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Section1l T MAIN TOOLBAR

U CCCi main view

> > > > > >

Main Toolbar

Solution Explorer window

Properties window

Status window

Editors windows

U CCC - Main toolbar

> > > > > D>

Clone tool  NEW
Results Report  NEW

Compare Cross Sections tool

Cross Section  (NEW), Material and Characteristic Repository
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Comments  NEW
Visual Software Digitizer

u CCCI Import procedures

CCC i Import procedures

Import Objects f _rom other Solution

Import Material from FE Part
Import from NASTRAN
Import Cross Sections from HYPERBEAM

NEW
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Section 2 i CROSS SECTION EDITOR Coicviate

U Thin-walled Cross -Section Editor

8 Macro Element Theory 1 brief introduction NEW

8§ Thinn Walled Cross S ection in Macro Element Approach I _discretization into Super

Folding Elements =~ NEW

8 A new Thin Walled Cross Section

A Create Points

A Create Plates i Connect Points tool

A Create Plate = NEW
- Create PARALLEL and ORTHOGONAL Plates NEW
- Create Plate of a DEFIN _ED LENGTH NEW

- Create Plate from an existing Point NEW
- Create VERTICAL and HORIZONTAL Plates NEW

A Create Segment

Connections and Spot Welds

2D view bitmap NEW

Thin Walled Cross _-Section Templates
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Editing tools of the Cross Section E ditor

A Move Element S

Rotate Segment U — ——
Merge Points
Divide Plate = NEW — e
Cut Plate NEW

> > >

Dimensions

> > >

Replace Material in Thinn Walled Cross Section NEW

A Select Cross Section with a given Material NEW

8§ Export Cross Section geometry NEW




U Thin walled Cross Section I _calculation

8§ Axial response

Cross Section Editor - &-Double hat & diaphragm
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8§ Design recommendations

A Step1 i Folding Mode l -
A Step 2 i Central Angle
A Step 3 i Elimination of Narrow

Faces

A Step 4 i Fracture flaw

A Step 5 1 Contact events

Trigger design

Bending response

Torsion response

Lateral response & Denting

w w W W W

The Elastic properties of the Cross

Section_



Section 3 i

MATERIAL EDITOR

U The Material Editor

§ Material Constraints

8§ Stress Strain Characteristic

i

i

1 Array - 2D Array Representation

Power Law

Polynomial Representation

User Function (analytical)

2D CHARACTERISTIC

User Function (discr

ete)

=A =/ =2 =4 = =4

Array 3D
9 Saturation Type

Strain Hardening Type

I Mixed Hardening Response

I Saturation Type Response

Strain Rate Characteristic

1 Cowper Symonds

Modified Cowper Symonds 1

The User Defined Function 1 3D

1
1 _Modified Cowper Symonds 2
1

CHARACTERISTIC

9 Johns Cook

Hardening Factor

Fracture Indi__cator

M Surface Strain

1 Cockcroft 1 Latham / Norris

The Material and Characteristic

Repository
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E 1. Material - Alributes
Type

B 2. Material Constants
HardeningFactor
MassDensity
PoissonRatio
ProofStrain

StressStrainCharacteristicType Amray

StressStrainHardeningLaw 100 [%] isotropic
StressStrainHardeningType Isotropic
StressStrainMeasure True
StrainRateCharacteristic D=0 E+0 . p=0
StrainRateType CowperSymonds
|8 5. Fracture Indicator
AreaReduction 0
D 1
FractureModel €L
B{Rzne
Name 400 MPa v1
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Section 4 - CROSS SECTION OPTIMIZER

U Cross Section Optimizer

U Cross Section Optimizer i _getting
S .
started “EEEES "IN
— . . Al ° g v'//‘\
U Optimization Calculations | [ 0 i1 b
-t
l A ' X
U Definition of Optimization Parameters | ,‘,\k./l ’ ,,"k».»/l
i Optimization Parameters e | T S——
8 Bounding Box fe= o gtes scs
§ Parameters S o
(i BASIC Optimization Parameters C T e S
EEERT R =i
8 Specific Mass =5 e T
§ Squash Load
§ Mean Crushing Force
§ SEA
i Advanced Optimization Parame  ters S—
[
NEW N
Min . R® || coemse [0
B o L ) i MaxY: [i48 || oRweimrn) [l
U Definition of Optimization Constraints =
o
U Optimization Constraints e i e %
8§ Move Constra int T
§ Length Constraint e
8 Angle Constraint P S e st
§ Remove Constraint ] _co | o

U Optimization Results

U The Optimized Cross Section

8§ Accept the Optimized Cross

Section

§ Save Optimization Project
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CCC i Main View

In the Crash Cad Calculate (CCC ) main view you will see:
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1) The Main Toolbar

2) The Solution Explorer window
3) The Properties window

4) The Status window

(L Crash Cad Caiculate v. 0.9 (2013) - New project file

(I
)
—_

X5 - = for

Segments
SuperF oldingElements

| e
CalculateAllModes
ConstrainedBendAndLatCr
NeutralixesOrientation
5 Other

Name

[Cross Section Edeor: select tool (7 or h - Help)

Name
User defined name of the object.

() Sokson Explorer || Search |

Onthe Main Toolbar  you will find icons which will en able youto open new object and
features available in the CCC software. You can also easily save the current Solution,
and /or open a new or previously created Solution.

Detailed description CCC object and features can be found in later sections of the CCC
Manual.

Inthe Solution Explorer  window you will find  the Solution Explorer tree.

The Solution Explorer tree includes folders and list of each and every object of the
curren tly opened Solution (Cross Sections, Materials, Characteristics, Reports,
Optimization Projects)

Inthe Properties  window you will find  the properties and results for the currently
selected object. In the Properties window you can edit the Object and view the detailed



resu lts of the calculation process.

Inthe Status window you will find additional information about the cur rent status o f
any selected tool. This window also includes basic help information for the selected tool

After opening or creating a new Cross Section, Material or Characteristic a Editor
window _ will open for each of the selected objects. A Cross Section Editor, Mate rial
Editor or Characteristic Edi  tor window can be moved freely on the screen.

Material Editor - 1-Material

CHNOL QRO E0 W w
Fiow Stress [MN/m*2)

Cross Section Editor - 0-Hat section
IsR¢-o s 2@ 2 BHOL. QR . [TRS.

0 { . . e - T I
0 1 T T T T T
» 300 - s o ek !
£ 0 20 0 ! )
x=-10,89 y=591 Plate(s) intersections . |=I . g" ‘n o = = *
L3 Cross Section Edtor sl Crushing | = Bendng | |, Tomson | = Lateral Crushing fo-n[ *=0,029 y=363917

In the Editor windows you will find edition tools and view tools. In case of the Cross

Section Editor you wi Il be able to view result charts , an d/or to start the Optimization
routine (for more information see : CCC Manual T Cross Section Editor and CCC Manual
i Cross Section Optimizer)



CCC i Main Toolbar S o

Onthe Main Toolbar  you will find icons wh  ich will enable you to :

- Open a new Solution

@ - Open an old Solution (  previously created and saved)
(5] - Save the solution

Next, on the main toolbar you will find icons which will enable you to open new features
of the CCC software:

& - New Thin Wal led Cross Section
- New Solid Cross Section
New Thinn Walled Cross Section from Template

- New Material

S N |

- New 2D Characteristic 1 Point List

New 2D Characteristic 1T C#

- New 3D Characteristic

J

- Clone tool - new

00
o
OO oO

- New Cross Section Resul ts Report

Compare Cross Sections  tool

*r

Material and Characteristic Repository

wme - Visual Digitizer

oLoLo

Detailed description  of CCC object and features can be found in later sections of the CCC
Manual.



Clone tool
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The A Cl o k@ ean be found in
the CCC main toolbar.

In order to duplicate a CCC object
select it by clicking on it in the
Solution Explorer window.

After clickingon the i Cl o icanp
a duplicated object will be
automatically created.

By default i1t wil
of é (the name of
object) éo

Results Report

Crash Cad Calculate provides the possibility to easily create detailed reports of the Cros
resul

Sectionds calcul ati

The AReporto
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The Clone tool enables the user to duplicate a chosen object in the CCC Solution.

File Edit View Help

@ Crash Cad Calculate v. 1.11 (2014) - New project file

on

D n-ﬁﬂiﬁﬁfiﬂ'@ =337 |-

Cross Section Edifor - 0-Hexagonal double hat & diaphragm

¥ !EI

SRGro L@ T-ARATLE

P

<25 0 s
x=-54.46 y=-10.53 Plate(s) intersections

{21 Cross Section Edtor | I, Awel Crushing | - Bendng | L Torsion | 4 Lateral Crushir « | »

The newly created element will
be also added to the Solution
Explorer tree.

The clone procedure is avail — able
for all Cross Sections, Materials
and Characteristics of the CCC
Solution.

ts

f u blestthie Oserdd senti y - awamatically generate report

summarizing results of various Cross Sections, and to view the summary of result data
for each Super Folding Element of a one chosen Cross Section.
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