical Background of SimSolid by Victor Apanovitch

Control of displacement boundary conditions in SimSolid
V]
v Jupd + UdG =0, [ g+VdG=0,

I g={1,4,1°2,173, ..}

N ement vector
t
One boundary DOF Two bo Three boundary DOFs

g={1} g={1,t g={1tt3)
=0 12 « U dG =0

Ce'a Approximation Variati des p aux limites. Ann. Inst. Fourier, 1964, Vol. 14, pp. 345-444
Aubin, Jean-Pierre. Approximation of elliptic boundary value problems. Wiley-Interscience, 1972

Apanovitch, V. The method of external finite element approximations. Minsk, 1991, ISBN 5-339-00597-6
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+ Quicker and shorter process

. Pre-Processing = Opportunity to run numerous additional studies
. Solver Run « Significant impact in early design phase

. Post- Processing

SimSolid Traditional FEA

SIMULATION

4 YESILOVA



Cekme Numunesi

Malzeme karti inceleme

Numune Olciileri

FEM Modeli

Malzeme Standarti

Gizelge 42 - Alagim EN AW-6063 [AIMgO,7Si]

Ekstriizyonia imal alimig tellk GUbUK/GUDUK

Boyutlar R,
mm

Astenr
%

HBW

MPa MPa % Tipik
Temper D CH Ensz | En |Enaz | En deger
gok ok | Enaz | Enaz
0, HI11 <200 <200 - || - - |8 | 16 | 25
T <150 <150 30 | - 65 @ | iz | 50
150<Ds200 | 150<S 5200 120 B85 12 - 50
15 5200 5200 175 130 8 6 65
6 =150 =150 215 170 10 8 75
150<D 5200 | 150<S5200 | 195 160 10 - 75
Tes" 5200 5200 245 200 10 8 80
ERstrizyonia imal sdiimig boru

EtRalinigi R, Reo A | A | HBW

t MPa MPa % Tipik

Temper mm Enaz | En | Enaz | En deger

K ok | Enaz | Enaz
Q, H111 <25 - a0 |- - 18 | 16 | 25
T <10 30| - 65 @ 1z | 80
10<ts25 120 | - 65 2 | 10 | 50
L <25 175 130 8 6 65
6" <25 215 170 10 8 75
TeE" 525 245 200 10 8 80
Ekstriizyonla imal edilmig profil”

ETkaliniGi R, Reoz A [ Ao | HBW

t MPa MPa % % | Tipk

Temper mm Enaz | En | Enaz | En | Enaz | Enaz | deger

k i
T4 <25 130 | - 6 | - 1@ | 12 | s0
s =3 75 130 B 3 65
3<ts25 - 410 2 H
e =70 | MAPAES 10 g 5 |

10<ts25 195 160 [ 6 75
T64* 15 180 120 12 10 65
p— =10 245 200 [ 6 80
10<ts25 225 180 8 6 80

D Yuvariak gubuk igin gap.

* Ozeliikler, basing altinda segutularak elde edilabilir.
“Egme kalitesi

degjer btin profil kesitleri icin gecerli kabul ediimelidir.

©S : Kare ve altigen qubuKkiar igin paralel yiizler arasindaki mesate, dikddrigen Gubuklar igin Kalinlik.

° Bir profilin kesi birden fazla sayida belirimis mekanik ozellik gruplanna giriyorsa, belitimis en kigik
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Ramberg Osgood ifadesine gore gerilme gerinme
divagrami olusturuldu.

5+ (7)"

E12075 - vonMises (GALISS)

2275 S e

000 oAy COXIE LSt L0571 oeMa L2 M Lot

Gerilme- Gerinme Grafigi

Standartlarda yer alan akma ¢ekme gerilmelerine ve uzama degerlerine gére Ramberg Osgood ampirik ifadesi kullanilarak malzeme gerilme gerinme diyagrami olusturulmus. Plastik
gerinme ve gergek gerilme degerleri OptiStruct yaziliminda tanimlanmigstir. Analitik ifade analiz sonuglarinin eslesmesi kontrol edilmistir.

24.10.2023
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Cekme Numunesi
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2150 N kuvvet altinda sonuglarin karsilagstirmasi. (Deplasman) Akma gerilmesinin %10 altina denk gelen gerilme degeri (2150/14=154 [MPa])

Contour Pt

Displacement(Mag)

Analysis system
1.6006-01

| Ry

f Vaueor

L rosear

= 888902

E e
s33e02
3.556€-02
1.7786-02
0.000€+00
No Resut

Mox- 1353601

Gress112652

Min = 0.000E+00

Grids 1

FEM

FEM SimSolid (Adapt for Stress)
0.154 0.159
2.9%
24.10.2023

SimSolid (Adapt for Stiffness)

J\SIMSOLID

8772302 fmm]
7.6744e-02 [mm]
6.5761e.02 [mm]

L1283e08

X

Y
“J

Design study 1 | Structural 2

5/43

SimSolid (Adapt for Stress)

J\SIMSOLID

8772302 fmm]
7.6744e-02 [mm]
6.5761e.02 [mm]

L1283e08

X

Y
“J

4 YESILOVA

Design study 1 | Structural 2
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Cekme Numunesi

2150 N kuvvet altinda sonuglarin karsilagstirmasi. (Gerilme) Akma gerilmesinin %10 altina denk gelen gerilme degeri (2150/14=154 [MPa])

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)
oo coneos O SIMSOLID O SIMSOLID

g
g rsseen

5.667E+401
37788001

18506401
8.9506-03
No Result
Max = 1.612€402
Grids 5115091
Min = 8.950E.03
Grids 5118815

153.908

0.00195

e 0.001952

; Oe 153.6082

5 ?z'x 5 ?z'x
Design study 1| Structural 1 Design study 1 | Structural 2
FEM SimSolid (Adapt for Stress)
153.91 153.57
-0.0%
24.10.2023

o 4 YESILOVA
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Cekme Numunesi

2380 N kuvvet altinda sonuglarin karsilastirmasi. (Deplasman) Akma gerilmesine denk gelen kuvvet

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)
e, A SIMSOLID A SIMSOLID
1=

FEM SimSolid (Adapt for Stress)
0.176 0.175
-0)6%
24.10.2023

e 4 YESILOVA
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Cekme Numunesi

2380 N kuvvet altinda sonuglarin karsilastirmasi. (Gerilme) Akma gerilmesine denk gelen kuvvet

FEM

SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)
esses (20 & 30) (GAUSSKvonMises, ComerData) A SIMSOI' ID A SIMSOL ID
[z
| e ey S —

9.9076-03

170.453
€ 0.00236
- e 0.002363 i -
% ! X Oe 170'0512 Design study 1 | Structural 1 b Design study 1 | Structural 2 b
FEM SimSolid (Adapt for Stress)
170.05 170.01
0.0%

24.10.2023

s 4 YESILOVA




Cekme Numunesi

2500 N kuvvet altinda sonuglarin karsilastirmasi. (Deplasman) (2380*(1+0.05))

FEM SimSolid (Adapt for Stiffness)
A SIMSOLID

Min = 0.00(
Grids 5112027

0.183 [men]

0.148 [mm]
0114 fmen)

Design study 1 | Structural 1

FEM SimSolid (Adapt for Stress)
0.305 0.304
-0.8%
24.10.2023

9/43
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SimSolid (Adapt for Stress)

0.183 men]
0.149 [mm]
0114 [men)

Design study 1 | Structural 2

\SIMSOLID

0304 [mm}

E

M
pax 9307
— ]

4 YESILOVA



Altair Teknoloji Konferansi Turkiye
2023

Cekme Numunesi

2500 N kuvvet altinda sonuglarin karsilastirmasi. (Gerilme) (2500/14=178.57)

FEM

SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

O SIMSOLID A SIMSOLID

Contour Plot
Element Stresses {20 & 30) (GAUSSH(vonMises)
Ar em

60 875 [MPa]

60366401
20246401
20136401

1682602

Result

61057 MPa]

179.817 S v
£ 0.006636
e 0.006658 s ,
i “‘ ’ Ge 178.6277 Design study 1 | Structural 1 ’ “ 'x Design study 1| Structural 2 i “ "
FEM SimSolid (Adapt for Stress)
178.63 178.61
0.0%
24.10.2023

o5 4 YESILOVA
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Cekme Numunesi

2500 N kuvvet altinda sonuglarin karsilastirmasi. (Kalici deplasman)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

o A SIMSOLID A SIMSOLID
f i

1358501
Lotseot
11900001

I onseor 3

11913601 jnm]  Sisbemnt
™

e )
~
Design study 1 | Structural 1

Design study 1 | Structural 2

FEM SimSolid (Adapt for Stress)
0.125 0.119

lak6%

24.10.2023

s 4 YESILOVA
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Cekme Numunesi

2500 N kuvvet altinda sonuglarin karsilastirmasi. (Plastik gerinme)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

‘
2\ SIMSOLID J\SIMSOLID

e

A
poe
f o=

I 1.641€.03
1
No Result
ids 5114422
i

76425009

7.87020-09
.

" Design study 1 | Structural 1 Design study 1 | Structural 2 .
ront

FEM SimSolid (Adapt for Stress)
0.004 0.005

6.0%

24.10.2023 12/43 l/ YESi LOVA
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Cekme Numunesi

2650 N kuvvet altinda sonuglarin karsilastirmasi. (Deplasman) (%1 plastik gerinme)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

e 2\ SIMSOLID 2\ SIMSOLID
o= -

& 2910
2335601

1751601

1167601

5836602

0.0006+00

No Result
Max = 5.253€-01 32595¢.01
Grids 5113188 25833601 fmen]
Min = 0.000E+00 19071601 ] _
Grids 5112027 %

3
2588560
1.9123.01 mm]

% ?l'x 8 fz'x
FEM SimSolid (Adapt for Stress)
0.525 0.524
-0.0%
24.10.2023

s 4 YESILOVA
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Cekme Numunesi

2650 N kuvvet altinda sonuglarin karsilastirmasi. (Gerilme)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

J\SIMSOLID J\SIMSOLID

1.8918e+02 (MPa)
189326402 [MPa)
1.8918e+02 [MPa]

301812400 [MPa]

191.877
€ 0.013277
e 0.013366 . { B
.’Z,x Oe 189.3462 Design study 1 | Structural 1 = Design study 1| Structural 2 a
FEM SimSolid (Adapt for Stress)
189.35 189.32
0.0%

24.10.2023 14/43 II YESi LOVA
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Cekme Numunesi

2650 N kuvvet altinda sonuglarin karsilastirmasi. (Kalici Deplasman)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

J\SIMSOLID J\SIMSOLID

;
 md
8 233e0

1751601 ‘
I 16701 Value = 0.333
p
e
"
&

218010.01
163930.01 fmen]
1.0987¢.01 men]

218
164126
1.1005¢-01 {mm)

Design study 1 | Structural 1 Design study 1 | Structural 2

FEM SimSolid (Adapt for Stress)
0.333 0.328

-14%

24.10.2023 15/43 II YESi LOVA
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Cekme Numunesi

2650 N kuvvet altinda sonuglarin karsilastirmasi. (Plastik Gerinme)

FEM SimSolid (Adapt for Stiffness) SimSolid (Adapt for Stress)

Contour Plot
Plastic Strains (2D & 3DKEquivalent Plastic Strain, ComerData)

Lasseaz
| Ryere

s580e.03
= emeos

& 6arse03
| SERET)

Ssec03
I 2566603

2 242?5_
-

1283603

Design study 1 | Structural 1 Design study 1 | Structural 2

FEM SimSolid (Adapt for Stress)
0.011 0.011

1.5%

24.10.2023 16/43 l/ YE$i LOVA
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Cekme Numunesi

3500

3000

2500

2000

Kuvvet

1500

1000

500

0 1 2 3 4 5 6 7 8 9
Deplasman

FEM Analizinden elde edilen Kuvvet Deplasman Grafigi Karsilastirma

24.10.2023

a3 4 YESILOVA
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Cekme Numunesi (Modal)

Cantour Plot Contour Plat Contaur Plot
Eigen Mode(Mag) Eigen Mode(Mag) Eigen Mode(Mag)

Analysis system Analysis system Analysis system
8.799E+02 9.091E+02 8.222E+02
'— 7.822E402 I- 8.081E+02 I— 7.309E+02 s
— 6.844E+02 — 7071E+02 — 6395E+02
— 5.866E+02 — 6.061E+02 — 5.482E+02
4.889E402 5.051E+02 4.568E402 Ei:::“
I 3.911E+02 I 4,040E+02 I 3.654E+02 i
2.933E402 3.030E+02 2741E402 {E"“‘"
[ 1.955E+02 [ 2.020E402 [ 1.827€+02 Max 1.0000¢+00
9.777E+01 1.010E+02 9.136E+01 — 15570
— 0.000E+00 — 0.000E+00 ~— 0.000E+0 — e ot
No Result No Restlt Mo Restilt 66667001
Max = 8.799€+02 Wax = 90916102 Max = 8.222€402 S0000e.01
Grids 5112667 Grids 5113523 Grids 5112667 S 166701
Min = 0.000E+00 Min = 0.000E+00 Min = 0.000E+00 —30e 0
Grids 5112294 Grids 5112294 Grids 5112294 o 1666701
e

z z z
v ! _x Mode1-F=1.677963E+02 v ! x |Mode2-F=7.205267E+02 v ! _x Mode 3-F =1.128024E+03|

Contour Plot Contour Plot Contour Plot

Eigen Mode(Mag) Eigen Mode(Mag) Eigen Mode(Mag)
Analysis system Analysis system Analysis system
1.213E+03 8.041E+02 7.815E+02
' 1.078E+03 I 79478402 I 6.946E+02
= 9.433E+02 A = 6.254E+02 = 6.078E+02
— B.085E+02 2 — 5.360E+02 — 5.210E+02
6.738E+02 4.467E+02 4.342E+02
[ 5.390E402 [ 35746402 [ 3.473E+02
4.043E+02 2.680E+02 2.605E+02
2.695E+02 1.787E+02 1.737E+02
1.3486+02 8.934E+01 86836401
— 0.000E+00, ~— 0.D00EH — 0.000E+0(
Nao Result No Restlt No Restilt
Max = 1.213E403 Max = 8.04TE%02 Max = 7.815E402
Grids 5112662 Grids 5112667 Grids 5112477 Z
Min = 0.000E+00 Min = 0.000E+00 Min = 0.000E+00 Y f
Grids 5112294 Grids 5112294 Grids 5112294 - | X

Design study 1 | Modal 1

z z z
v | x Mode4-F=2745534E+03 v | x Mode5-F=3.1130436+03 v | x Mode 6-F = 4.637128E+03

OptiStruct SimSolid Difference
Flexible mode| Frequency X Y Z Frequency X Y z Frequency
1 167.8 0.0 0.0 52.3 167.1 0.0 0.0 52.4 -0 %
720.5 0.0 49.0 0.0 718.9 0.0 49.1 0.0 -0.2%
1128.0 0.0 0.0 16.1 1122.9 0.0 0.0 16.1 -06%
2746.0 0.0 0.0 0.0 2721.0 0.0 0.0 0.0 -09%
3113.0 0.0 0.0 6.7 3096.1 0.0 0.0 6.7 -06%
4637.0 0.0 18.2 0.0 4623.2 0.0 18.3 0.0 -0B%

|k WIN

24.10.2023 18/43 II YESi LOVA
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Ekstriizyon Kalibi

Bolster

Backer

Feeder
Dummy Block Plate

Die Ring

Horse Shoe

Die Slide

Friction zone Deformation zone

Die

Hollow

<7 Heat flow

24.10.2023 19/43 ’I YESiLOVA




Ekstriizyon Kalibi

Altair Teknoloji Konferansi Turkiye
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1.0E+00
[ Q0ED1
80E01

= 70E01
[ 6.0E-01
2 5iem
41E01
31E0
21E01
11E01

Grids 530132

Ekstrizyon sirasinda kalipta olusan esnemeler profil toleranslari ve kalip 6mri agisindan 6nem teskil etmektedir. Kalip mukavemeti incelenerek optimum kalip tasarimi gergeklestirilir.

24.10.2023

sofes 4 YESILOVA



Ekstriizyon Kalibi

Basing

Contour Plot
Pressure (MPa)(Scalar value)

7.534E+02

I 6.697E+02
5.860E+02

— 5.023E+02

24.10.2023
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Sinir Sartlari

A SIMSOLID A SIMSOLID
oY
oz Design study 1 | NL_450_Ref_High [z
Design study 1| NL_450_Ref_High [ Y%
%

oy 4 YESILOVA
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Ekstriizyon Kalibi

Deplasman karsilastirma

3.556E-01
— 3111801
— 2.667E-0

I s 4 YESILOVA



Ekstriizyon Kalibi

Deplasman karsilastirma

FEM SimSolid
X -0.08 -0.08
Y -0.04 -0.03
Z 0.30 0.31
24.10.2023

23/43

Average Displacements, [mm] :
Displacement magnitude = 0.32
Displacement X = -0.07
Displacement Y = -0.03
Displacement Z = 0.31

Altair Teknoloji Konferansi Turkiye

2023

Average Displacements, [mm] :
Displacement magnitude = 0.32
Displacement X = 0.02
Displacement Y = 0.00
Displacement Z = 0.32

¥ Average Displacements, [mm] :

Displacement magnitude = 0.32
Displacement X = -0.00
Displacement Y = -0.00
Displacement Z = 0.32

4 YESILOVA
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Ekstriizyon Kalibi

Gerilme karsilastirma

Contour Plot

FEM SimSolid
1 943.00 947.00 0.4%
2 976.00 980.00 o.?z%
3 977.00 975.00 -0.0%
4 972.00 979.00 0.7%

s 4 YESILOVA
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Ekstriizyon Kalibi

Plastik gerinme karsilastirma

Contour Plot
Plastic Strains (2D & 3D)(Equivalent Plastic Strain, CornerData)
Simple Average
[ 1.0000E+00
1.0000E-02

— 5.0000E-03
©— 1.0000E-05 ﬁ
No Result :
|
Iso > 1.0000E-05
Max = 1.2155E-02 '§ ?
Grids 2477336
Min = 0.0000E+00
Grids 1

S

yV <

v

X A

24.10.2023 25/43 ’I YE$i LOVA




Ekstriizyon Kalibi (Modal)

Contour Plot
Eigen Mode(Mag)
Analysis system
5.399E+02
[ 4.799E+02
4.199E+02
— 3.599E+02
.. 2.999E+02
i 2.400E+02
[ 1.800E+02

,'\\

,’}7

)

o

1.200E+02
5.999E+01  \

— 0.000E+00
No Result

Max = 5.399E+02
Grids 260465
Mi_r?¥ 0.000E+00

%“*Mode 1 - F = 5.004020E+03

Contour Plot
Eigen Mode(Mag)
Analysis system /
3211E402 {
-—
-

¢

4.129E+02 /
[ 3.670E+02 P
— 2.753E+02 .
2.204E402 _ P
1.835E+02 X
-[ 1.376E+02
9.175E+01
4.588E+01 N -2

— 0.000E+00

No Result
Max = 4.129E+02
Grids 259355
Min;¥Y 0.000E+00

7**Rfode 4 - F = 5.856024E+03

Contour Plot
Eigen Mode(Mag)
Analysis system
l 3.063E+02
2.723E+02
2.383E+02 -
= 2.042E+02
1.702E+02
1.362E+02
1.021E+02
l 6.808E+01
3.404E+01
~— 0.000E+00

w % &
No Result \\ -

Max = 3.063E+02

Grids 258703

Min;¥ 0.000E+00 s

- “ffode 7 - F = 9.953955E+03

)

24.10.2023

Contour Plot
Eigen Mode(Mag)
Analysis system ¢
[ 5.427E+02 A2 g
4.824E+02 ‘
4.221E+02 A
— 3.618E+02
3.015E+02
= 24126402
= 1.809E+02
[ 1.206E+02

/2%

L

6.029E401 v \ < “"
-

— 0.000E+00 !
No Result

Max = 5.427E+02

Grids 257173

Mi?¥ 0.000E+00

% “*Mode 2 - F = 5.062813E+03

Contour Plot

Eigen Mode(Mag) -

Analysis system ‘ /
i

[ 3.708E+02

3.296E+02
2.884E+02

o -~
— 2.472E+02 ;
2.060E+02 ~
- 1.648E402
I 1.236E+02 e
8.240E+01
% -
41206401  \ <

— 0.000E+00
No Result
Max = 3.708E+02

Grids 258706
Mip;¥ 0.000E+00

7**ffode 5 - F = 8.842078E+03

Contour Plot .
Eigen Mode(Mag)
Analysis system /

l 3.945E402 4
3.507E+02 VN
3.069E+02 -~
— 2630E402
2.192E402 =
17548402
B 13156402
l 8.768E+401
4.384E+01
— 0.000E+00

Y \ -
A -
No Result ‘
Max = 3.945E+02
Grids 259360
Min¥ 0.000E+00

e “ffode 8 - F = 1.003671E+04

-~

Contour Plot .
Eigen Mode(Mag)
Analysis system £ /

[ 3.986E+02

3.543E+02 4 VN
3.100E+02 A

— 2.657E+02 -
g 224e02 _
il 1.772E+02 L
1.329E+02 =
8.858E+01
4.429E+01
— 0.000E+00
No Result
Max = 3.986E+02
Grids 257824
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Contour Plot
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Contour Plot

Eigen Mode(Mag)

Analysis system
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No Result
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Mode

O 00 NO UL B WN -

[E
o

Frequency
5.00E+03
5.06E+03
5.64E+03
5.86E+03
8.84E+03
9.11E+03
9.95E+03
1.00E+04
1.02E+04
1.07E+04

0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
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X-TRANS

Y-TRANS

0%
0%
0%
0%
1%
0%
0%
0%
0%
1%

Z-TRANS

0%
0%
0%
0%
0%
0%
0%
0%

27%

0%
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Ekstriizyon Kalibi (Modal)

Contour Plot
Eigen Mode(Mag)
Analysis system

6.379E+01
I 5.670E+01

2\ SIMSOLID

4.961E+01
~ 4.253E+01
3.544€+01 Displacement
2.835E+01 mode e
2126401 i
1.418E+01 Luzl w
- 7.088E+00 lax 1.0000e+
— 0.000E+00 [ Hoveidy
No Result 2(7;22(::
2]
Max = 6.379E+01
Grids 258694 5.0000e-01
Min = 0.000E+00 -iusme::
Grids 253660 o 25000e-01
-LWB]&O]
8.3333e-02
Min 3.2650e-08
Y
~ Z
¢
1 Mode 9 - F = 1.017379E+04 s
Y Design study 1 | Modal 6
b

FEM SimSolid (Adapt for Stress)
10173.79 10399.00 2.2%
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Sase Gelistirme

Modal, Inertia relief ve rijitlik analizleri

O\ SIMSOLID O SIMSOLID O SIMSOLID O\ SIMSOLID

- ‘I"‘v i e Design study 1 | Kx
Design study 1 | Modal 1 § = Design study 1 | Vertical_Impact_NL_stress. Design study 1 | Vertical_impact_NL_stress
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Fikstlir

2\ SIMSOLID A\ SIMSOLID

Von Mises
Stress [MPa]
Max 3.6322e+02
[ 1:5000e+02
[ 13864402
—1.2727e+02
- 1.1591e+02
1.0454e+02
~ 9.3177e+01

Min 3.0755e-06

=
Min 3.5574e-02

Design study 1 | Structural 1 Y‘\LX

Design study 1 | Structural 1
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Koltuk

J\SIMSOLID O SIMSOLID

acement
Magnitude
L] Von Mises
Max 2.8075e+01 Stress [MPa]
-2—57362::; Max 1.6737e+03
[ g 1.6000e+02

$2.1057e+01 ]

11 8717e+01 [ 14500e+02

1.6377e+01 - 1.3000e+02
- - 1.4038e+01
Ji 1.1698e+01

9.3585¢+00
B 0189 +00
_ W
[ 6793400
i 23397400
Min 4.3179e-05

Min 1.9733e-02
¥
X
2z h £
Koltuk | Analiz
X
z

Koltuk | Analiz
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Arka Alt Koruma

SRR B s Bl ETLID

:—
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e
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Ruzgarhk Bar
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Ruzgarhk Bar

. Density

Material ID [kg/m3]
_ Aluminum 2700
Steel 7850
Glass 2500

24.10.2023 33/43

Module of Elasticity
[MPa]
70000
210000
70000
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Yield Stress  Ultimate Tensile

[MPa] Stress [MPa]
170 215
235 330
50 52
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Riizgarlik Bar 403 N

3G

1000
mm
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Ruzgarhk Bar

Max 2.1446e+02 [MPa]

1.7157e+02
1.5656e+02
1.4155e+02
- 1.2654e+02
1.1153e+02
9.6522e+01
8.1512e+01
6.6502e+01
5.1492e+01
3.6483e+01
2.1473e+01

in 2.9971e-02

Design study 1 | Structural 1 Steel Yield Stress [MPa] Max Stress [MPa]

235 214.5
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Ruzgarhk Bar

SIMSOLID

Displacement
Magnitude
[mm]

Max 2.1752e+00

1.9929e+00
1.8126e+00
1.6214e+00
1.4501e+00
1.2688e+00
1.0876e+00
9.0632e-01
7.2505e-01
5.4379e-01
3.6253e-01
1.8126e-01

in 1.1106e-07

i

Max Displacement [mm]

2.17

Z

l ™ Gravit
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Termal Tasiyici Sepet
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Termal Tasiyici Sepet

Properties of Materials

Material ID Density Module of Elasticity Yield Stress Ultimate Tensile Stress
[kg/m3] [MPa] [MPa] [MPa]
AA 6063-T6 2700 70000 170 215
ST-37 7850 210000 235 330
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Termal Tasiyici Sepet

Max 5.2664e+01 [MPa]

2.0013e+01
1.6326e+01
1.2640e+01
8.9535e+00
5.2671e+00

X . .
Design study 1 | Structural 1 Y2>L gn study 1!
ravity
Steel Yield Stress [MPa] Max Stress [MPa]
235 52.7
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Termal Tasiyici Sepet

3.4556e-01

Max Displacement [mm]

1.04

Design study 1 | Structural 1 YDL
ravity
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Sonuclar

* Sonlu elemanlar analizlerine gegmeden dnce parga tasarim geometrisinde yapilabilecek ufak degisiklikler ile hazirladigimiz analiz modeli ile analiz edilen sistem lzerindeki
kontaklari, parganin genel davranisi, olasi ciddi yiiksek gerilmeleri ve yerlerinin tespitinde Lineer ve Nonlineer Statik analizlerde SimSolid faydal bulunmustur.

* Yapilan tim analiz taleplerini bir fem analizi 6ncesinde SimSolid analizlerini siirecimize dahil etmekteyiz.
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