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What is the IPP function?

« The IP Pendulum function can be used to specify multiple Instrument Panel
Pendulum impact models for ECE R21 or FMVSS201.

« This function is accessed under “Safety” -> “IP Pendulum”.

« The IPP function supports interactive and batch model processing. Automated
positioning and depenetration is available.

« The IPP impactor model for use with this tool can be downloaded using the
following link:

http://www.0asys-software.com/dyna/en/downloads/extras/arup pendulum.key.qz
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General Description of the Panel

PRIMER Oasys Ltd
The Software House of ARUP



P PEMDULL

IP Pendulum Impact Panel Tite:

Contact: Create
weloCity: SEttings
H-point: pooan
Note: the impactor must be added as an include into the et e e
model containing the trim to activate IP Pendulum tool. - o
angle to IP normal: n'a
. theta: nia
« Contact — A contact must be defined between the s i
impactor and the vehicle dashboard. alpha va
line of flight: n/a
velocityiat centre): nfa
 Velocity — This is the linear velocity at centre of the PP targetiing panei
: [~ ECE R21 (actual) O redra
Impactor. _| ECE R21 (rotated) = ot
_I FMvS5201 | Redraw
_| Converge aim point to target point
* H-Point — Coordinates of H-Point to use in the setup. || eamere o ant e

The base of the IPP pendulum model will be
positioned to this point.
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P PEMDULUN IMPACT

|P Pendulum |mpaCt Panel - EEH.EI 1 ::tIF'F' 1 selected
Ite: ‘P impactor

« ECE R21 (actual) — The base o e
of the pendulum is located at Hepoint
the H_pOInt target name: nfa
target coord: nia sketch
¢ ECE RZl (rOtated) - In contact coord: n/a sketch

rotated mode a subsequent
DEFINE_ TRANSFORMATION

angle to IP normal: n'a

> is applied to rotate the line of e e
flight onto the trim normal. alpha: va

line of flight: n/a

velocityiat centre): nfa

IPP targetting panel

ECE R21 (actual) | No redraw
ECE R21 (rotated)
« FMVSS201 — After EMVES201 [ Redraw

achieving a position the
base is translated in Y to
align with each impact
point.

Converge aim paoint to target point
Converge contact point to target point
Caombined solution
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P PEMDULUN IMPACT

IP Pendulum Impact Panel Tite:

Contact Create
weloCity: SEttings
H-point: pooan
« Converge aim point to target point — The aim point target name: n/a
of the impactor is aligned with the specified target 10 EaRrE T —
. contact coord: nfa sketch
pOInt angle to IP normal: nfa
theta: nia
. . o beta: nfa
« Converge contact point to target point — The initial alpha n/a
contact point between the impactor and the vehicle is ne o fight. n/a
. . e . velocityiat centre): nfa
aligned with the specified target point. |
IPP targetting panel
[ ECE R21 (actual) | Na redraw
] ] ] _ _| ECE R21 (rotated)
« Combined solution — Take into account both aim | FMVSS201 | Redraw
point and initial contact point when positioning to the || G cortat sont s st oot
specified target point — this tries to minimize both aim | Gombined saition

point to target distance and contact point to target
distance.
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[P PEMDULUR

IPP Settings Panel -

Contact:

Create

weloCity: SEttings
H-point: 2540.00.0
« The max/min achievable distance between the H-point and target target name: nia
pOintS are: target coord: n/a sketch
— Rod max extent + head diameter/2 cantact coord: v | stz
. . IPF SETTINGS [ 7 [l
— Rod min extent — head diameter/2 e AL |

— Target that fall outside of these bounds are rejected as
grossly out of range, as they can never be reached.

Diameter of heacd
hax extent of rod
hin extent of rod
Min distance above H-point

Initial welocity standard
Initial welocity reduced

* For acceptable target points, the head will be positioned so that
the contact point is as close as possible to the target point.

1.0EZ0 hax target-contact distance

e
ECE R21 (rotated)

FMvS5201 [ Redrau

Converge aim paoint to target point

« The rod distance is then measured and the point rejected if it
exceeds the max rod extent or is less than the minimum.

Converge contact point to target point

[ I i | I -

Carnbined solution

« Initial Velocities — Defaults are set in the post-end IPP
*VELOCITY card.

 Max target-contact distance option — When positioning is
complete the distance between the target point and the contact
node will be measured and the point rejected if it exceeds the
given value (default 1e20).
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IPP Targeting Panel (Setup Panel)

« The IPP targeting panel displays existing targets within

th e mo d e I . »»>KEYOUT PANEL Stare in Model
Target file: _ ﬂ Read Write Export

Sel All Sel Mone Remove Sketch Fosition | reset failed |

« ACSYV file can be read in using the “Read” button to load
new points. I TR - | oo
pick
pick
* New target points can also be added using the “select ek
nodes to add/remove targets” buttons — this will pck
automatically determine a cloud of impact points on =
selected nodes using the “Minimum target separation” piok
value and the pendulum reach specified in the settings g
on the previous panel. -
irimum Taroet Separction:  [JESKI  Select Uncortactanke Points |
«  Prior to the positioning, target points appear on a light B
blue background if they are misaligned with the trim setect ttargetcortec it | NN
normal. This indicates that they probably cannot be  Make new target points -

contacted by the pendulum.

 Adark blue background shows that the points are not yet
positioned, green that they are successfully positioned,
red that they failed to position.
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IPP Targeting Panel (Setup Panel)

- Write — Writes the targeting information to a CSV file. This can o EOUT PANEL ——
be used to import at a later date, or for batch positioning. Tegetic: D ] - e oot
Sel All Sel Mone Remove Sketch Position | reset failed |
»  Export — Export detailed information on setup for each point after | ps s e | Ao
positioning.
pick
. . . pick
« Sel All — Selects all the target points shown in the list. pick
pick
. R pick
- Sel None — Deselects any target points that are selected in the Dk
||St pick
pick
. pick
« Remove — Removes any selected target points. pick
Minimum Target Separation: m Select Uncontactable Points |
. Label Target Markers J [~ by range
« Sketch — Sketches any selected target points.  byange
Select if target-»contact dist = | m
* Reset failed — Resets the target points that have failed to - NEHBWEE RN
pOS|t|On SO you Can try agaln select nodes to add targets

select nodes to remove targets

* Pick — Allows the user to manually pick the node for target point.

« Label Target Markers — will configure sketch so each target
point is labelled with the name
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Automatically Selecting Targets

- Select nodes to add targets — By selecting a group of nodes
(you can select by part, part set etc.) PRIMER will determine

which points within the selection can geometrically be reached. 55 KEYOUT PANEL Store In Wode

Note the “Min target separation” setting is used to create a rarcetic: [ | Fe0  wie oot

suitable cloud of target points. This value can be set by user. el || it || Reer ||| et || Podion | venelieled |
Mame of Point Position Pick

: . _ [ Joooooo  JECEERIE
« Select nodes to remove targets — By selecting this option you

will be able to automatically remove all targets on selected -
nodes. Selection may be made by part, part set, etc. -

pick

pick
pick
pick
pick
pick
pick
pick
Minimum Target Separation: m Select Uncontactable Points |

Lahbel Target Markers J [~ by range
_| by angle

Select if target-»contact dist = | m

- Make new target points -

select nodes to add targets

: Grey dots indicate
— target points that have
~| been identified.
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Dealing with Uncontactable points

S | U bl . S | wl - Store in Mocel

. Select Uncontactable points — Selects any target — e

. p y g Sel All Sel Mone Remove reset failed
points that can not be contacted. You can select by

pooooo G| Addiolist

two methods:

— By range — Points are un-contactable by range if
the distance from H-point to target point exceeds
the maximum allowable. (red background)

— By angle — Points are considered un-contactable /| &
by angle if the angle between the trim normal and” |"m
the line of flight exceeds 45 degrees. Line of flight
is taken to be the cross product of horizontal and
line between H-point and target point. (light blue
background)

pick ||

Select Uncontactable Points |

Label Target Markers J [~ by range

_| by angle

Select if target-»contact dist = | m

- Make new target points -

« Select if target -> Contact dist > - This function
allows you to select positioned targets for removal
when the distance from initial contact point to target
point exceeds the specified value

PRIMER Slide 11 Oasys Ltd

The Software House of ARUP




Positioning of targets

>>>KEYOUT PANEL | Store in Model
Target file: _ D Read WWTite export
° When the “POS|t|On” bu‘tton |S C“Cked, the Sel Al el Mone Femove Sketch Position | resetfailed|

Impactor is positioned at selected target me pmm
points and de-penetrated. 5302

Position Pick

» Following this process, there may be some 15
targets that the impactor could not reach and | E ALEEERE
these will again be highlighted red or light
blue which can then be removed by selecting
the points by range and by angle

respectively. /
Minimum Target Separation: Select Uncontactable Paoints |
Label Target Markers J [T by range
 Agreen background indicates that the I oy angle
targets were positioned successfully in reach setect ttorget>oontoc it | SR
Of the |mpactor - Make new target points -

select nodes to add targets

select nodes to remaove targets
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| How to access the Keyout panel

Keyout Panel |
Target file:

Sel All Sel None Remaove

Name of Point

Read Write export
Sketch Position | reset failed |
Position Pick

_ m Pick | Add to list

All the positions can now be written to individual models.
This can be done by switching to the “Keyout Panel”.

File path, sub-directory names, and file names can be modified _ >»»SETUP PANEL |
by users prior to keyout.

pick

Apply Keyout

(m

selAl | SelNone | Remove Sketch
(eIT{ IV :([AH: \Gavin_Work\TUTORIALS\PRIMERVPP\Example_model
Replace with user impactor? — —

— If the pref is set and the switch is active, PRIMER IPP build
will be performed in the usual way but before the keyout, the
IPP impactor will be replaced with the user impactor as
specified by the preference.

— The initial build may be done in ECER21, ECERRI1R
(rotated to trim normal) or FMVSS201 (hinge point aligned in

Y) Replace with user impactor? |

— The user impactor will be oriented into position and moved
to a point of contact along the line of flight (linear
depenetration).
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Contact Information

www.arup.com/dyna

For more information please contact the following:

UK: China: India:

The Arup Campus Arup Arup

Blythe Valley Park 39F/41F Ananth Info Park

Solihull Huaihai Plaza HiTec City

B90 8AE 1045 Huaihai Road (M) Madhapur Phase-lI

United Kingdom Xuhui District Hyderabad 500081, Telangana
Shanghai 200031 India
China

T +44 121 213 3399 T +86 21 3118 8875 T +91 40 44369797 / 98

dyna.support@arup.com china.support@arup.com india.support@arup.com

or contact your local Oasys Ltd LS-DYNA Environment distributor
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