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% CAVA — Vehicle Homologation

Vehicle Compliance is a compulsory part of Automotive design.
CAVA (CATIA Automotive Extensions Vehicle Architecture) provides the Fiekls o

solution to efficiently and confidently validate the compliance of your — T
vehicle design and architecture against international standards and S i

regulations.

Available as a CATIA V5 or SDEXPERIENCE enhancement, CAVA is
successfully used by OEMs and suppliers world-wide and can be installed 5 % =
as a complete solution or as individual sub products for specific AR =iy B sefety Racius
application areas. ; —

CAVA Product Portfolio s

Road Clearance

- CAVA OVA: Verify the overall vehicle packaging

- CAVA Manikin: Verify seating positions, pedals and headroom
- CAVA Vision: Analyze the direct and indirect vision of the driver
- CAVA Safety: Analyze safety of occupants and pedestrians

- CAVA Wiper: Analyze wiper kinematic and wiping quality

- CAVA Tools: Project the silhouette outlines of a complete vehicle
with one click using Silhouette Tools
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% CAVA — General Features

Integration into CATIA
- CAVA s integrated into CATIA as a separate workbench or App.
- CAVA features are stored directly with the CAD data.
+ Working in part and product context.
+ Automatic feature update on change of any input parameters or

changed geometry.

Configurable and Open
 Supported Standards are available as readable xml file. g = —

LY Y rr)a QKA a ,
* You can create your own adapted company-specific standards |4
easily. i o Y .
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‘ ' [ T ool
« Export your results as regular CATIA Geometry for downstream | 77 E’:
applications, readable without CAVA. oA e T T : 1
- Create textual, excel and drawing reports using customizable [ SZRf. g0 s secmser §mSee aovassmesns [[--

o5 D | @ Wk | @ S | B Lo | =
e

report templates.

Base Data Concept
+ Organize relevant parameters in a central location.
- Define vehicle size, wheel size, driver and occupant placement.

+ Define different ground reference planes to accommodate
loading configurations.
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CAVA Safety — Pedestrian Protection
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Prepare the crash simulation on the digital model
according to legal requirements and consumer protection
guidelines. The feature calculates the reference curves,
impact points, and areas for head and leg impactors on
the venhicle front.

Supported standards include
« ECE-R 127, Euro NCAP

Features
» Calculates the BLE, BSL, BRL and WAD reference and offset

curves on the bonnet and windshield area

 Calculates the impact area for child and adult headform and
bumper test zone for ECE

- Calculates the bonnet top grid and upper and lower leg grid of
target points for NCAP

 Configurable accuracy and construction geometry

Result

* Visualization of impact area and target impact points for head
and leg impactors

 Calculated impact points and target angles
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% CAVA Safety — Pedestrian Protection Offset CAVA

Pedestrian Protection Offset - X

Definition
Pedestrian Protection (feature): \CAVA Pedestrian Protection.1 (
leasuremen ithou! SClnd

Standard:

This visualization helps the designer to measure the
distance from engine geometry to the pedestrian impact
zone on the bonnet hood. The CAVA function creates an

Calculation Type: Measurement Only

Active Engine Hood

offset surface from the Pedestrian Protection reference e i e

curves to the inside of the engine room. e e i e
8 [Geome net | color

Fe at u res Element ) Type Dist Q]

 Visualization of distances as heatmap on the bonnet or on e s Lo

the engine components e — oy =

- Creates offset surface in the bonnet top area i e Lt =

=

+ Option to define an active engine hood
+ Customizable accuracy

The option Suppress Automatic Update is activated.
Use Apply to force the calculation.

@ OK ] 9 Apply I < Cancel]

Result
» Visualization of distance on the hood
* Bonnet offset surface

* Measured minimum distance values for each selected
engine component
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% CAVA Safety — Head Impact

The FMVSS 201 standard describes a series of
reference points (target points) within the interior of
the vehicle to be used for head impact tests. The
CAVA Head Impact feature generates these points
based on the selected geometry.

Supported standard
- FMVSS 201U

Features

+ Selection Wizard to guide the user during the selection
of the required vehicle components

Creation of A-, B-, and rearmost pillar target points
Creation of upper roof area

Creation of side rail and front/rear header target points
Creation of the construction geometry

Result
+ Visualization of target points
- Report of all created target points
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CAVA

Head Impact - X
Definitions
Base Data: |CAVA Base Data.1 |
Standard: | FMVSS 201U (1998) | OFree

Loading:  Gross Vehicle Mass (Mass 3)

Inputs i Calculation Type
{ ig! Number add. Pillars: © Both Sides O RightSide @ Left Side
-Target Points

'fE"I ' Upper Roof Ei

5] & APillar | 5= = B-ritlar o
=] OAdditiona illars | @3] = Rearmost Pillar o
E] & Front Header E‘J E| & Rear Header El
;,ﬁj & Side Rail E' EOJ & Additional Side Rail EI
El [ Roll Bar g £| [ Brace EI
2| Ostiffener | 2] Ostiding Door o

Exclusion Zon

[IRear Begin Distance: |600mm E O Visualize

Upper Roof Geom I Pillar Geom | Instrument Panel Geom | Ope... § |

Element Type ﬂ @ |nterior
Interior_Roof_Relevant GEOM 2D g4 | O Exterior
Int-Roof-Ext GEOM 2D

=]

=

[E]

Sun Roof Opening :
Upper Edge of Windshield :

no selection

Upper-W5S-Edge

I
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% CAVA Safety — Safety Radius

The safety radius feature checks the exterior vehicle
geometry if the minimum required radius is violated.
It considers the reachability with the test sphere and
the specific radii for bumper zone, lamp and grill
elements.

pot Yew rset  Jooks  Wedow  jelp

23 eled o & Ming L A 2afnlsEreaXma? 8 28

4 Do Radius Check ] Do Bumper Chack [] Use Upper Limit & Use Floor Line [ Do Num

Limits | Options | Result | Violsted Points | Visuskzstion Interactive Check | o], |

N interactive Calculation
Y 2 CnRacus  GapSae  CvRaddl  CrvRsdl
|

Supported standards include:
« ECE-R 26, EU1023/2010 (Number Plate)

Features
+ Calculates the floor line
« Checks the reachability with a 50mm test sphere

+ Considers specific radii for measured gap size on grille
and lamp elements

+ Option to create the bumper zone and considers its
specific radius requirement

+ Interactive check allows markup of selected points

1 |
Point:  Interactive Point 1 * Background Color: I | &y -
> | eor
Up Direction: Z deection -
B
Slese |
-

3 Front Bumper ClResBumper  Trestment Genenal

The epticn Suppress Automatic Update i activated
Use Appy to force the cakculation.

9 ok | 9 4pply| @ Cancel

Result

* Visualization of points violating the allowed minimum
radius

+ Markup and section views of user defined points
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% CAVA Safety — Interior Minimum Radius

The minimum radius feature checks the interior
vehicle geometry to see if the minimum required
radius is violated. It calculates the head impact and
exclusion zones, considers the reachability with the
test pendulum and the specific radius requirements
for each zone.

Supported standards include:
+ ECE-R 21, FMVSS 201

Features

 Calculates the head impact zone, level of instrument
panel and exclusion zone around the steering wheel

+ Checks the reachability with the 82.5 mm test sphere
pendulum fixed to the occupant’s seat

« Considers specific radii for the “reference zone”
* Interactive check allows markup of selected points

Result

* Visualization of points violating the allowed minimum
radius

+ Visualization of the head impact zone
+ Markup and section views of user defined points
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w Help

| ._;'=_. | g

Base Data: | CAVA Base Data.l |
Standard: |ECE ECE-R 21 | D free
Loading:  Empty weight EG + co-driver
1S Create Head Impact Zone ' Do Radius Check
G UseLevel of Inst. Panel 5 Use Excluded Area
;
C0 | T X

g Interact

e —————

= —

Point: | Interactive Point.1

~| Background Color: &a
]

' Up Direction: |Z direction v

azaﬁnn‘ Close ﬂ
ement Trpe Inverted  StWh.. Panel Roof Winds.. Obstr. ~
weDashboard  GEOM 2D O o O O
ntR GEOM 2D O 0 O ]
ntToph ceom2p W [ ] E H m ]
eeringWheel5t GEOM 2D O o 0O [}
perTrim ceom2o [ O O o 0O v
ion: | VentTopR | cer
| v = - X 2 ol La | BS
[ Inverted Orientation [] Steering Wheel @ Instrument Panel (] Roof [] Windshield [] Obstruction
The option Suppress Automatic Update is activated.
Use Apply to force the calculation.
@ ok | @ Apply | @ Cancel
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CAVA

% CAVA Safety — Kneeform Minimum Radius

Feature to check for minimum radius on interior vehicle
surface below the level of instrument panel. Reachability
of the tested points is calculated using the kneeform

Definitions
Base Data: | CAVA Base Data.
Standard: |[TEIEEEEE

Loading:  Empty weight EG + co-driver

| O

'3 Do Radius Check '3 Use Level of Inst. Panel 'S Use Blocking elements
Radius Check | Limits | Result | Violated Points | Visualization | Interactive Check |

shape template. s | o

:42,45:"1 V[Tszz,m;m [[763,741:": He'rb%?jus stlzt:;s:"e":;\ilﬂ

Supported standard e —- e — T

° ECE'R 21 [EM_:H_ SectionColor: [ :l
Features

=7 e

- Calculates the level of instrument panel lines

 Checks the reachability with the kneeform shaped element
as defined in ECE-R 21 under consideration of movement

v
F CGR

and rotation angle. / = -
. . . . = Interactive Point.1 v 8 kﬂ ’\ c\| | ﬂﬁﬂ

- Considers obstructing elements like floor and steering wheel i 1
_lClose hy_j OCanuI'

* Interactive check allows markup of selected points

Result
* Visualization of points violating the allowed minimum radius
+ Markup and section views of user defined points
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CAVA

% CAVA Safety — Seat Minimum Radius

Feature to check for the minimum radius on seat O
geometry according to ECE R-17. The feature Sonmaicicaobus otk QKanaan e ,,

Loading:  Emply weigitEG + co diver
S o Kadius Chick & Croate Seat Impact Areas

Racius Check  Urnis | Result | Viclated Points | Vouslizetion | Interaction Check |

visualizes areas 1, 2 and 3 and checks the radii for
these areas. Supports seats with and without

headrests. o —
DistfromRP: oo [l DetfremMidPlens [T g
Supported standard: T e
Sests with Integrated heed restrais: Dt froen SRP: [0 oy
Sests vith Sepevete hesd restraints; Dt from Tops | 1701 S
Features N - =
 Calculates the areas 1, 2 and 3 for seats with separate rad &
L2 -

headrests, integrated headrests and without headrests
+ Checks the reachability with the 82.5 mm test sphere
+ Considers specific minimum radii for area 1, 2 and 3
+ Interactive check allows markup of selected points

L el
) o] B

o | Sty | 9 Canee |

OEES tEn R S BEE B 24980 6 wnenlAsB00EE e

Result

* Visualization of points violating the allowed minimum
radius in the given areas

+ Markup and section views of user defined points

TECH N lA EXPERIENCE MATTERS m

ADDNODE GROUP



] CAVA Safety — Projection Measurement Device

Feature to determine the projection height of knobs and
switches with respect to the mounting panel, according

tO ECE'R 21 AnneX 6 tOp 2 (ApparatUS)- The CAVAPrOjectinnMeasursﬁentDevire
measurement device is created at the position of the O
maX|mum measured helght. Standard: | ECE ECE-R 21 - Device ~| Ofree
7Mee'|v::eight m@ Calculation type: Device
Sphere Radius: | 825mm E@ Cylinder Radius: | 25mm E@
Supported Standards U Comer measurement [0 surface ctio
¢ ECE-R 21 : (I;c::::sei';z{:p;:‘: Bottorn Sphere: [y
i / Touch Point Type: o Height Line: I
Features | | U — : \ o
 Positions the device on the mounting panel with the i ' Carinterr | gutons |

selected knob in the cylindrical hole I .
« Measures the height of the knob in maximum position
+ Several knobs can be measured in parallel

WAl s

Result
+ Device positioned at maximum height
* Measured projecting height
« Check result if the height is below the limit

@ OK J @ Apply I L) Cancel]
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% CAVA Safety — Projection Measurement in Sections [sd cav

[EY CATIA V5 - [Land_Rover.CATProduct] o
View  Inset  Jools  Window Help

ocleilo 8 Mind @'

Definttions:

# | 8ese Dato: [ no zelecton
Standard: |ECEECE-R26 Hi=!
| Loading:

Setngs | Rets | ViowtedPots | Viuastion | ntwecoveCheck |

ECE regulations allow exceptions for the minimum
required radii for elements with a small projecting height.
This feature will help to determine the height of
projections of exterior or interior vehicle components - ,
measured in section planes normal to a selected curve. e p =

SH  Distance Height TP Distancel TP Distance2
3848 mm

£RADLBUN -

Supported standards
- ECE-R 21, ECE-R26

AAAAAAR
EEE
dadHd8

q
’
i
3

Features

« Supports measurements of the height of general projecting
elements or of gaps in body panels in 2D sections

+ Section planes are created normal to a user selected curve
+ User defined offset between section planes

+ Detail 2D-View of the sections

- Graphical feedback of the measured values

Projections Measurement in Sections

Definitions
Base Data: | CAVA Base Data.1 J Close |
Standard: |
Loading:

g co-driver
Settings | Results | Violated Points | Visualisation | Interactive Check |

Use right mouse button for further options

E

Distance Height

20 A M M M M M v
g

Secti
8| ©) vioiatea points olerance: [5m:

Roling Geometry | Touch Geometry | j

Result I
+ Sections geometry with touch points of positioned circles ’
+ Measured values for height at each section
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% CAVA Safety — Fold Measurement CAVA

ECE regulations allow exceptions for the minimum

required radii for folds in body panels. Use this e |
feature to determine the height of such folds - : B

Loading: Empty weight EG + co-driver

according ECE-R 26 6.9.

Settings | Results I Violated Pointsl Visualisation |

Use right mouse button for further options

Supported Standards Status Name S/H Distance Height
Section -320 mm a -320mm 2,96mm
- ECE-R 26 e 3 wwm e
Section -80 mm T -80mm 5,04mm
Section 0 mm 5 O0mm 5,59mm
Section 80 mm q 80mm 601mm
Features A Sz 3 s s
- Supports measurements of the height of folds in B secton vener
body panels §J ﬂ Violated points tolerance:
+ Section planes created along a user defined curve R -
Bonnet_Top GEOM 2D

 User defined offset between section planes
+ Detail 2D-View of the sections

‘
A

Resu lt .Background Color: | EG—————— |
+ Sections geometry with touch points of positioned =
circles

+ Measured values for height of fold at each section

T E C H N l A EXPERIENCE MATTERS n
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For CAVA Safety Radius checks it is important to have

consistently oriented surfaces. This tool helps to facilitate

consistent surface orientations for larger sets of
individual surfaces.

Features

« Analyzes the surface orientation from a user selected
viewpoint

 Provides a graphical colored feedback of surface
orientation

« Invert all surfaces with reversed orientation with one click

+ Exclude already corrected surfaces from further checks
with changed viewpoints if needed

» Disassembles multi-domain surfaces for the check

Result

« The oriented surfaces are copied into a selected geo set
+ Multi domain surfaces can optionally be disassembled

TECHNIA
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CAVA Surface Orientation - x

Elements || Qrientation |

-Analyze

Rotate model to see the desired side and push button to see orientation according the current View Point: @
Hip directions of normals. Exclude properly oriented surfaces and run Analyze again to crient rest of surfaces
Solids are oriented pointing outwards automatically and are therefore marked as excluded

Run Analyse of surface orientation whenever you need to use different View Point

Qrientation

Normal pointing toward Camera: ’i‘ Number: ’25—‘ EI Ll
Normal pointing away from Camera: “ V| Number: | 12 ‘ ﬂ_‘ l‘l
Invisible elements: I V| Number: | 6 ‘

Excluded elements: ’ﬁ‘ Number: ’0—‘

Target GS: |no selection |

@ 0 | <@ Cancell




CAVA

_ 1 CAVA - Product comparison: Safety and Safety Radius

CAVA Feature Product Product
Safety-Radius | Safety

Safety Radius Exterior v
Interior Minimum Radius
Seat Minimum Radius
Kneeform Minimum Radius

Projection and Fold Measurement Tools

SN I N\ BE S

Surface Orientation Check
Pedestrian Protection
Pedestrian Protection Offset
Head Impact FMVSS 201U

B N\ I\ I\ B\ .
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