CSA

Cross Section Analyzer is a tool for automatic creation and calculation
of various cross sectional design concepts.

Cross sections are generated basing on user-defined design variables.
The software enables the definition of material, thickness and length
design variables.

One of the greatest advantages of the Cross Section Analyzer is the
speed of calculations.
Now it is possible to

Search for the optimal solution with the usage of results filtering
functionality. Set the range of acceptable results values and find the
most suitable cross-sectional designs.




CSA - MANUAL

» Cross Section Analyzer — Main View

= Explorer Window

= Cross Section’s Browser

= 2D view — Cross Section in Macro Element Method
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> Open Existing Analytical Project
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CROSS SECTION ANALYZER - MAIN VIEW 3

CSA main view is divided into 3 main areas: Explorer window, Cross section 2D view and
Properties Window.

Main Toolbar Properties window
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Explorer window

The Explorer window includes the basic cross section, list of imported materials, all defined
design variables and results reports. All elements of a CSA solution are grouped in appropriate
folders in the Explorer tree.

Cross Section’s Browser

In the cross section 2D view the geometry of an analyzed cross section is presented. It is
equipped with the selection and area selection tools which enable the user to select specific
elements of the cross section and assign them to chosen design variables.

Moreover, charts for axial response, bending response, torsion response etc. are available after
clicking on an appropriate bookmark at the bottom of the 2D view window.

Properties window

In the Properties window the user can view properties of any selected object of the Analyzer’s
solution. Results of the basic cross section can be checked as well as detailed parameters of
any plate or segment.

In case of materials, detailed characteristic of a selected material can be viewed

In case of a selected design variable the user can view, define and edit desired parameters.

Main Toolbar

Main toolbar located above the Explorer window guaranties easy access to main functionalities
of the CSA.
Detailed description of CSA tools and functionalities will be given in later parts of this manual.




MAIN VIEW - Explorer Window 4

The Explorer tree enables easy access to all elements of an analytical project.
All objects can be found in appropriate expandable folders.

€50:0-Thim Walled Cross Secton | €5 1. 1-Thin Walled Cross Section | €533 APl x
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At the vary bottom of the

Imported Cross Section

Double click on a Cross
Section to open it in the
Cross Section’s Browser
window.

Imported materials

Double click on a material o
to open the Material Editor =
window.
Detailed definition of a
selected material can be
viewed in the properties
window.
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Analytical Combination — set of design variables.

Within the “Analytical Combinations folder the user
can find separate folders for each available design
variable. All elements of a cross section assigned to
a design variable will be listed in the explorer tree.
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Explorer tree the Analyzer

Report can be found.

Double click to open the
report window in which
results can be displayed and
filtered.

* Calculate Analytical
Project to display results!
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MAIN VIEW - Explorer Window 5

Material Editor

Double click on a chosen material in the Explorer window to open the Material Editor window.
In the Material Editor the stress-strain curve is displayed. Additionally, after selecting the
appropriate bookmark, the strain rate characteristic can be displayed.

Detailed definition of a material can be viewed in the Properties window
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MAIN VIEW - Cross Section’s Browser 6

Double click on a Cross Section in the Explorer tree, to open it in the Cross Section’s Browser
window. In the cross section 2D view the geometry of the base cross section is displayed.

The window is equipped with selection tool — the user can easily select plates and points of the
cross section, view their definition in the properties window and assign selected objects to a
chosen design variable.

User can open multiple cross sections in browser

I CS.B D}—Th\nWalledess Section ‘ CS 1:1-Thin WWalled Cross Section | CS53 E-A—Pi\larl CS55- Bumperl x Se/ect Plates and Points Of the Cross
o TS section.
Display result charts for mechanical
o response of the cross section. Click on
an appropriate bookmark at the bottom
of the 2D view window.
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Each opened cross section is visible as separate tab. To switch to other cross section just click
on its tab. To close cross section, click on the "X” in the upper right corner of the browser or
right mouse click on tab that are to be closed and select Close button.
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MAIN VIEW - Cross Section’s Browser 7

Several cross sections can be displayed 303wt |
simultaneously in the browser window in a vertical
or horizontal way. To display several cross sections
at once, right mouse click on a tab or drag and drop
it. Then select whether the cross sections are to be
displayed vertically or horizontally.

C5 0: 0-Thin Walled Cross Section | C51:1-Thin Walled Cross Section

Close

EH rewH orizontal Tab Group
M Mew Vertical Tab Group

- T : [r—

25
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Area Selection

o

The user can select several plates I
and points of a cross section I
simultaneously by means of the |
area selection tool. |
Please note that all selected |
plates will be marked in orange |

|

|

| I

.

color, all selected points will be
marked in red color.

Cross Section Editor toolbar CS 0: 0-Thin Walled Cross Section | €S 1: 1-Thin \walled Cross Section |

Each cross section editor contain its | " @y o7 4 of
toolbar with Select, Rotate, Show '
Length, Show Thickness and Zoom

to all tools. €S 0: 0-Thin Walled Cross Section | [

To rotate the cross section enter the | © " da o7 # cf -
angle value and press enter button - I: -
on the keyboard. @ Rotate by Angle [dE*::I] 19 | Bag
To recalculate rotated cross section ' 1 Calculate
select it in the explorer tree and click

on the calculate button.




2D VIEW - Cross Section in Macro Element Method 8

Accordingly, to the Macro Element Method (MEM) the VCS software enables the creation of a
simplified cross section model build of plates and segments based on Points.

All Cross Sections created in MEM consist of :

* Points
* Plates — created by connecting two Points
* Segments - build of Plates

|
i

e Super Folding Elements
and possibly
» Connections

-0 (] )

Crosa Seckion Edtor [ sl Crushing | Banding | Tomon

IMPORTANT NOTICE

Please note that a cross section purposed for analysis in the CSA needs to be defined with
accordance to the Macro Element Method.

Incorrect or too dense discretization of a cross section can affect the overall results.

In the picture on the left an example of a Cross
Section modelled in MEM can be seen. Please note
that each segment has been marked in different
color.

A Macro Element model is a simplified model,
where details of the cross-sectional geometry
should be neglected.

The problem of radius modelling at the Cross
Section level is related to the definition of Super
Folding Element (SFE) and corresponding
modelling methodology (quite different then in FE
programs). The energy absorption in corner area
can be significantly increased only for radii that
guarantee development of full plastic folds like in
the case of circular or hexagonal column.

In the picture on the right,
the comparison of a
simplified MEM model
(gray) and a typical model
created in accordance with
the FE methodology can
be seen.

I‘ stl
nailyzer




MAIN VIEW - Properties Window

In the Properties window the user can view detailed definition
of any selected object from a current CSA solution.

After selecting any object in the Explorer window all its
properties will be automatically displayed.

In case of a cross section, the Properties window
includes not only information about the geometry and
assigned material but also detailed results*.

* More information available in "VCS - Cross Section

Editor Manual”.

~ 1 Properties
Area 308 [mm"2]
Material 2000121 (LS_DYNA)
Referencelength 108.77
SpecificMass 2.4301 [kg/m]

- SummaryOfCrossSectionDati SummaryOfCrossSectionData

Thickness 1

v 2 Resulis

> AxialResponse Auial crushing data

> BendingMix Mxx (red principal axis)

> BendingMyy Myy (blue principal axis)

> BendingRangeEnergy Bending Energy in angle range

> BendingSechbo Mex” (Y7 Secondary Plane)

> BendingSechMyy Myy" (X"Z Secondary Plane)

> DentingResponse Denting crushing data

> DesignRecommendations Design flaws and recommendations

» ElasticProperties Elastic response data

> LateralResponse Lateral crushing data

> TorsionResponse Torsion response data

v 3.Misc

CalculatedFlag True
Pl n
14
3
- . 5
~ 4Mvannﬂl
CalculateAliModes True
CalculateBendingSec False
ConstrainedBendAndlLatCrus] 0
Neutral &xesOrientation Default
ShowOryginalShape False
~ Other
Comment
Guid (fafde73-e3dd-4dc0-82e5-ed99acBbE5
Layer Default
Name 0-Hexagonal hat

~ 0. Basic Properties
Material 2000121 {(LS_DYNA)
Thickness 1.1

~ 1. Apperance
Color ] 165, 165. 165
Visible True

w 2 Properties

» DirectionVector (1,0.0)

> End (15. 31)

> Start (-15. 31)

30
4362

43.62 [mm] (OK)
17 [mm]

For any selected plate, information concerning
thickness, assigned material and length are available.
Those data can be treated as reference when defining
design variables.

/

\

\

In CSA it is possible to work with ductile isotropic
materials which can be defined in form of elastic-

~
0-Plate
Web
v
Comment
Guid 5741532-3d45-4513-8bbd-Afa6f89a10
Layer Default
VCS_MaterialEditor_Form [ |
OB B @
Flow Stress [MN/m*2]
//-_ ‘‘‘‘‘‘‘‘
» /
P—

plastic piecewise characteristic.

v 1.Material - Ainbutes

Type
2. Material Constants
HardeningFactor

w

2076

MassDensity
PoissonRatio
ProofStrain
ProcofStress

YoungModulus

The Material is described by five

Ductilelsotropic groups of data

1 available in the Properties window:
7890

o2 « Material Constants

380

200000 « Stress Strain Characteristic

103

0 05 &
[ pefined s/s (True) =] Eneray Equivalent /s (True)
x=0.253 y=35343

3. Stress - Strain Charactenstic
StressStrainCharacteristic
StressStrainCharacteristic Ty, Amay

StressStrainHardeninglaw 100 [%] isotropic

StressStrainHardeningType  lsotropic
StressStrainMeasure True

4. Strain - Rate Hiects
StrainRateCharacteristic D=8 E+3 . p=8
StrainRateType CowperSymonds
5. Fracture Indicator

AreaReduction 0

D 1

FractureModel SurfaceStrains
Other

Comment

Guid 5793483408
Layer Def ault

Name 2000121 (LS_DYNA)

Amray: [10] points defined

03-4333-595-d65dfaled

e Strain Rate Characteristic
e Hardening Factor

e Fracture Indicator

* Detailed information available in
"WCS - Material Editor Manual”.



CREATE NEW ANALYTICAL PROJECT

Choose cross sections for analysis

10

Ma mMaterial

I Thickness

New JOpen

Project

Le Length

Variables

MF Move Point

£
o

Combination

Add Objects

Report

{ —}
g8

Calculate

Calculate

W3 C

Select Rotate

Tools

X

Delete

Edit

To create new analytical project, Thin-Walled Cross Sections need to be imported. Click "New”
button and select VCS file with cross sections that are to be analysed.

* Note that only calculated cross sections can be imported.

** Cross section needs to be defined accordingly to the Macro Element Method requirements.

In the "Object Import”
window on the left-
hand side there is a
list with a complete set

of cross sections and
materials available in

Available Objects”

button to import all
cross sections and

materials available in

specific object from the
list, you can display its

Double click enables to
preview the cross

Objects Import B
[T Nodes T Beams ™ Rigids I~ FE Pans rcsieciedCbacs
Object Name | Object Type |
¥ Materials [~ Characierisiics I CrossSections [~ Spine Line
Search object(s) by phrase: |
—Available objects:
Cbject Name Object Type EEN=
2000168 (LS_DYNA) VCS_Material = o
2000186 (LS_DYNA} VCS_Material =
498 {LS_DYNA) VCS_Material
389{LS_DYNA) VCS_Material .
3855 0T VCS Maleril the selected file.
383{LS_DYNA) VCS_Material
340{LS_DYNA) VCS_Material
312{LS_DYNA) VCS_Material
457 {LS_DYNA) VCS_Material ; n
1457 {L5_DYNA) VCS_Materil Click Impor t All
403{LS_DYNA) VCS_Material
453{L5_DYNA) VCS_Material
333 {LS_DYNA) VCS_Material
500{LS_DYNA) VCS_Material
257{LS_DYNA) VCS_Material
360{LS_DYNA) VCS_Material
357{LS_DYNA) VCS_Material
450 {LS_DYNA) VCS_Material
451 {LS_DYNA) VCS_Material
5000010 (LS_DYNA) VCS_Material )
16 (LS_DYNA) VCS_Material the fil e.
335(L5_DYNA) VCS_Material
0 Crashbox VCS_CS_ThinWalled
1 - AFilar VC5_CS_ThinWalled
2- Upper Rail VC5_CS_ThinWalled
3- Rocker Panel VC5_CS_ThinWalled
4 Roof Cross Member VC5_CS_ThinWaled
Import All Available Object Impart Selected Objects i
i
Objects Import . .
s onn B After clicking on
" Nodes [T Beams ™ Rigids I™ FEParts -
Object Name [ Object Type I
¥ Materials [~ Cha cs ¥ CrossSections [~ Spine Line
Search object(s) by phrase: |
properties.
=
( 1.Properties \ Add >>
Area 429.0094 fmm"2)
Material << Remove
ReferenceLengt 97.09
SpecificMass | 3.3732 kag/m)] .
SummaryOfCro: SummaryOfCrossS section.
Thickness. Multiple thickness
~ 2Results
v AxialResponse Axial crushing data
AxialCompr O
EnergyAbsc| 59.7587 fchm/m]
PeakForce | 139.0887 kN]
SEA 17.716 kNm/kg]
> SelectedFol 1. Recommended
SaueshLoa 1537091 kN] 1- Acpillar a

VCS_CS_ThinWalled
VCS_CS_ThinWalled
VCS_CS_ThinWalled
VCS_CS_ThinWalled

VY VY Y Y

Import All Available Object

TriggeringD Not defined

TriggeringF Not defined
Bendinghbox | Mbox (red principal axis
BendingMyy My lblue principal ax
BendingRangeE Bending Energy in an
BendingSechxx Mux" (Y°Z Secondary
BendingSecyy Myy” (X°Z Secondary
DentingRespon: Denting crushing date
DesignRecomm| Design flaws and rect
ElasticPropertie Hlastic response data

cross
ectjo

0;

|yzer

50

yd

Cross Section Editor




CREATE NEW ANALYTICAL PROJECT 11

Objects Impart nl»

Nodes E3MS igids arts —Se\ectedOhjems -
Plom Tree Do B (b e [Obge e [\ You can import only
¥ Materials [~ Charzcieristics ¥ CrossSeetions [~ Spine Line .
S selected objects as you
pra wish. After selecting them
| Object Type ] ‘ \ .
2000168 (LS_DYNA) VCS_Materal ,_l‘L = from the ‘Available
2000166 (LS_DYNA) \VCS_Material Bendinganget = Add = . ;g
1495(L5_DYNA) VCS_Material > BendingSecht Ob_]eCtS list (Use CTRL
389 LS_DTNA) \CS_Material > BendingSechty, .
385(L5_DYNA VCS Material DentingR
ﬁiiimﬁi i pa = button to select multiple
312(L5_DYNA) VCSiMat::I : E;::::T;:: Ob_]eCtS), click on
457 (L5_DYNA) VCS_Material L
7 sonin VS Ve B8 TorsionRiaspon: the Add button to add
403 {LS_DYNA) VCS_Material v amedﬂ < )
453(L5_DYNA) CS_Material lculstedFlag | True
s ome Ve Moterd Calu them to Selected Objects
500(L5_DYNA) \CS_Materal - .
297 {LS_DYNA) VES Materl Z:;":em list. To delete
360 (L5_DYNA) \CS Material .
397 (LS_DYNA) VES Vaterl SuperF oldingl unnecessal‘lly added
450(L5_DYNA) VES Material b :iaulcu"l:emmdu\m — A
%EE?L\.‘SN?YNA) ﬁﬂm CaleulateBendir False Ob]eCtS select them fr om
c& u:z:: e the Selected Objects list
Thiny EHEG .
vee comivicr | [ and click on the Remove
inWa
VES CS_Thinialed Comment button
VCS CS_ThinWallsd Guid .
= Layer Default
VC5C3 Thialed Name =i
1 . | Objects Impart
/
I Nodes [ Beams I Rigids I FEPars Seereno
Object Name | Object Type
[V Materials [~ Characierisiics W CrossSections [~ Spine Line 0-Crashbox VCS_CS_ThinWalled
ety | LN © ==
) ) ' Available objects:
When selection is Object ame (oot Te | ﬁﬁl E
.. : 2000168 (LS_DYNA) VCS_Mateial
finished click on 2000165 {L5_DYNA) VCS Haeid . ;::Wm = L
438 (LS_DYNA) VCS_Mateial ngSec!
the Import Selected 383 (LS DYNA) VCS_Materd > DentingRespen:
N 385 (LS_DYNA) VCS_Material >  DesignRecomm
383 (L5_DYNA) VCS_Materal
Objects button. s oy oS Mtera )| HeicPropere
212 (L5_DYNA) VCS_Material
457 (LS_DYNA) \rcs_Mat:z\ : ;"L""Hﬁ"”‘
. . 457 (L5_DYNA) VCS_Material =
(*) Objects related with  |sasomy VES e CalculstedFizg True
lected 30 (5 YA VG3 e o
ater its
selected ones (e.g., amiLs o 5 e ros
materials assigned Zris oo Vo tetd ) superoidnge
397 (LS_DYNA VCS_Material -Advanced
to selected cross 0L o VC3 Miaens Colclatealivor Troe
. . 451 (LS_DYNA) VCS_Material CaleulateBendir False
SeCtIOﬂS) will be 5000010 (LS_DYNA) VCS_Material ConstrainedBen 0
N ) 16 (LS_DYNA) VTS _Material NeutralixesOril Default
335 (L5_DYNA VCS Mateial i
imported automatically. ] S Mot | ILSrxOngelS False
3 - Rocker Panel VC5_CS_ThinWalled Comment
5-Circle VC5_CS_ThinWalled =
6 - Bumper VC5_CS_ThinWalled Guid
- Layer Default
Name =

I Import All Available Object Impart Selected Objects

|Solution Explorer
EI--% Analytical Project
- "1 C5 0: 0 - Crashbox

. . L C51:1- A-Pillar
After the import is completed, the cross | £S 9 4 - Roof Cross Member
sections and materials are added to the E1-5 Materials
Solution Explorer tree and placed in 2000168 (LS_DYNA)
appropriate folder. 4 i i | 2000166 (LS_DYNA)

----- [ 498 (LS_DYNA)

----- | 389 (LS_DYNA)

----- | 385 (LS_DYNA)

----- 1 500 (LS_DYNA)

----- | 297 (LS_DYNA)

=-\—) Combinations

=k E‘;' Analytical Combination

: i) Material Design Variables

{77 Thickness Design Varables
Length Design Varables
Move Points Design Variables




OPEN EXISTING ANALYTICAL PROJECT 12

Material Move Point =l il - \ ’h'
Select "Open” button to open Thickness D D : o
. . Newl Open Combination Report Calculate Select Rotate | Delete
previously created CSA analytical Length
p["oject, Project Variables Add Objects Calculate Tools Edit

Please note that CSA files have
.vcsa extensions.

™ Open

<« v 4 B ™isPC 5 Desktop » CSA

e Select the file to open.

# Quick access

Gnebrive Confirm by “Open” button.

File name: | csa manual.vesa

The project is opened and ready to use. If the folder with project’s results is available, then
project don’t need recalculation to display Report. If the results folder is not available,
recalculate project to be able to use all report functionalities.

17" 500 Trn alea Cro Sectoan

By —

a@E@E
oboom
<

Fdar | Live O | Awel G | B | Tomson|




IMPORT CROSS SECTIONS/ MATERIALS 13

@ Additional cross sections and materials can be imported at any time.

7 New In order to import objects, click on File and select the “Import” option.

| Save

Select a VCS file from which you wish to import objects and press Open.
Save As
=V Open

Import Objects Import o
P
[T Nodes I Beams I Rigids [ FE Parts 7?:::":%"’“& o
ame bjsct Type
Info ¥ Materials [~ Characieristics ¥ CrossSections [~ Spine Line
| Search object(s) by phrase: |
 Available objects
Preferences | Obiect Name [ Otject Type Bs|E
SRS 2000168 (LS_DYNA) VCS_Material
2000166 (LS_DYNA) vcs_Mag:\ ol
498 (LS_DYHA) VCS_Material
389 (L5_DYNA) VCE Materd
. 385 (L5_DYNA) VCS_Materil
In the “Object Import” |misoms VCS Mt
i 340 (L5_DYNA) VCS_Material
- 312(L5_DYNA) VCS_Material
window on the left 497 (LS_DYNA) VCE Materd
i i 457{L5_DYNA) VCS_Material
hand side there is a i VCS e
. . 453 (L5_DYNA) VCS_Material
list with a complete 388 (LS_DYNA) VES_Material
t of ti 367 L5 DVHA VCS atore
L _Material
Sset or cross sections T Ve et
i 397 (L5_DYNA) VCS_Material
and materials 450{L5_DYNA) VCE Materd
: : 451{L5_DYNA) VCS_Material
available in the 5000010 (L5_DYNA) VCE Materd
. 16 (LS_DYNA) VCS_Material
selected file. 335(L5_DYNA) VCS_Materil
0-Crashbox VCS_CS_ThinWalled
1- A-Pillar VCS_CS_ThinWalled
2 - Upper Rail VCS_CS_ThinWalled
i " 3- Rocker Panel VCS_CS_ThinWalled
Click Impor t All 2~ Roof Crose Member VCS:CS:Th::W:IIed
Available Objects”

button to import all [roor Al it Otiea
cross sections and

materials available in

the file.

Objects Import . .
I B After clicking on
(il I Beams = I” FEPa . .
[Otject Nme [ Obect Trpe [ specific object from the

¥ Materials [~ Characteristics [V CrossSections I~ Sp ¢ K . B
Search oisct(s) by phrase: list, you can display its
L Available objects: properties.

200015.:”:0 NA) lvc's MT BT

(LS_DY! _Material
1.Properties Add >>

2000166 (LS_DYNA) VCS_Matenal L \ .

498 (LS_DYNA) VCS_Material Area 429.0034 fum "2 Double click enables to
389 (LS_DYNA) VCS_Material Material << Remove g th

385 (LS_DYNA) VCS_Material Referencelengt 97.09

383 (LS_DYNA) VCS_Material SpecificMass | 3.3732 [kg/m] p review € Cross

340 (LS_DYNA) VCS_Material SummaryOfCro: SummaryOfCrossS P

312 (LS DYNA) VCS_Material Thicknes [ Mutiple thicknees section.

497 (LS_DYNA) VCS_Material =

457 (LS_DYNA) VCS_Material -Reauls

403 (LS_DYNA) VCS_Matenal v AxialResponse Axial crushing data

453 (LS_DYNA) VCS_Material AxialCompr 0

388 (LS_DYNA) VCS_Material EnergyAbsc| 59 7597 lchim/m]

500 (LS_DYNA) VCS_Material PeakForce | 139.0887 kN]

232(7: 1'['; gmﬁ; gg-mm: SEA 17.716 lNm/kg]

397 (LS_DYNA) VCS_Material ’ :‘f‘;‘:ﬁ? :;3' *hw”m-lrur ded | s

450 (LS_DYNA) VCS_Material SquashLoaq 153.7091 [kN] 1- A-Pillar a

451(LS_DYNA) VCS_Material TriggeringD Not defined

5000010<Ls_uv~m VCS_Material TriggeringF Not defined

16 (LS_DYNA) VCS_Material > BendingMbor | Mo (red principal anis

335 (LS_DYNA) VCS_Matenal 5| BendingMyy | Myy biue principal ax

% > BendingRangeE Bending Energy in an

iV 5 BendingSechtxx Mex” (Y-Z Secondary

3-Rocker Panel vCS cs’mnwamd >\ BendingSechyy Myy" (CZ Secondary

4-Roof Cross Member VCS_CS_ThinWalled > DentingRespons Denting crushing date

5 - Circle VCS_CS_ThinWalled >  DesignRecomm| Design flaws and rect

6 - Bumper VCS_CS_ThinWalled \ ElasticPropertie Elastic response dxal

Y

ross = o
_ectjon
nalyzer

50 25 0 25 50

Cross Section Editor
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Objects Impart nl»

Nodes - igids - Selected Objects: ]
Pl T T T [Obs e [Obeet Tie L[| You can import only
¥ Materials [~ Charzcieristics ¥ CrossSeetions [~ Spine Line .
S selected objects as you
pra wish. After selecting them
| Object Type | ‘ 1 .
2000168 (LS_DYNA) VCS_Materal ,_l‘L = from the ‘Available
2000166 (LS_DYNA) \VCS_Material Bendinganget = Add = . ;g
1495(L5_DYNA) VCS_Material > BendingSecht Ob_]eCtS list (Use CTRL
389 LS_DTNA) \CS_Material > BendingSechty, .
385(L5_DYNA VCS Material DentingR
ﬁiijgmﬁ ﬁgju%t::: . D;;,gg;p;; but.“ton to S?/ect multiple
312(L5_DYNA) VCSiMat::I : E;::::T;:: Ob_]eCtS), click on
457 (L5_DYNA) VCS_Material L
457:L5iDYNA; VCSiM:t‘::I 8 TorsianRespon the Add button to add
403 {LS_DYNA) VCS_Material v amedﬂ < )
453 (LS_DYNA) VCS_Material lcul ag True
s ome Ve Moterd Calu them to Selected Objects
500(L5_DYNA) \CS_Materal - .
297{L5_DYNA) VCS Mot Z:;":em list. To delete
360 (L5_DYNA) \CS Material .
397 (LS_DYNA) VES Vaterl SuperF oldingl unnecessal‘lly added
450(L5_DYNA) VES Material b :iamlcu"l:emmdu\m — A
%EE?L\.‘SN?YNA) ﬁﬂm CaleulateBendir False Ob]eCtS select them fr om
%i u:z:: ot O the Selected Objects list
Thiny EHEG .
vee comivicr | [ and click on the Remove
inWa
VES CS_Thinialed Comment button
\/CS CS_ThinWaled Guid .
= Layer Default
VC5C3 Thialed Name =i
(e |
1 s | Objects Import
/
[ Nodes [ Beams " Rigics [ FEParis peleees
Object Name | Object Type
[V Materials [~ Characierisiics W CrossSections [~ Spine Line 0-Crashbox VCS_CS_ThinWalled
ety | LN © ==
) ) ' Available objects:
When selection is Object ame (oot Te | ﬁﬁl E
.. : 2000168 (LS_DYNA) VCS_Mateial
finished click on 2000165 {L5_DYNA) VCS Haeid . ;::Wm = L
438 (LS_DYNA) VCS_Mateial ngSec!
the Import Selected s oma VCS ot » Derergfespon
N 385 (LS_DYNA) VCS_Material >  DesignRecomm
383 (L5_DYNA) VCS_Materal
Objects button. s oy oS Mtera )| HeicPropere
212 (L5_DYNA) VCS_Material
457 (LS_DYNA) \rcs_Mat:z\ : ;"L""Hﬁ"”‘
. . 457 (L5_DYNA) VCS_Material =
(*) Objects related with  |sasomy VES e CalculstedFizg True
lected Shom o e
selected ones (e.g., amiLs o 5 e ros
materials assigned e e o SearddnE.
397 (LS_DYNA VCS_Material -Advanced
to selected cross 0L o VC3 Miaens Colclatealivor Troe
. . 451 (LS_DYNA) VCS_Material CaleulateBendir False
SeCtIOﬂS) will be 5000010 (LS_DYNA) VCS_Material ConstrainedBen 0
N ) 16 (LS_DYNA) VTS _Material NeutralixesOril Default
335 (L5_DYNA VCS Mateial i
imported automatically. ] S Mot | ILSrxOngelS False
3 - Rocker Panel VC5_CS_ThinWalled Comment
5-Circle VC5_CS_ThinWalled =
6 - Bumper VC5_CS_ThinWalled Guid
- Layer Default
Name =

I Import All Available Object Impart Selected Objects

Solution Explorer
EI--% Analytical Project
- L C50: 0 - Crashbox
LCE 1 1- ARl
Afte( the import is _completed, the cross 1 cs 4. Hm;fa['r.mss Member
sections and materials are added to the E1-5 Materials
Solution Explorer tree and placed in 2000168 (LS_DYNA)
appropriate folder. 4 i i 1 2000166 (LS_DYNA)

----- [ 498 (LS_DYNA)

----- | 389 (LS_DYNA)

----- | 385 (LS_DYNA)

----- 1 500 (LS_DYNA)

----- | 297 (LS_DYNA)

=] Comman Combinations

=- E‘;' Analytical Combination

: i) Material Design Variables

{77 Thickness Design Varables
Length Design Varables
Move Points Design Variables
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BB Analytical Project VCS_MaterialEditor_Form [ = | ~ 1_Material - Afributes
i1 15-Double hat & diaphragm Type Ductilelsotropic
Materials O|LIBB @ 3
B o ] v 2_Material Constants
ﬁ[ﬁ; {:HS_.D.YNA} ___________ —- HardeningFactor 1
T cluminium P N I —— MassDensity 2700
5056 aluminium - S R .
M shed 450 % PoissonRatio 03
B+ Combinations 306,135 ProofStrain 0.002
E% Analytical Combination ProofStress 324
E:‘ Material Design Variables e YoungModulus 70000
=-Ma M-Dv0 v 3. Stress - Strain Charactenistic
o= 0-Plate Stress StrainCharacteristic A=114, n=0.42, epsf=0.26. Al
El- ] Thickness Design Variables 2 Stress StrainCharacteristic PowerlLaw
E‘-m T-DV-1 Stress StrainHardeninglLaw 100 [%] isotropic
. e 1CLEIate EHLE Stress StrainHardeningTyp Isotropic
B Length Design Varables Stress StrainMeasure True
B-Le LDv-2 _
EH 5 Plate 102,045 v 4_Strain - Rate Efects
‘..Ma Point {20) StrainRateCharacteristic  C=2 E-3 . eps_0=1
‘. o Paint (20) . StrainFateType JohnsonCook
[=-1~) Move Points Design Varables Plastic Sran 1 v 5. Fracture Indicator
gy ! | astic Strain [1] 1 ]
E-ME MP-DV-3 v = = = = = AreaReduction 0
o Pairt (20) [ pefined s/s(True) | Energy Equivalent s/s (True) D 1
B Reports x=-0002 y=392.173 ureModel cL
[2) Analyzer Report 3

All imported objects can be found in the Explorer window.
Detailed definition of a material can be viewed in the Properties window.

Double click on a selected material to open the Material Editor window in which stress-strain
and strain rate characteristics are displayed.
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For each “Analytical Combination” user can define four types of design variables: material,
thickness, length and move point.

Home View About
% Material [E Move F'Eiﬂ? |E\$] D %
l'—'.-‘.,__‘: . .:i':,_; GoZ

TN Thickness o
New Open Combination Report Calculate Delete
:L_E'Length

Project \_ Variables D Add Objects Calculate Edit

EI--%‘% Analytical Project

... L 15-Double hat & diaphragm _ )

L Material Design variables folders are located under the
H-pm, Malenais “Analytical Combinations” branch of the
=1+ Common Combinations Explorer tree.

EI% Analytical Combination

In order to open and define a chosen design
variable select the appropriate folder in the
Explorer window. Afterwards click on the
design variable icon available in the CSA main
toolbar.

Newly created design variable will be added
to the fitting folder in the Explorer window.

Assign various materials to a selected plate or a group

Material Design Variable
of plates

Assign various thickness values within the defined

Thickn Design Variable
cKness g range to a selected plate or a group of plates.

Assign various length values within the defined range to
Length Design Variable a selected plate or a group of plates.

Additionally define moving and/or restricted points of

the cross section

Move Point Design Variable Change coordinates of selected points along a
predefined vector. Analyze various geometry variants
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1. Create material design variable =B Analytical Project

The Material Design Variable enables to assign various
materials to a selected plate or a group of plates from
different cross sections.

In order to define a design

variable, select the Analytical
Combinatiqn branch in the Th Thickness
Explorer window.

Ma paterial |ME Move Point

Le |ength

Afterwards click on the design Variables
variable icon available in the
main toolbar.

2. Set material design variable

EI:‘ Common Combinations

: El% Analytical Combination
B i ign \ariables
¢ i-Ma mMovD

Automatically a new Material Design Variable will
appear in the Explorer tree. Double click on it to open
"Browse for material” and set the materials.

Browse for Material "Browse for Material” window
Flowstress [MNin 2] 22 |E includes a list of all imported
materials.

Ductilelsotropic

; NA) vcs,Mater;a —
2000142 (L5_DYNA)  VCS_Material / HardeningFac] 1
2000163 (LS_DYNA)  VCS_Material MassDensity | 7890 .
2000164 (LS_DYNA)  VCS_Mateial g5 Fomsanfaio |03 For each selected materlal, the
FroofStrain__| 0.002 . . .
| Peisvms 30 | USE€r can view its stress-strain
/ Younghlodulus) 200000 .
chart and properties.

Stress StrainCl|
Stress StrainCl| Amay
StressStrainHi|
StressStrainHi|

s
/-

Select number of materials for
analysis and confirm by "OK”.

Multiple materials can be selected

311“ 1 Material - Atributes with CTRL.

0K
Cancel

v Misc

Select material design variable in the Name M-DV-0 .
explorer tree to preview its settings. = 12000121 (LS_DYNAY, 2000122 (LS

In the “Values” section of the Properties Option 1 2000121 (LS_DYNA)
window all defined material options are Opfion 2 2000122 {(LS_DYNA)
listed Option 3 2000132 (LS_DYNA)

’ Option 4 2000138 (LS_DYNA)

Selected materials can be changed at any
time.
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3. Assign Plates to previously defined design variable

M steel 325
1

I 165, 165, 165
T

Name
-urm ] wm 24w 5 || Lserdofrad e o e lats (VCS_CS_Plte)

B a1
Comen Secton Edts [ A5 st | Bandng | Tomson

1) Select required plate or number of plates in the
2D view. Use the CTRL button or area selection
option to select multiple plates.

18

Select required plate or number
of plates and afterwards drag
and drop them in the
appropriate design variable (in
the Explorer window).

(*) Please note that you can add
plates from different cross
sections. Double click on cross
section to open its window.

Step-by-step instruction on how
to add plates to a variable is
given below:

All selected elements will be marked in orange.

(*) Please note that points are also
automatically selected when using the area
selection. They will however not be assigned to
material nor thickness design variable.

B2 Analytical Project
----- . _.'_'_]- 15-Double hat & diapl
B35 Materials
B+~ Combinations
B-B% Analytical Cofination

gtefal Desian Variables

i Length Design Variables
477 Move Points Design Variables
..... Reports

3) All assigned plates will be automatically added to the
design variable in the Explorer tree. Note that the
plates contain information about the cross-section
they come from.

(*) After selecting a design variable in the Explorer

window all plates assigned to it will be highlighted in
orange in the 2D view window.

ross £} i

|yzer

\
\_

2) After selecting plates, drag and drop them in the
appropriate design variable in the Explorer tree.

|_—‘_|'E‘,| Combinations

E% Analytical Combination
=+ Material Design Variables
E|,f_'-,'1§, M-Dv-0

----- o C5 0: O-Plate
------ oo 5 0: 0-Plate
------ oo 5 0: 0-Plate
------ oo 5 0: 0-Plate
------ oo 5 0: 0-Plate

----- 1 Length Design Varables
----- ] Move Points Design Varables

Each object can be removed from the CSA project after
clicking on the "Delete” icon in the main toolbar or delete
button on the keyboard.
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1. Create thickness design variable

= 55' ﬂnal}rtlcal Project

The Thickness Design Variable enables to assign = "} (-Double hat & diaphragm

various thickness values within the defined range to a E ,.~=' Materials

selected plate or a group of plates from different cross | ‘. 1 2000121 (L5_DYNA)

sections. -7 Common Combinations
-B% Analytical Combinati

In order to define a design Ma Material ME Move Point =ah ahical Combination

variable, select the Analytical ' . . .

4 Th Thi -4 Thick; ] Variabl
Combination branch in the e Thickness ! i Thickness Design Variables
Explorer WI_ndow. Aﬁerwards click | L& Length | i i 'j Move Points Design Variables
on the design variable icon Variables | Reports
available in the main toolbar.

2. Set thickness design variable : o
B-7 Combinations
Automatically a new Thickness Design Variable will appear = = mammﬂl.cnmb'@mn .
. . . WL : 4] Material Design Varables
in the Explorer tree. Double click on it to open "“Thickness s . . .
El-—1 Thickness Design Varables

Design Variable Editor” and set the thicknesses. " [0 TDvO

Thickness Design Variable Editor n

[ Define available values: P In the "Thickness Design Variable Editor” the minimum

© Sirete 2 and maximum value of plates thicknesses can be set.

Minimum: :“-5 Additionally, the increment needs to be defined.

Maximum: 3

Increment: ID.5

€ Manual . Alternatively, after checking the “"Manual” option, it is
possible to input set of user defined thickness values.

The design variable definition procedure ends by clicking

oK | Concel | gy $———— ON the “"Apply” button.

Useful keyboard shortcuts: Click on the cross section 2D view and use one of the presented
Key: L — show lengths keyboard shortcuts in order to display plates thicknesses and /
Key: T - show thickness or lengths.

Basing on the design variables definition the software will automatically create cross sectional
design variants, where prior selected plates will be
given various thickness values.

Increment 0.5

Manual (Collection)

Select specific design variable in the explorer tree to Maximum 3

Minimum 05

preview its settings. In the "Values” section of the

MName T-DWV-1

Properties window all defined thickness options are

listed. Synthetic True

{05,115 2,25, 3}

Option 1 0.5

cross f:} Soien s
ectl Ogin 2
~nalyzer e —
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3. Assign Plates to previously defined design variable

m - o ox

Select required plate or
number of plates and
afterwards drag and drop
them in the appropriate
design variable (in the
Explorer window).

(*) Please note that you can
add plates from different
cross sections. Double click
on cross section to open its
window.

Step-by-step instruction on
. ; : 1 how to add plates to a
e ::...1 E—ﬂa:ﬂl - o w72 2144 '35 | User defined rame cf e ples (VC5_CS_Plse]. variable I'S given below:

1) Select required plate or number of plates in the -~ / \
2D view. Use the CTRL button or area selection / \
option to select multiple plates.

All selected elements will be marked in orange. . \

(*) Please note that points are also
automatically selected when using the area
selection. They will however not be assigned to
material nor thickness design variable.

EI--% Analytical Project
il 1 15-Double hat & diap
¥ Materials
E'j! Combinations
EI% Analytic

2) After selecting plates, drag and drop them in the
appropriate design variable in the Explorer tree.

: U esign Variables
"1 Move Paoints Design Variables
E| Reports
i-.[2) Analyzer Report |_:_|'j Common Combinations
E% Analytical Combination
L] Matenial Design Variables
El'ﬁ Thickness Design Varables
=10, T-Dy-D

3) All assigned plates will be automatically added to the
design variable in the Explorer tree. Note that the
plates contain information about the cross-section

they come from. e C5 0 11-Plate
- C5{: 11-Plate
(*) After selecting a design variable in the Explorer o C3 00 11-Flate
i 05 [ 14-Plate

window, all plates assigned to it will be highlighted in

orange in the 2D view window. oo C5 0 15-Plate
----- 71 Length Design Variables

----- 7] Move Points Design Varables

* ]E“ Each object can be removed from the CSA project after
clicking on the “"Delete” icon in the main toolbar or delete

yze r button on the keyboard.
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Length Design Variable 21

1. Create length design variable

El% Analytical Project

The Length Design Variable enables to assign various i1 -Double hat & diaphragm

length values within the defined range to a selected B4 Materials

plate or a group of plates from different cross sections. il 2000121 (LS_DYNA)
B~ Comman Combinations

—J

EI% .Fnal'_.ftical Combination

----- '] Material Design Varables
a0 Thickness | 1 i Thi ' i

In order to define a design
variable, select the Analytical
Combination branch in the
Explorer window. Afterwards

Ma paterial MF Move Point

Ve -4 Length Design Varables
click on the design variable galength § )} L v
icon available in the main Variables | i Reports

toolbar.

2. Set length design variable :
El--% Anahytical Combination

-] Material Design Variables
----- {7 Thickness Design Variables
|E|P‘1 j riables

----- Le |-DVD

Automatically a new Length Design Variable will appear in
the Explorer tree. Double click on it to open "Length
Design Variable Editor” and set the thicknesses.

engnDesan frtle =B X The Length Design Variable offers two definition options:

—Variable type:

< - Multiple Plates (the same length)
& Mutiple Plates (the same length) - Multiple Plates (slaves proportional length)
" Multiple Plates (slaves proportional length)
[ e avalable value: < In the “Length Design Variable” window the minimum
90 and maximum length value for chosen plate or number of
v B plates can be set.
o [ Additionally, the increment needs to be defined.
Increment: |5
€ Manual
130
B i Alternatively, after checking the “"Manual” option, it is
o o possible to enter set of user defined length values.
The design variable definition procedure ends by clicking
oK Cancel oty | €

Useful keyboard shortcuts:

Key: L — show lengths
Key: T - show thickness

on the “"Apply” button.

Click on the cross section 2D view and use one of the
presented keyboard shortcuts in order to display plates
thicknesses and / or lengths.
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3. Assign Plates and Points to previously defined design variable

After the definition of Length Design Variable is completed a plate or number of plates need to
be assigned to it, as well as a set of master and slave points.

(*) Please note that you can add plates from different cross sections, but proportional plates

length is implemented only within one section. Double click on cross section to open its
window.

Sample procedures for assigning plates to design variables are described below:

Case 1: Single Plate

1) Select Plate - during the
analysis process CSA will _ :
automatically create number of . e
cross-sectional design concepts | |
in which this plate’s length will
be changed accordingly to the
design variable’s definition.

2) Drag and drop the plate to
previously defined Length
Design Variable in the E| ' Length Design Variables
Explorer window. - E-L2 LDVD
Note that the plates contain L._., Cs o ”'F"E“EI
information about the cross-
section they come from.

3) Select Master Point
1] Length Design Variables (moving point) - plate’s
E-LE LDVD length will be changed
B '”1: Lot in the direction of the
1 selected point. In other
words, only this selected
point will be "moved”.

4) Drag and drop selected
Master Point to Plate in
the Explorer tree

ross .o
“ectjon
nalyzer

\-—IIJ
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Case 2: Multiple Points

23

To each plate within a length design variable Slave Points can =77 Length Design Variables
be assigned. Those points will be moved proportionally to the =-Le L-DV0
B, C5 0: 11-Plate
-..Mw Point (20)
{- o Point (2D)
~ @ Paint (20)

movement of the master point.

Drag and drop selected Slave Points to Plate in the Explorer
tree in the same way as the master point.

Note that the first Point added to the Explorer tree is the
master point. All points added below will be slave points.

The slave point will be moved along a vector parallel to the
master plate.

- 0 Poirt (20)

@ Master Point /‘

\
{
\ L

(] Slave-Point

™
/7] 7 /

v

[\ d //

NS
| T

e —

/I’ - /C)
L

Case 3: Multiple Plates

To one Length Design Variable several plates

can be assigned.

To each plate a moving point needs to be
selected.

L |1

E|'j‘,| Length Design Variables
- B-Lle LDV

=M, CS0: 11-Plate

{  L.Ma Point (2D}

The Length Design Variable offers two options of multiple plate movement definition:

1. Multiple plates — the same length
2. Multiple plates - slaves proportional length

—— button on the keyboard.

=_| Fach object can be removed from the CSA project after
‘ ]E” clicking on the “"Delete” icon in the main toolbar or delete
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Case 3.1: Multiple plates — the same length Vewichle bype:

ultiple Plates (the same length)
In case of the “the same length” option all plates assigned
to the design variable will share the same length value.

" Multiple Plates (slaves proportional length)

To each plate a moving point needs to be selected.

All moving Points (marked below in orange and blue) will E|'j| Length Design Yariables
change its position along a line tangent to its original plate =-Le L-DvD
(see below). =M, €5 0: 11-Plate
. L.Ma Point (2D
In consequence of such plate-length change in the presented .. CS 0 14-Plate |
example, the angles between plates of the cross section will :..Ma Point (2D)
be changed. :
O Master Point
(first Plate \
~ >
O Master Point \
(second Plate) | Pl
‘ll ))J\"J—J_____r_,f

Case 3.2: Multiple plates — slaves proportional length

Wariable type:

In case of the "“slaves proportional length” the plate " Multiple Plates (the same length)
“"defined” as a slave plate will change its length @Aultiple Plates (slaves proportional length)
proportionally to the master plate.

Note that the first Plate added to the Explorer tree is the

master plate. All plates added below will be slave plates. -7 Length Design Variables
In the pictures below, the master plate is marked in orange and slave E-L& L-DVD

plates in blue. - €5 0:11-Plate
To each plate a moving point needs to be selected. - C5 0 14-Plate
The slave points (marked below in blue) will change their position o rg; DP_ "{i[’tplftm
along a line tangent to their original plates (see below), but they will E'““'M_ Pornt Q;}
not share a common length value. The length value will change El,._. CS 0: D-Plate
proportionally to the master plate | Mg Point 20) |

In consequence of such plate-length change in the presented example,
the angles between plates of the cross section will remain the same.

O Master Point

O Slave Point
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1. Create move point design variable

The Move Points Design Variable enables to assign

various point vector values to a selected point
group of points from different cross sections.

or a

25

BE- JE' .I“H"IEMICE| Project
; ----- 1 0-Double hat & diaphragm
= p*'_ Materials
------ 1 2000121 (LS_DYNA)
B Common Combinations
El% Analytical Combination

In order to define a design
variable, select the Analytical
Combination branch in the Ih Thickness
Explorer window. Le Length

Ma paterial

MF Move Point

----- 1 Material Design Variables
i) Thickness Design Variables

Afterwards click on the design Variables

variable icon available in the
main toolbar.

Automatically a new Move Point Design Variable (MP-DV)

will appear in the Explorer tree.

2. Assign points to the move point design variable

-1 | ength Design \(ariahles
-] Move Poirts Design Varables
..... Sports

E% Analytical Combination
b1 Material Design Variables
----- 1 Thickness Design Varables
Length Design Yariables

= 'j Move Points Design Varables
..... ME MP-DV-D

After the definition of Move Point Design Variable is completed, a points need to be assigned to
it. Select required points or number of points and afterwards drag and drop them in the
appropriate design variable (in the Explorer window).

(*) Please note that you can add plates from different cross sections. Double click on cross

section to open its window.

Sample procedures for assigning plates to design variables a

E% Analytical Combination

EI'E‘,' Meove Points ‘Design Varables

(1IE MP-DV-D

..... o C50: Paint (20)
i @ CS 0 Point (20)

1) Select required point or number of points in

the 2D view. Use the CTRL button or area
selection option to select multiple points.
All selected elements will be marked in red.

(*) Please note that points are also
automatically selected when using the area

ihed on the next page:

selection. They will however not be assigned to

material nor thickness design variable.

CrosSs Q =

+ '@'l Each object can be removed from the CSA project after

clicking on the “"Delete” icon in the main toolbar or delete

ectl
' yZE r button on the keyboard.
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lj — Comman Cnmblnatmns

2) After selecting plates, drag and drop them in the
appropriate design variable in the Explorer tree.

[ MP-Dv-3
= =h = & =

- ‘] Commen Combinations

= E'? Analytical Combination

.F‘1 Materal Design Varables

] Thickness Design Varables
7 Length Design Variables
=-47~] Move Points Design Variables

3) All assigned plates will be automatically added
to the design variable in the Explorer tree.

(*) After selecting a design variable in the
Explorer window, all plates assigned to it will

be highlighted in orange in the 2D view EI!E I'u'IF'—D‘n.n_’—E-
window. - o Poirt {ED}
o “\- o_Paint (20}

3. Set move point design variable

B- H& Analytical Combination

'”‘1 Material Design Variables

1 Thickness Design Variables
"1 Length Demgn “ariables

- ign.Variables

Automatically a new Move Point Design Variable will

appear in the Explorer tree. Double click on it to open

"Move Point Design Variable Editor” and set values. .
~JMF MP-DV-0

HE

Meve Point Design Variable Editor n
. . —Wector values:
Define the vector values (X and Y coordinates) —2 | 5
Y: o3
. R Increment: 10
Define increment and number of steps ——> :
Steps: 5

I Include Inverted Coordinates

Define additional vector in selected direction > Invert:
% |nvert Xand Y
€ Invert X
i H C Invert Y

Point assigned >

to a Move Point '

Design Variable oK | Cancel Apply

User defined — 15

vector Move point design variable can be

previewed at any time.
*
1 _

After clicking on a Move Point Design
Variable in the explorer tree all points
assigned to it will be marked in red and
vectors are displayed as blue lines.

Q + ]E“ Each object can be removed from the CSA project after
O n clicking on the "Delete” icon in the main toolbar or delete

yze r button on the keyboard.



MF Move Point

Move Point Design Variable

Inverted vectors

Move Point Design Variable gives the possibility to create additional inverted vector. Three

options of inversion are described below:

Invert XandY

This option enables creation of additional vector in
an inverted X and Y direction (marked in green in

the picture below).

In the Properties window of Move Point Design
Variable, the defined options can be previewed.

As a result of a
fully defined move
point design
variable the CSA
will automatically
generate number
of cross-sectional
design variants.

IncludeReverseVector

IncrementStep

MovelectorX

MovelectorY

27

Move Point Design Yariable Editor

—Vector values:
X 5
Y: [-10
Increment: |5
Steps: [3

W Include Inverted Coordinates

Name MP-DV-0 [ Invert:

Reverse_x [ % |nvert X and Yl
™ Invert X
= Invert Y

o]

Cancel

Apply

Coordinates of assigned points will be changed along the defined vectors.
Please see the example below:

Original cross section

Cross -
sectlo

7~ | ’\l

---s'|na|yzer

===

Examples of automatically generated variants of

cross-sectional geometry.
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Invert X ¥ Include Inverted Coordinates
This option enables the creation of additional vector in [
inverted X direction (marked in green in the picture ' Invert Xand Y
below)
[l Y
In the Properties window of Move Point Design meer

Variable, the defined options can be previewed.

Coordinates of assigned points will be changed along

the defined vectors.
H7| r“‘?‘l

Please see the example below:

|

Original cross section Examples of automatically generated variants of
cross-sectional geometry.

Invert Y
¥ Include Inverted Coordinates
This option enables the creation of additional vector ~Invert:
in inverted Y direction (marked in green in the et X and Y
picture below).
 Invert X
In the Properties window of Move Point Design [ & InvertY
Variable, the defined options can be previewed.
Coordinates of assigned points will be changed along oK I Cancel Apply

the defined, vectors. Please see the example below:

e

Original cross section Examples of automatically generated variants of
cross-sectional geometry.
Cross *CI*

ectjon
nalyzer

k
|
=

/\-—lIJ(
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MF Move Point

IncludeReverse\ector
IncrementStep LT
MaowveWectorx 5
Maowvelectory

Note that Move Point Design Variable settings can
be viewed and edited in the Properties window.
Inverted vector settings also can be changed in the
Properties window.

E'E,I Maove Points Design Varables

=-MF E Reverse_X False
.. o Poirt (2D) Reverse_ Y False
w1 Point (20) Steps 3
Values {r, 5", 107

Independent vectors

Note that the Move Point Design Variable can be edited for each point independently in the
Properties window. The change of vector setting can be made after selecting a specific point

in the Explorer Tree.

Coordinates of assigned points will be changed along the defined vectors.

Please see the example below: él---'..j' Move Points Design Variables
=-MF MP-DV-3
=l Poirtt (20)
‘o Paint (20)

IncrementStep 5
MovelVectorX. 5
MoveVectort -10

MName Point {Z0)
X -15
Y E)l

E'E! Move Points Design Variables
f'&ﬂ_,E', MP-DV-3

o Point (20}

wll Poirtt (201)

IncrementStep
MoveVectorX -b
MaoveVectarY -10

MName Hairt {200}
X 15
Y Ell

— |\

Original cross section Examples of automatically generated variants of

cross-sectional geometry.

Each object can be removed from the CSA project after

clicking on the "Delete” icon in the main toolbar or delete
button on the keyboard.



|
+J

CREATE NEW ANALYTICAL COMBINATION

Combination

User can create number of analytical combinations within a single Analyzer Project. This
enables to analyze even more design option within one Analyzer Project.

User can have common Analytical Combination for all cross sections or an Analytical
Combination for each cross section separately.

In order to create Home View

About

additional Analytical

,r"'ﬁ Material

[E Move Point

Combination, select
place to be added

,mThick:ness

s L
(== 4 ™
+.—' +.—'

| —

i ” Mew OCpen Combination |Report Calculate
and simply click on u Le |ength "
the icon in CSA main Project Wariables Add Objects Calculate
menu.
= lf‘;' .ﬁnahftlcal Project
i L 15-Double hat & diaphragm

New Analytical Combination branch will be
added to the Explorer tree together with a
set of folders for four types of design

variables.

M=

v Misc
TR Arciyical Combinaiion 2

Matenals

30

<4

Delete

Edit

Cnmmnn Combinations
Pnal'_.'tlcal Combination

:,‘1 Length Design Varables
-7 Move Points Design Vari

El% Analytical Combination

{77 Length Design Varables
—7 Move Points Design Vari

I 77 Material Desgign Variables
71 Thickness Design Variables

] Material Design Variables
] Thickness Design Varables

\

ahbles

%

=+l Reports

Name of the Analytical Combination can be
changed in the Properties window.

| Report - Analyzer Report = [m] X

£ B [F | 3 | % | Hide Variables Commaon Set: 19, Full Set: 19

All Anal ytica / Cross Section Neme [ #Calouated | #Combina T Radsr | Line Cht | Assl Crushing | Bending | Torsion |
€5 0: 0-Thin Walled Cross Secton 19 2

Comblna l’lonS [ICS 1: 1-Thin Walled Cross Section 0 0
C5 2: 2-Crashbox [] ]

are ViSib/e in [ICS 3:3- APillar 0 0
€5 4: 4 - Rocker Pane! 0 0

the Analyzer B ’ !

R t R d Please select Cross Section to compare to

eport window.
Combination Name [ #Calculated [ #Population [
[ AC1 Analytical Combination CS: 0 10 10
[ AC2 Analytical Combination 2C5:0 9 9
I IDra;a:a\umnheaderherew group by that column

Parameter Name [ Fiter Min | Fiter Max__| Min [ Max CS_0 AC{T)_MP-DV-0 CS_0 AC(2)_M-DV-D Specific Mass
Area ELL R Ciick o Open (] : 0-Thin Walled Cr... -1 -1 3436826 27548
Specic Mass 275 30" | § Click to Open 0 1-Thin \Walled Cr_. -1 -1 30159 27098
Azl Response - Eneray Absorption 3976878 522 | § Click o Open 0 2-Crashbox i El THB 57067
Auial Response - PeakFarce 91700 128 | £ Click to Open (@] 3 APillar 1 El 4290084 33732
Axial Response - SEA 1444 185 1 £ Click to Open [m] 4-Rocker Panel -1 -1 101079 86747
#xial Response - Squash Load 9906476 137§ Click to Open 0O 5~ Bumper El 53135 41711
Awial Response, Selected Folding 3976878 522§ Click to Open (@] AC1LO (0.0.0) El 436826 27548
Axial Response. Selected Folding 1715 185 I Clickto Open [m] ACT1 (1414214, 141421400 -1 362008 27811
[ #vial Response. Selected Folding ... “ 4 ! Clickto Open 0 AC13 (2828427,2828427.0) A 854637 28082
[ Bending Mt - Energy Neg 29074 441 Click to Open (@] AC1.3 (4240841 4242641.0) 1 353.9601 28358
[ Bending M - Enengy Pos 30584 523 | Clickto Open [m] AC1L4 (5656854, 565685400 -1 625132 28639
[ Bending M - Fully Plastic Moment 82296 147§ Click to Open O Acis (7o7i068. 7071068.0) A 851144 28923
[ Bending M - Peak Moment Neg 147285 84| Click to Open [m] AC1E (8.485281,8.485281.0) -1 369,757 29211
[ Bending M - Peak Moment Pos £91.02 163§ Clickto Open 0 ACi7 (9.898405,9.899495,0) 1 373432 29501
] Bending Myy - Eneray Neg 3358 478 Clickto Open (@] AC1.E (11313702, 11.313708.0) -1 3771443 28734

mj

Each object can be removed from the CSA project after
clicking on the "Delete” icon in the main toolbar or delete
button on the keyboard.




Combination

% CREATE NEW ANALYTICAL COMBINATION

Alternatively, you can create an internal Analytical Combination for each cross section.

In this case, select requested cross section and click Combination button. After that internal

31

analytical combination will be added to the cross section and will be ready to create variables.

----- 1c522- Llpper Rai
----- L C5 3 3- Rocker Panel

=3 &9 Analytical Combination

o o |7 Material Design Variables
-0~ Thickness Design Variables
4] Length Design Varables
o] '] Move Poirts Design Varables

El--g Anahtical Project
=493 5 0: 0 - Crashbox
: -- Analytical Combination
i1 Material Design Variables
-7 Thickness Design Variables
-7 Length Design Variables
..[~7 Move Points Design Variables
----- S TS 1. 1- AFillar
----- L C5 2 2 - Upper Rail
----- "L C5 3: 3 - Rocker Panel
----- "L C5 4: 4 - Roof Cross Member
1 C55:5-Circle
L C56: 6 - Bumper
E-¥ Materials
= ':1 Common Combinations
B E‘;' .Pnah'tlcal Combination
! -: Material Design Variables
E 7] Thickness Design Varables
=47 Length Design Varables
o '] Move Points Design Varables
----- Reports

ross - . jimj

Home Wiew About
----- L C5 4 4 - Roof Cross Member ;
Ma mpaterial  MP Move Point - e %’
----- L C5 5 5-Circle .TI ' By gog
AN Thickness g
- ':5 6: 6 - Bumper Mew Cpen | Combinaticn Calculate
(- ,- * Materials L8 Length
-7 Commaon Combinations Project Variables Add Objects Calculate

Each object can be removed from the CSA project after
clicking on the “"Delete” icon in the main toolbar or delete
button on the keyboard.

Delete

Edit
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Calculate

CALCULATE

32

The Cross Section Analyzer automatically creates and calculates cross sectional design
variants (combinations) basing on the previously defined design variables.

 m—

Qoo
=]als]
oog

Calculate

The user can choose to

calculate

- the entire Analytical
Project,

- solely Internal Analytical
Combinations created
within one cross-sectional
folder

- Common Combinations.

+« €S 5 6 - Bumper 6 - Plate
. C5 5.6 - Bumper 7 - Plate

Combinations Prepared D5/04/2023 11:36:49

3108 2072

41036 0

1036 2072 31 | | User defined name of the object

Cross Section Editor | Aial Crushing | Bending | Torsion |

s Cross Section Analyzer4.0.0.0 - 2023.03.30 %64 E =
Home | View  About
Ma Materisl - ME Move Point @ Ej X
I Thickness - y
New Open Combination Report | Calculate | Delete
Le Length
Project Varisbles Add Objects Calculate | Edit ~
E—— T9 | C50:0-Thin Walled Cross Secion | 5 1:1-Thin Walled Cross Section | x | [Properties ]
(5B Anabica Proect B =
ics T i
o on 1, ~ 1.Properties B
B84 Analytical Combination int Area 348 6826 [rm "2
(/7] Material Design Variables Material Mild steel 325
E-Ma M-DV-0 Referencelength 88,67
wa CS1: 11-Plate 31.08 2.7546 [kg/m]
€S 1: 11Phate I SummanyOfCrossSe SummaryOfCrossSect
s 1aPate Thickness 1
i) Thickness Design Variables v 2 Resulls
{7 Length Design Variables 072 } > por Azl crushing data
~~) Move Points Design Variables \ > Bendingoc Meox (red principal axis)
7152 2-Crashbox > Bendingltyy Myy (blue principal axis)
1 €33 3- Ailar | ) > BendingRangeEnerg Bending Energy in angle
71 C5 4 4- Rocker Panel 10. i =) Moc* (Y°Z Secondary Pla
-1 CS 5. 5 - Bumper q‘ — | > BendingSecMyy  Myy" (X"Z Secondary Pla
, Materials L > DentingResponse  Denting crushing data
17 Common Combinations i || DesignRecommend: Design flaws and recomm
E‘% Analytieal Combination ) i > a-:sﬂc‘:mpem& i{aﬂlc‘ resn;ﬂ!e :ala
/7] Material Design Variables > LateralResponse  Laterdl cushing data~ —
&-Ma MOV > TorsionResponse  Torsion response data
. C53:1-APilar6-Plate -1, v 3.Misc
e €531~ APillar 7 - Plate CalulatesFlag  True
.+ €5 5:6 - Bumper 0 -Plate Plates 16
. €356~ Bumper 1 - Plate Foints 2
.+ C55:6 - Bumper 2 -Plate 2072 Segments 4
. €556 - Bumper 3- Plate SuperFoldingElemer 13
. €856 - Bumper 4 -Plate v _4.Advanced -
. €55:6 - Bumper 5 - Plate Name

In order to start the calculation routine, indicate in the Explorer tree what is
to be calculated , click on the “Calculate” icon in the main toolbar.

Calculation of the entire Analytical project is always possible regardless of the object
currently selected in the Explorer tree. After selecting Calculate button, question window
appears. Select the Analytical Project radio button and confirm by "OK”.

In order to calculate only Common Combinations, before selecting Calculate button, user
needs to indicate the Common Combination or any elements of the "Common Combination”
folder. In the question window select the proper radio button and confirm by "OK”.

In order to calculate only Internal Combinations of a specific cross section, before selecting
Calculate button, user needs to indicate the cross section that is to be calculated or any
element within its folder, select proper radio button in the question window and confirm by

"OK”.
C s
15 Analytical Combination

51777 Matenal Design Vanables
B2 WDV
- €5 0: 0- Crashbos - Plate
. €5 3:3- Rocker Panel 12 - Flate
E177 Thickness Design Variables
&-1h T-ov-2
— €S 0:0- Crashbox 4 -Plate
. €5 3.3~ Rocker Panel £ - Flate
7 Length Design Varables
{7 Move Points Design Variables

Question X
‘what would you like to calculate?
% Analytical Project
¢ Common Combinations
Cace
A

Important notice:

E-H8 Analytical Project
L Cras

Crashbox

alytical Combination

7 Material Design Varables
L Bla

€S 0: 0-Crashbox 1 -Plate
o €S 0: 0 - Crashbox 2 -Plate
- €S 0: 0 -Crashbox 3-Plate
. €5 0: 0 - Crashbox 4 Plate
. €5 0: 0 - Crashbox 5 -Plate
L./ Thickness Design Variables
Length Design Varables

7 Mave Faints Design Variables
1 C51:1- APillar
1 C5 2 2- Upper Rail

CSA project needs to be saved before the calculations.

Question

‘what would you like to calculate?

" Analytical Project
" Internal Combinations

Cacel_|



CALCULATE

Calculate

Analyzer - Start Calculations

P:

Number of Cross Sections to Calculate: I 830

Number of Processor Threads to use during calculation |240

Number of logical Processors available: 12

File Path: [

Start Close
T

Calculation Completed >

ini i 20 CrossSections in
00:00:59.5975245 [h:m:s]

If you start a calculation but a file with that
name already exists, you will be asked whether
to overwrite the results or save the project as a
new file. Select the appropriate action.

In the “Analyzer - Start
Calculations” window user can
preview the number of cross
sections that are to be calculated.
In the given example the software
created 880 cross sections

One of the greatest advantages on
the Analyzer software is the speed
of calculations.

In the given example calculation of
880 cross sections took slightly
over 59 seconds.

Information x

Do you want to override results?

Yes Mo Cancel
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port

Results of the cross-sectional analysis are available in the "Analyzer Report” window.

Home View About
E-HY Analytical Project

i Ma paterial  MF Move Point
1 15-Double hat & diaphragm

{— Lo
B | oS
,T_h Thickness

x #_ Materials Mew Open Calculate Delete

E-] Comman Combinations L& Length

E [+ E£ Analytical Combination Project Variables Add Objects Calculate Edit
[+ 5 Fﬂah'tlcal Combination

Click on the "Report” icon in CSA main toolbar after the calculations
Analyzer Report are done. A new “Analyzer Report” will be automatically added to
the explorer tree.

Double click on it to view calculation results in the Analyzer Report
window. You can add any number of analytical reports with different
settings and filters.

Note, that all reports refer to the latest conducted calculation. If
you wish to save a Report, you need to save the entire CSA

solution.
Report toolbar The “"Radar” window
A set of tools to In this window graphs illustrating the
work in the report comparison of selected cross-sections can
window. be displayed (only chosen results are
taken into account).
Report - Analyzer Report - a X
| B B 51| w S | % | HideVariables Common Set: 208, Full S 298
" T Cross Section Name — [ Caloulated |# Radar | Line Chart | Avial Crushing | Bending | Torsion |
Cross Sections zone ! A I’
You can select Cross Sections H . e
to be displayed. § Axial Response - Squash | /\ Specific Mass Wici o
[ #Population N\ ‘ ‘
Combinations zone " \§®
You can select Analytical ¢ o » <
. . . |AC5 Analytieal Combinatior c55 10 10
Combinations to be displayed. \ ==
Axial Response - SEA Axial Response - Energy Absorption
[ Parameter Name. [ Fiter Min [ Fiter M. | Min___ | Max [ #in
Saquash Load T | WO O e g g £ ED i Uges 27586 3!
e W sem me |[Gaege D =] g g i E : BE S
e, Shosaron wow e o |[Daem D T e e T
I Bending Mox - Eneray Pos 26507 358472 28 | | Ciick to Open (@] R -1 -1 Rl -1 1 53135 417 hd
L] Bending Mx - Fully Plastic Mom. 77745  18303.. 238 || Click to Open (@) ) -1 -1 B -1 1 407421 31975 Ed
ESZ:::%:Z:W:::S:? s e =] o e
Bending Myy - Energy Neg k012 191888 298 (@) 49 -1 -1 -1 -1 1 4401727 34774 4
D e e o e me 8 a0 ] ] 3 : omo a4
[ Bending Myy - Peak Moment Neg 788233 -1700. 2% (8] 58 A 4 1 Bl 1 4757922 27588 4
[CIBending Myy - Peak Moment Pos 165928 744658 298 [m] 61 B -1 -1 1 1 4876919 3.8528 4
[ Bending Mox Sec. Ax. - Energy 26523 343457 258 ] 2 B B Bl A 1 4396014 39469 4
Do e e o R | e e e . A S AR
Parameters zone
In this zone you can
select Parameters to
be displayed and List of Results
find the minimum Displays all cross-sectional design variants
and maximum which fulfill the user selections and filtering
values of specific limitations if applicable.
results. You can also For each selected cross section, results in
define filters here. Radar window are shown.

ross - <
_ection
=nalyzer
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In the cross sections zone, user can find a list of available Cross Sections. The user can display
all available cross sections or choose several that are meaningful to him.

In this zone user can also find information about number of calculated variants of specific cross
sections and number of combinations related to them.

Cross-Section Name | HCalculated | HCombinations
CS 0: 0-Thin Walled Cross Section 14 1
C5 1: 1-Thin Walled Cross Section 40 2 To hide irrelevant cross sections,
C5 2: 2- Crashbox 0 0 uncheck them.
C5 3 3- A-Pillar 1
[ACS 4: 4- Rocker Panl 0 0 Please note that after unchecking the
[w]C5 5: 5 - Bumper 10 1 . . . .
/\ cross section its combinations
disappear from the Combinations
Combination Mame | HCalculated | #HPopulation | zone and from the list of results.
ALC1 Analytical Combination CS: 0 14 14
ALCZ2 Analytical Combination C5: 1 14 14
ALC3 Analytical Combination intemal C5: 1 26 26
AC4 Analytical Combination CS: 3 e} e
A5 Analytical Combination C5: 5 10 10
Y Cross-Section Name | HCalculated | HCombinations
[C1C5 0: 0-Thin Walled Cross Section 1] 0
C5 1: 1-Thin Walled Cross Section 40 2
CS 2Z: 2 - Crashbox 1] 0
C53: 3 - A-Pillar 234 1
C5 4: 4 - Rocker Panel 1] 0
[]c5 5: 5 - Bumper 1] 0
Each Ana/ytica/ Combination Name | HCalculated | HPopulation
Combination contain AC2 Analytical Combination CS: 1 14 14
index of cross section [¥] AC3 Analytical Combination intemal CS: 1 26 2
with which is related. [] AC4 Analytical Combination CS: 3 234 234
The corresponding columns in the list of results |CS_0RC(T)_L-DV-0 JCS_1RAC(Z)_L-DV-0 H

contain cross-section indexes.

CS_0AC{1)_L-DV-0 | CS_1 AC{2)_L-DV-0
Click toOpen | [ | : 0-Thin Walled Cr.... -1 i-1 i-1

3 AC(4)_T-DV-2 | C5_3 AC(4)_M-DV-1

1 ACI3)_M-DV- 0 C5_5 AC(5)_MP-DV-0

| 348.6826

1-Thin Walled Cr... -1 -1 -1 0 e e w3059 2.70

Click to Open O

Click to Open O 2 - Crashbox -1 -1 -1 -1 -1 -1 72328 570
Click to Open O 3- A-Fillar -1 -1 -1 -1 -1 -1 4250094 337
Click to Open O 4 - Rocker Panel -1 -1 -1 -1 -1 -1 1101.0796 867
Click to Open [l 5 - Bumper -1 -1 -1 -1 -1 -1 531.35 417
Click to Open O AC1 D 40 -1 -1 -1 -1 -1 404,741 318
Click to Open O AC1 1 43 -1 -1 -1 -1 -1 416.5231 328
Click to Open /] ACT 2 45 -1 -1 -1 -1 -1 4283355 338
Click to Open O AC13 49 -1 -1 -1 -1 -1 4401727 347
Click to Open O ACT 4 -1 -1 -1 -1 -1 452.0301 357
Click to Open [ ] AC1E 55 -1 -1 -1 -1 -1 4635042 366
Click to Open O AC1E -1 -1 -1 -1 -1 4757922 378
Click to Open O ACTT &1 -1 -1 -1 -1 -1 4876919 3.88
Click to Open /] ACT 8 -1 -1 -1 -1 -1 4356014 354

Cross *:’
ECtI
@ yzer
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In the combination zone, user can find a list of available Analytical Combinations. The user can
display all available combinations or choose several that are meaningful to him.

In this zone user can also find information about number of population of specific combination
and info if they are calculated in the current opening.

Cross-Section Name | HCalculated | HCombinations
CS 0: 0-Thin Walled Cross Section 14 1
[#C5 1: 1-Thin Walled Cross Section 40 2 Please note that after unchecking the
C5 2: 2- Crashbox 0 0 cross section its combinations
[ CS 3: 3- Adilar 1 disappear from the Combinations
[¥]C5 4: 4 - Rocker Panel 1] 0 zone
[ C5 5: 5 - Bumper 10 1 /\ ’
Combination Mame | HCalculated | #HPopulation |
ALC1 Analytical Combination CS: 0 14 14
ALCZ2 Analytical Combination C5: 1 14 14
ALC3 Analytical Combination intemal C5: 1 26 26
AC4 Analytical Combination CS: 3 e} e
A5 Analytical Combination C5: 5 10 10
Y Cross-Section Name | HCalculated | HCombinations
[C1C5 0: 0-Thin Walled Cross Section 1] 0
C5 1: 1-Thin Walled Cross Section 40 2
CS 2Z: 2 - Crashbox 1] 0
C53: 3 - A-Pillar 234 1
C5 4: 4 - Rocker Panel 1] 0
[]c5 5: 5 - Bumper 1] 0
Each Ana/ytica/ Combination Name | HCalculated | HPopulation
Combination contain AC2 Analytical Combination CS: 1 14 14
index of cross section [¥] AC3 Analytical Combination intemal CS: 1 26 2
with which is related. [] AC4 Analytical Combination CS: 3 234 234
The corresponding columns in the list of CS_QAC(1)JL-DV-0 | C5_1IMII2]I L-OV-0 H

results contain analytical combination indexes.

C5_0AC(1)_L-DV-0 | C5_1AC(Z)_L-DV-0 1 ACI3)_M-DV- 0 3 AC(4)_T-DV-2 | C5_3 AC(4)_M-DV-1 | C5_5 AC(5)_MP-DV-0
Click toOpen | [} : 0-Thin Walled Cr.... -1 i-1 i-1 i-1 i -1 i-1

| 348.6826

Click to Open O 1-Thin Walled Cr... -1 -1 -1 -1 3430158
Click to Open O 2 - Crashbox -1 -1 -1 -1 72328
Click to Open ] 3- A-Pillar -1 -1 -1 -1 -1 -1 4280054
Click to Open O 4 - Rocker Panel -1 -1 -1 -1 -1 -1 1101.0796
Click to Open [l 5 - Bumper -1 -1 -1 -1 -1 -1 531.35
Click to Open ] AC10 40 -1 -1 -1 -1 -1 4047421
Click to Open OJ ACT 43 -1 -1 -1 -1 -1 4165231
Click to Open [ ] AC12 46 -1 -1 -1 -1 -1 4283355
Click to Open OJ AC13 43 -1 -1 -1 -1 -1 4401727
Click to Open ] ACT 4 -1 -1 -1 -1 -1 452.0301
Click to Open [ ] AC15 55 -1 -1 -1 -1 -1 4635042
Click to Open ] AC1 6 -1 -1 -1 -1 -1 4757922
Click to Open O AC17 61 -1 -1 -1 -1 -1 4876919
Click to Open [ ] AC1 8 -1 -1 -1 -1 -1 4586014

Cross *:’
ECtI
@ yzer
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List of all available
parameters.

The user can choose several
types of results that are
meaningful to him.

When the specific
parameter is selected, its
values will be added to the
cross-section list and to the
Radar window.

In appropriate columns user
can find the minimum and
maximum values of specific
results detected after
calculation.

Filters limiting the
maximum and / or
minimum value of a
parameter can be applied

Report - Analyzer Report

E} E} Fl | w % | % | Hide Variables Common Set: 270, Full Set: 270

Cross-Section Name | HCalculated | HCombinations |
C5 0: 0-Thin Walled Cross Section o 0

[WICS 1: 1-Thin Walled Cross Section 26 1

C5 2: 2 - Crashbox o 0

C5 3:3- A-Pillar 234 1

5 4: 4 - Rocker Panel 0 0

[¥ICS 5: 5 - Bumper 10 1

Combination Name | HCalculated | HPopulation

[#] AC1 Analytical Combination intemal CS: 1 26 26

AC2 Anahytical Combination CS: 3 234 234

AC3 Analytical Combination CS: 5 10 10

Parameter Name Fitter Min | Filter Max | Min | Max | Hin

34302 56271 270
22 442 270
3523196 16104124 270
87369.25  2992%8.15 270
1443 331 270
94863.18 79623967 270
16104124 270

Area

Specific Mass
Avial Response - Energy Absorption
Axial Response - PeakForce

[W] Axial Response - SEA

[ Axial Response, Selected Folding ...

[ Axial Response. Selected Folding ... 270
[ Avial Response. Selected Falding ... 270
] Bending Mxx - Energy Neg 270
[] Bending Mxx - Energy Pos 270
] Bending Mux - Fully Plastic Moment 270
] Bending Mxx - Peak Moment Neg 270
[ Bending Mxx - Peak Moment Pos 70
] Bending Myy - Energy Neg 270
] Bending Myy - Energy Pos 270

here ] Bending Myy - Fully Plastic Moment 161572
: [ Bending Myy - Peak Moment Neg -7882.33
[ Bending Myy - Peak Moment Pos 1659.28
* Detailed information on Eﬂeﬂding Mbor Sec. Ax. - Energy Neg 25523
. . Bending Mxx Sec. Ax. - Energy Pos 38324
the parameters is available [ Bending M Sec. Ax. - Full Plast. &51.17
. " : )
in the “"VCS - Cross Section [ Bending Mxx Sec. Ax. - Peak Mo.. 74778
H ” Bending Mxx Sec. Ax. - Peak Mo... 1047.54
Editor Manual”. L] Bending
] Bending Myy Sec. Ax. - Energy Neg 37318
[] Bending Myy Sec. Ax. - Eneray Pos 400.04
[ Bending Myy Sec. Ax. - Fully Plast... 162415
] Bending Myy Sec. Ax. - Peak Mo... -7873.89
[] Bending Myy Sec. Ax. - Peak Mo... 1658.3
[] Blastic Properties - Axial Stiffness ... 5614854
[] Blastic Properties - Bending Stiffi... 5732566...
[ Blastic Properties - Bending Stiffn... 2110088...
[] Blastic Properties - o 134166.24
[] Blastic Properties - b 28662.83
[ Blastic Properties - lyy 1055034
[] Blastic Properties - Shear Stffness... 1801856..
[] Blastic Properties - Shear Stiffness... 5563I66S....
[] Blastic Properties - Torsion Stiffne... 3086863...
g Elastic Properties - Torsional Cons... 62504 |
CheckBox | Name CS_1AC(1)_M-DV-D | CS_3AC(2)_T-DV-2 | CS_3AC(Z)_M-DV-1 | CS_5ACE_MP-DV-0 ([ Area Specific Mass | Axial Response - Energy Absorption | Axial Response - PeskForce | Axial Response - SEA
Click to Open [] 0-Thin Walled Cr-.. 348 6826 43132 0001754468 105518 003545305 15,6582
Click to Open ) 1-Thin Walled Cr... -1 Kl - Kl 3430153 27088 43150.3265408419 103672 500589547 15,9324
Click to Open 0O 2-Crashbox -1 A E A 72322 57087 24062.2205721832 201505 244313102 147305
Click to Open [0 2-APillar A 1 E El 430084 3372 55759.7221350023 135028.731837261 17.716
Click to Open [0 4 RockerPanel -1 1 E A 1010796 L6747 156707.054054365 433404 759258316 12,0842
Click to Open ) 5 Bumper A 1 E El 53135 41711 158924.801477947 267969.327125176 81014
Click to Open 0 acto Mild steel 325 1 E El 430158 27088 43150.3265408419 103672 500589547 15,924
Click to Open 0 acti E061-TE sluminium -1 E El U3l 22117 33480.5805505522 57832 8330825145 17,8508
Click to Open 0O act2 2004-T35Taluminium -1 -1 El 30168 22117 41339.3457357668 56503 1304516241 12,9628
Click to Open 0O actz 1511006 Steel 1 E A 2430163 27088 48530.6896510268 108283 218220015 171713
Click to Open 0 Act4 AIS1 4340 Steel El E El 430189 27088 £8262.7085072078 128824 564679851 251833
Click to Open [ Acts 7039 aluminium 1 E A 3018 22117 45482.4243626852 107859, 121967646 210166
Click to Gpen 0 acs 304 Stainless Steel 1 B Bl 430189 27088 45902.4710336193 108140.413319334 16,9358
Click to Open 0O a7 5056 aluminium 1 E El U0 22117 41939.3457397668 96503.1304516241 12,9628
Click to Open 0 acte Alsi 1045 1 E El 430158 27088 £2373.0728625255 120401 596643474 232206
Click to Open 0 acts Mild steel 460 1 E El 430158 27088 47517.361268007 115313 088065842 175354
Click to Open 0O actio Mild steel 250 1 -1 A 430183 27088 41107.7912135822 56525 550329611 15.17
Click to Open 0O act1i Mild steel 260 1 E A 430189 27088 41404 5727755328 8051 6265734439 15.27%6
Click to Open 0 Acliz Docol 800 125mm -1 1 - El Qa0 2708 £1912,5635544743 123012.068590618 22.3459
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Double click on a selected parameter to define the results filter

| Fiter Max | Min

Parameter Name I Filter Min I Max I Hin I
2 2560083785 B 1. Double click on a
Sp-ecrﬁc Mass . 20 297 175 2 eCted parameter
|| Axial Fesponse - Energy Absarption 359502 33 53655 2 ri:]
Axial Response - Peak Force 5452118 24361785 179
Axial Response - SEA 1772 2344 175
[ Axial Response - Squash Load 10627429 31957544 175 L i
[ Asial Response, Selected Folding .. 35502 .33 R385 1 Define Report Filter
[ Axial Response, Selected Folding ... 17.58 6482
[ Asial Response, Selected Folding ... 42 30 P
_1 Filter Name: |Speciﬂc Mass
- Minimum to accept: |2.D1
. L. Maximum to accept: |2,2
2. Define the acceptable minimum and
. . Minimum: IZ,D‘]DZ
maximum value (the maximum and _
minimum results are given for Hamum: 292
reference).
oK I Cancel

3. Confirm by "OK” button

The filter is now defined. You can see the number of cross sections within the filter’s range in

the “In#” column (see below).

In the "List of calculated cross sections” window only those cross sections which fulfill the
filter’s conditions will be listed (as long, as the filtered parameter is checked).

Parameter Mame | Filter Min | Fitter Max | Min | Max | Hin !
Area 256.08 3785

[ Specic Mass 2.01 22 2.01 297 (= i I Number of cross section
L1 A=ial Hesponse - Energy Absorption SdolL 33 adbao.el which are contained
[w] Axial Response - PeakForce 54521.18 24361785 179 within the filter’s range.
Axial Response - SEA 17.72 23.44 179
[[] Axial Response - Squash Load 10627429 31957544 179

Analyzer Report - Analyzer Report

On the top of the

report window

) | IFL | e G | 9% | Show/Hide Variables Common Set: 830, Full Set; 891 o ’ .

BB : I—I additional information
Combination Mame | HCalculated I HCombinations about common set of
Emah'ticd Combination aa0 280 cross sections is
[1 Analytical Combination 1 ih disp/ayed.

"Common set” gives
<

the number of cross
Parameter Name | Fitter Min | Fitter Max | Min | Max | Hin sections which fulfil
[¥] Area 300.22 382483 391 the requirements of all

defined filters.

In the example presented above 2 filters were defined (for specific
mass and SEA).

From the total number of 179 calculated cross sections 25 fit in the
range of both filters.
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List containing all cross-sectional design variants which fulfill the filtering limitations, or all
calculated variants if no filter has been defined.

Grouping by Check-boxes Column group that contains

data content allow to export information about each

functionality. and compare assigned design variable for
cross-sections. all analytical combinations.

Drag a column header here to gro M

_] CheckBox [m CS_3AC(T)_T-DV-2 | CS_3AC[)_M-DV-1 CS_5 AC(2)_MP-DV-D - ol Resporse - PeakForce | Al Hespurﬁe SEA

Click to Open (] 0-Thin Walled Cr | 105518.003545305
Click to Open O 1-Thin Walled Crj. -1 1 103672.500589547
Click to Open ] 2 - Crashbox -1 1 7‘23.22 7067 201905.844313108 147305
Click to Open ] 3- A-Pillar -1 -1 1 4290094 33732 139088.731837361 17716
Click to Open () 4 - Rocker Panel§ -1 -1 1 1101.0756 BE74T 433404 755858316 18.0648
Click to Open [:] 5 - Bumper -1 -1 1 53135 4171 297565 327125176 381014
Click to Open [:] AC1, 00 1 Mild steel 325 1 3885735 30605 116182 548420517 16.400%
Click to Open [:] ACT, 01 1 G0E1-TE aluminium 1 388.5735 2.566% 104073.156198477 19.2639
Click to Open [:] ACT,02 1 2024-T35Taluminium 1 388.5735 2.5665 103250.593461231 19.7725
Click to Open O ACT,03 1 AISI 1006 Steel 1 388.5735 3.0605 118094.138481628 16.8857
Click to Open O ACT, 04 1 AIS| 4340 Steel 1 388.5735 3.0605 136534.578898574 19.2371
Click to Open ] AC1,05 1 7038 aluminium -1 3885735 25665 117678.698265214 201283
Click to Open ] AC1.06 1 304 Stainless Steel 1 3885735 3.0605 117086.895592201 155422
Click to Open () ACT.07 1 5056 aluminium 1 388.5735 25669 103250.593461231 19.7725
Click to Open [:] AC1, 08 1 AISI 1045 1 3885735 30605 128566 165255846 15 2065
Click to Open [:] AC1. 09 1 Mild steel 460 1 3885735 30605 121820 6345975176 1709288
Click to Open [:] ACT, 010 1 Mild steel 250 1 388.5735 3.0605 112507.306425204 16.107%
Click to Open [:] ACT, 011 1 Mild steel 260 1 388.5735 3.0605 113613.662543876 16.1491
Click to Open O ACT, 012 1 Docel 800 1.25 mm -1 388.5735 3.0605 128723.35916272 19.2274
Click to Open O ACT, 013 1 Deep Drawn DCO1 (1 m.. -1 388.5735 3.0605 108316.193383106 15.8985
Click to Open (] ACT, 014 1\ HSLA 220 (1.2 mm) 1 3885735 3.0605 116556.300858571 16.9027
"Click to Open” Column containing Column group containing
button enables the names of values of parameters
to open cross- cross-sectional selected from the list of
section’s variants with info results.
individual CSE about combination
window. number.
bLrea Specific Mass A Lozl Response - PeakForce
Please note that the data can be sorted 256 0826 20102 04531 1847427154
by smallest or largest values after J56 DBIE 30102 107900 329619759
clicking on the header of selected I5E D826 20102 Q4571 1847477194
column. 759 4963 2037 108320, 720737806
261 6462 20535 110215.157555862
¥ 263.796 20708 111105.536114848
A DA N NTT 414000 O A4 ok,

ross - o
ection
~nalyzer
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To group cross-sections by data content, drag and drop the
specific header of the column according to which they are to be =
grouped. B AC{T)_T-DV-1:-1 (3 items)

[ AC(T)_T-DV-1:0 (1 item)
AC(1)_T-DV-1: 1 {11 items)
I AC(1)_T-DV-1: 1.1 (11 items)
AC(1)_L-DV-0 AC(2)_M-DV-D ACIT)_T-DV-1: 1.2 (11 items)
Click to Open n “1-Thin Walled Cr.. |3 0 AC(1)_T-DV-1: 1.3 (11 items)
Click to Open [ 00 N fo SO AC(T)_T-DV-1: 1.4 (11 items)
Click to Open O ACI1, DM 1 AN -1 . i
Click to Open & ACi 02 . p e AC(1)_T-DV-1: 1.5 (11 items)
Click to Open O AC1,03 1 3 -1 | AC(1)_T-DV-1: 16 (11 items)
Click to Open U ACT. 04 ! * e AC{1)_T-DV-1: 1.7 (11 items)
Click to Open 0 AC1,05 1 5 B = : -
Click to Open O ACT 06 ] % R AC(1)_T-DV-1: 1.8 (11 items)
Click to Open O AC1, 07 1 a7 -1 | EAC()_T-DV-1: 1.8 (11 items)
Click tn Onen M A1 08 1 a2 . AC(1)_T-DV-1: 2 {11 items)

"Click to Open” button enable to
open cross-section’s individual
Cross Section Editor window

Click to Open
Click to Open
Click to Open
Click to Open
Click to Open

Ooooooold

Crass Section Editor - AC1, 01 I n‘
= B - + View the geometry of the
e wsns selected variant.
Referencelength 8355
SpecificMass 25668 [kg/m]
T e b « All results are available in the
v 2 Resulis . .
) e kst Properties part of the window
> BendingMyy Myy (blue principal axis)
> BendingRangeEnergy Benf\ng Enengy in angle rangt .
3 ety 2 s e « Additionally result charts are
> DentingResponse Denting crushing data — . .
> DesignRecommendatio Design flaws and ecommend available under appropriate
> ElasticProperties Hlastic response data
o e bookmarks.
v 3. Misc
CalculatedFlag True
Plates 16
Points 19 - i
Name Useful tip:
User defined name of the object. R
= — = To display all results of selected
Com ot Ly ) ) — cross-section, click its name in the
s e PR s S [ a— upper left corner of the CSE.
| Canon ]
(Cross Saction Editor - AC1, 01 B
Moreover, properties of any selected M s oo
element of the cross section can be .\ -

displayed. j \

- 3 -
(CHEINS - <+  Wa S S I W | s e
ross - 1 R T S
Cross Secbon Edior | Aal Cusing MM
‘act]o =
o P Pars2D 7 Plses © Segmens B SFEs [ Comectors | [

2 |na|yzer £

Tool Setings (2D]: Selection Tool Besic Infa

{1
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Column group containing information about each assigned design variable for all analytical

combinations.
i
Combination Mame | HCalculated | HP opulation
AC1 Analytical Combination C5: 3 234 24

AC2 Analytical Combination C5:5 10

10

| CheckBox | Name CS_3AC(N)_T-DV-2 | CS_3AC(1)_M-DV-1 | CS_BAC(Z)_MP-DV-0 JArea Specific Mass
Click to Open O 0-Thin Walled Cr... -1 A | 240 6326 27546 105518
Click to Open [} 1-Thin Walled Cr_.| -1 -1 -1 343.0153 27098 103672
Click to Open (] 2 - Crashbaox -1 -1 -1 72328 5.7067 201505.
Click to Open O 3 - &-Fillar -1 -1 -1 4250094 33732 1350887
Click to Open ] 4 - Rocker Panel | -1 -1 -1 1101.07%6 86747 4334047
Click to Open O 5 - Bumper -1 -1 -1 531.35 4171 257569,
Click to Open O AC1, 00 1 Mild steel 325 -1 388.5735 3.0605 116182
Click to Open ] ACT M 1 6061-T6 aluminium -1 388.5735 2.5669 1040731
Click to Open O ACH, 02 1 2024-T35 aluminium -1 388.5735 25663 103250.5
Click to Open ] AC1, 03 1 AISI 1006 Steel -1 388.5735 3.0605 118084.1
Click to Open O ACT 04 1 AlS] 4340 Steel -1 388.5735 3.0605 136534,
Click to Open [} AC1, 0B 1 7029 aluminium -1 3885735 2.5669 117678,
Click to Open ] AC1, 06 1 204 Stainless Steel -1 388.5735 3.0605 117086.
Click to Open [} AC1, 07 1 5056 aluminium -1 3885735 2.5669 103250 5
Click to Open ] AC1, 08 1 AlSI 1045 -1 388.5735 3.0605 128966.1
Click to Open O AC1,09 1 Mild steel 460 -1 388.5735 3.0605 121820,

The number in brackets informs about the analytical combination it relates to.

The individual design variables can be identified by their symbol:

T - Thickness DV

M - Material DV

L - Length DV

MP - Move Point DV

BB

-

oz IHide‘l.-'ariables II

At any time, the group of
columns with variables
can be hidden using
Hide Variables button.

AC{1)_T-DV-1 | AC{1)_L-DV-0

Click to Open
Click to Open
Click to Open

Wa. : [
. 1
. 1
Click to Open ACT, 02 1 3z -1
Click to Open AC1,03 1 33 -1 2659455  2.0877
Click to Open ACT, 04 1 4 -1 268.0958 21046
Click to Open AC1,05 1 35 -1 2702457 21214
Click to Open ACT, 08 1 6 -1 2723855 27382
Click to Open AC1.07 1 37 -1 2745454 21552

AC(2)_M-DV-0 | Area

 266.0826

Axial Respanse - SEA

Indicate check-boxes of cross-sections that are
to be added to comparison. The graph appears
in the “"Radar” window.

To check or uncheck all
available cross-sections
click on Select All /

BB %

Specific Mass | Al RESDDFBE Energy Hxial Rﬁpnnse PeakFDrDe Aoial Raipnnse SEA

21 £

Axial Response - PeakForce

:21.1502 ‘

[l 1-Thin Walled Cross Saction
W-c1om

Eact. o4

Wci1.08

Wact, o7

Specific Mass

axial Response - Energy Absorption

Deselect All button
from the toolbar.

ross - <
ection
yzer
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The "Radar” window allows to compare the different results of the selected cross-sections.

In the main Radar window, a radar graph illustrating the comparison of selected cross sections
in percentage rate is displayed (only chosen results are taken into account).

Additionally, the graphs with line chart and axial, bending, torsion response can be displayed
here.

Legend of colors that
represent results for
prior selected
response

Graphs available for display

Radar | Line Chart | &ial Crushing | Bending I Torsion I

[l 1-Thin Walled Cross Section
W m
[ac, o4
Waci. o6
Wac, 07

fxial Response - SEA Specific Mass

Axial Response - PeakForce #xial Response - Energy Absaorption

Parameter Name

pecific Mass
Axial Response - Energy Absorption
Auial Response - PeakForce

Spemﬁc Mass

Axial Response - Energy | Axial Response - PeakForce | Axial Response - SEA

) ~Thin Wa...: 2560826  47100.4059132553 107492 593454023 $234307
t:: Ezzz::: g‘i Lo Clickto Open T 00 259.4963 43393,0225005406 109320.720737806

! ) Click to Open ACT 01 2818462 20538 43440 2952228048 110215.157356862 211502
[ Al Response. Selected Folding Mo Click to Open | ACT 02 263736 20708 42454 3078859523 111109.526114848 203243
[ Azl Response. Selected Folding Mo Click to Open O] act o 2659459 20877 43500.3638228706 112003,852941966 202365
[ Asial Response, Selected Folding Mo Click to Open ACT D4 2680958 21048 43545 2710973486 112898, 106826567 20,681
[ Bending Mx - Energy Neg Click to Open O AC1,05 2702457 21214 43592 0255300929 113757 575680087 20.5487
[ Bending My - Energy Pos Click to Open AC1,06 2723355 21383 43637 6281630366 114311.010247988 20.4076
[ Bending Mex - Fully Plastic Moment Click to Open AC1, 07 2748454 21582 43682 0795954243 114261, 06766851 20,2687

To display Radar graph:
1. Select parameters that are to be included.

2. Add or remove a cross-sections to the comparison. Simply check or
uncheck it in the "List of calculated cross sections” window.

Important notice
The selected cross-section (marked in blue) is treated as a reference
point to which other values are compared (in percentage rate).

{}

ross
SSalyE
halyzer
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Apart from the "Radar” functionality the Results report includes the Line Chart bookmark

which enables more detailed analysis of selected cross sections.

In the center of the "line chart” view lines representing
results for number of selected cross sections are displayed.

In the example presented below:

* Blue line represents results for axial response - peak
force.

* Results are given for 4 selected cross sections.

* One selected cross section is treated as a reference point
to which other values are compared (in percentage rate).
In the given example the third cross section is selected
for reference, and therefore its results are given 100%

Colorful lines
represent results for
prior selected
response.

In the given example
lines for 6 results are
displayed.

value.
Radar } Auial Crushing | Bending | Tarsion I
104, 3 .Area
|:|5 pecific Mazs
119 [ 2zl Respons= - SEA

102

[l 252! Response, Selected

98

~
7

¢ hat & diaphragm

ACL, 0001
ACL, 0011

ACL 0021

On the "Y” axis percentage values are Chosen cross sections are listed on the "X”

given. axis.

In order to add or remove a cross section
simply check or uncheck it in the “List of
calculated cross sections” window.
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Additionally, the results report is enhanced with the functionality of curve comparison.
The user can compare charts for Axial, Bending or Torsion response of number of selected
Cross sections.

Radar I Line Chart I Auial Crushing | Bending Torsion

HO KB B |
s iTwisting moment [Nm] —_—
589.243
392.829
196.414 e
Radar | Line Chart | Axal Crushing {Ben
0 T
HO IR B B
-196.414 Bending Moment{Nm] A :
e oo ———
1081.811 .
-589.243
——— —————
B 540.905
-75 -50 -25 o 25
15-Double hat &diaphragm Fixed Ends =] 15-Double hat & diaphragm Free Ends 0
AC1, 0032 Free Ends -540.905
-1081.811 -~
-1622.716
V Rotation Angle[deg]
; — _ B e 0 10 10 20 20
Radar | Line Chart | A2l Liushing f Bending | Torsion | Mo (plane(z3) [ 15-Double hat.diaphragm -Mo« (plane{1z})
20 & E} E) im - Myy (plane {XZ}) 15-Double hat & diaphragm - Myy (plane Z})
e 1z lacy, 003z - Mo (planefyzl) []AcL, 0032 - Myy (plane DT}
Crushing Force [kN] 43}
83.363
1
55575 s
. b
'\4//
27.788
. Crushlng Distance [mm
co 20 a0 60 80
15-Double hat&diaphragm Selected made El 15-Double hat &diaph (sel 1mode)

AC1,0032 Selected mode | AC1, 0032 Pm (selected mode)

Each line represents "™ Bending Mart ]
response curve of one

selected cross section. e )(L

5524,253

In order to add or fk\\ _
remove a cross section s —

simply check or

uncheck it in the "List
of calculated cross _ e
sections” window. o =

1= \\_)4

v

-15 o
0-Thin Walled Cross Section (Part: 114_rail YZ}) Ellﬂhmwdled Cross Section (Part: 114 _raillowerouterL)- Myv(pla\e{xz})
1-Thin Walled Cross Section (Part: 184_railinner) - H:m(pla\e{\’z}] E| 1-Thin Walled Cross Section (Part: 184_railinner) - Myy (plane {}Z})

Rotation Angle [deg])|

ross o
|yzer
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All results of the Analyzer Report can by easily exported to PDF and Excel file.

Report - Anshyzer Report a
4] FL | o S % ShowiHide Verisbles Common Set: 12, Full Set: 191
Hame [ SCaited [ Sombnmon  Fiadir | Lne Chart Avil Casting | Beevaeg | Torson |
m w - oidipB
e e
. __b
Parsowtne Name. [ Fae e | 1
Export to PDF T =
- ”. =
(] Al Response - Energy Absarption A
] sl Fasaponae - Peak Force 10928 48
) sl Response - SEA 15 082
. Dt e ey
The user can save obtained e = o
] Bending Mo - Energy Mg 435 127165 B8
results as PDF document. e w man w
Em:;:m: s SCOLTOw | ACULMDUS | K004 |ACLMPINS | ATV || Spciic e i ser - 5
. W P (i = - B - R R
Click on the “"Export Report Bt e s o Gsow O owm o mmmgos mmum o oma g s
[ Bending Myy - Fesk Momert Pos 184821 364018 By | ClickioOpen a AL T 2000122 LSOV 35 (4242821 42028 -1 ET IS ) A3
f . 14 1. 4. B
icon to export results. oy b s mn gllGawow O omm o mwmiecw  wenia o @3 o ns
] Bending Mx Sec. Ax - Fuly Plast nus 157243 B Click 1o Ogan a A0 1 m;tﬁ E [Jm! J;:z; -1 Eart e 1848
Diciasc & i I
.. . Dicsiin = & o L ommmom fewee 0 oS0n | mmMEr s me o o
On/y data visible on the list ipan e b e T mwn B |ClkwOmn O Ao 1 200138 (S0Y- 48 (2 2z 1 a2 e
Emlﬁn&nk Poak Mo 11 SLL T ]
- - . | Bending Myy Sec_ #x - Pesk Mo 14665 XD B
of cross section which fulfill g wo .
N i ) ) ) ) (I-E-hhwclh Bendng S 1162608 128667 ,n
the filtering limitations will T
. . I
be included in the exported
Nema AT WG] ACT]_L-DV2  AC{T)_MP-DV-3 AGE) TOV0 Awa  Speciic Mass
PDF document. TE i 8 e ; 5 5 w4

W4 242641, 4282641, 0 [0
GhZEEAT, 424210 1
VDALY, 420681, 0 1
W4 242641, 4282641, 0 [0
GhZEEAT, 424210 1
WABEEAT, 4283681, 0) 1
W4 242641, 4282641, 0 [0
GhZEEAT, 424210 1
WABEEAT, 4283681, 0) 1
W4 242641, 4282641, 0 [0
G4 ZEEAT, 4282010 1
WABEEAT, 4283681, 0) 1

i

&

sageprt - Ansler Rept a
51 | G| 96 | ShowiHide Varisbles Common Set: 12, FullSet: 891

Export to Excel

The user can save obtained
results as .xls file type.

(4240841, 42406 -

FERERERERERENERENERENRREAREAESE

. N L s T
Click on the "Export to Excel S e . S
. 2000122 (LS0Y. 40 (4202841, 42028 1 w2 23 788

mEE JEeot
icon to export results. T o L~ 3L R 0L
SEior g omronom
L 1
2000138 LS OY. 35 (4242641 42436 e 21m 1756
. . e T
On/y data VISIb/e on the IISt Of Clck i Cpen oo sor Gz <o, 1 e o
cross section which fulfill the i
filtering limitations will be T
included in the exported excel
file :
- CheckBox Name AC(1)_T-DV-1 AC(1)_M-DV-0 AC(1)_L-DV-2 AC(1)_MP-DV-3 AC(2)_T-DVO Area Specic Mass Avial Response - SEA
Click to Open False 15-Double hat & diag 0 o 0 0 o 308 243 17.67
Click to Open False AC1,0013 1 2000121 (LS_DYNA) 35 (4.242641, 4.242641, 11 30148 238 17.55
Click to Open False AC1,0023 1 2000121 (LS_DYNA) 40 (4.242641, 4242641 (1 300.22 237 17.89
Click to Open False AC1, 0033 1 2000121 (LS_DYNA) 45 (4.242641, 424264111 301.48 238 17.55
Click to Open False AC1, 0113 1 2000122 (LS_DYNA) 35 (4.242641, 424264111 301.48 238 17.55
Click to Open False AC1,0123 1 2000122 (LS_DYNA) 40 (4.242641, 424264111 300.22 237 17.89
Click to Open False AC1.0133 1 2000122 (LS_DYNA) 45 (4.242641, 4242641 111 30148 238 17.55
Click to Open False AC1.0213 1 2000132 (LS_DYNA) 35 (4.242641, 4242641 111 30148 238 19.93
Click to Open False AC1.0223 1 2000132 (LS_DYNA) 40 (4.242641, 4242641 111 300.22 237 2028
Click to Open False AC1.0233 1 2000132 (LS_DYNA) 45 (4242641, 4242647 111 30148 238 19.93
Click to Open False AC1.0313 1 2000138 (LS_DYNA) 35 (4.242641, 4242641 111 30148 2.38 17.55
Click to Open False AC1.0323 1 2000138 (LS_DYNA) 40 (4.242641, 4242641 111 300.22 237 17.89
Click to Open False AC1.0333 1 2000138 (LS_DYNA) 45 (4.242641, 4242641 111 30148 2.38 17.55




1  EXPORT - CROSS SECTION 46

Each cross section generated during the analytical procedure can be saved and afterwards
opened in VCS solution.
| CheckBox | Name CS_3AC(1)_T-DV-2 | CS_3AC(1)_M-DV-1 | CS_5AC(2_MP-DV-0 | Area ‘ Specific Mass

Click to Open (] 0-Thin Walled Cr_.. -1 -1 -1 3486826 27546

Click o Open 0 - Thin Walled € 1 4 4 430158 27088

** Click to Open @] 2~ Crashbax i N i 72328 57067

Click to Open O 3- A-Fillar -1 -1 1 4290094 33732

1. Select all cross Click to Open ] 4-Rocker Panel -1 -1 1 11010796 BE74T

. Click to Open () 5 - Bumper 1 -1 1 . 4171

sections that are to be | ciciopen "] AC1.00 i Mild steel 325 1 30805

i i Click to Open T 1 { 6061-T6 aluminium 1 2.5669

sa Ved n VCS ﬁ/e' ; Click to Open O "ACi 02 1 2024-T35aluminium 1 25669

Several cross sections | ciickicOpen @] ACT 03 i AISI 1006 Steel A 20605

Click o Open @] AC1, 04 i AIS1 4340 Steel a 20805

can be exported Click tDO:n ] ACT 05 i 7039 aluminium i 35669

Slmu/taneously. Click to Open [} AC1. 06 1 304 Stainless Steel 1 3.0605

Click to Open O ACT 07 1 5056 aluminium 1 25663

Click 1o Open 0 AC1.08 1 1511045 1 20605

; " Click o Open 0 AC1.09 i Mild steel 460 i 20605

2. Click the "Save Click 1o Open (-] AC1, 010 i Mild steel 250 i 20605

Selected Cross Click to Open 0 ACT, 011 1 Mild steel 260 1 3.0605

Click o Open 1 AC1.012 i Docol 800 1.25 mm 1 30605

Sections” button
(available in the main
toolbar of the Analyzer
Report).

=[] Solution
B[] Cross Sections
: EI D Thin-Walled Cross Sections
-[]AC1. 00
[CJAct. 01
[]Ac1. 05
‘[C]Ac1. 06 -
-CJAC1. 010
D Solid Cross Sections
B[] Materials

Double click on a chosen cross
section to open it in the Cross
Section Editor and to view its
definition in the properties window.

The exported cross-sections can be
easily used for further simulations in
VCS.

ross o
ection
=nalyzer

|

Report - Analyzer Report

BB

Fl| w % | 9% | Hide Variables

After opening the saved VCS file, all previously
selected cross sections are visible in the Solution
Explorer tree.

Additionally, all materials available in the analytical
project will be automatically added to the solution.

e Sy
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2 Segment @) shay ment | CutPlates T3 CutRectangle ¥ Simpli
Selection | Creats _‘S“" = Move 71 9 “ und Caleulste
Tool | Pent &3 Conmest Paints Point 1 Spot-Weld | 3 Divide Plates s Rotate » Remove
Sulect Creste tove i culate |
1% - g
s
0
-2
B
1
Tooks | Speciai round  View  Export
T spot-weid | L1, .2 piate [l Merge Points (©) Seale D) Mimar  25) Posit ﬁ
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