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Deform options

There are various different ways to deform the model geometry to better
visualise the results and interrogate models.

These are described in the following tutorial with an example use.
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Explode Fix node Fef node

Sometimes it is useful to have an “exploded” view of a
model, or part of a model.
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The ‘Explode’ function artificially separates parts by applying explosion vectors to them.
There are two options to choose from when applying the ‘Explode’ function:

+ Define — define the parts to apply the explosion and explosion vector to.

* Automatic — explosion vectors are automatically generated by D3PLOT.
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Page Humber : M P When selecting the ‘Define’ function within the

‘Explode’ menu, the part(s) to apply the explosion
to can either be selected from the ‘PARTS’ menu
or by clicking onto the part(s) directly.
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Explode — using Define

Either choose ‘Automatic’
and D3PLOT
automatically calculates
the explosion vector.

Or, define the
magnitude of the
three explosion
vectors.
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Factor the currently defined explosion
vector(s) by a pre-defined amount.

The selected part(s) should then explode.

Oasys Ltd

D3PLOT
The Software House of ARUP




Page Number : o e =
= DaPLOT | THIE M| PRMER | Tune | Memory

"Explozion” by patts

Select part= Status

Cancel Cancel PARTZ

Explode — using Automatic

When using the ‘Automatic’ function within the
‘Explode’ menu. Use the following pre-defined
positions for the centre of the explosion:

« From centroid — Model centre of gravity.
 From node — Nodal coordinate.

«  From origin — Coordinate [0, 0, O].

*  From part — Centre of gravity of a part.
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Define a distance/magnitude Factor the currently

for the explosion vector(s). defined explosion vector(s)
by a pre-defined amount.
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The magnify function can be useful when analysing models ek

with small displacements. Sometimes it may not be obvious
that models have displaced. Therefore the magnify function is

a useful way of magnifying these small displacements which
could go unnoticed.
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Magnify

Magnify - applies a user defined scale factor to displacements.

Note: the scaling factors magnify the linear displacements, therefore X,YandZ

any rotations in the model will appear grotesquely stretched. magnifications
can be

Tip: use magnify in combination with Shift def. controlled
individually.

Pre-set buttons
will set uniform
magnification in
X,Y, Z by the

specified value.

‘x 0’ (times 0) magnification will
plot the undeformed geometry.

Useful for showing results where
bits of the model have collapsed
or crushed.

The given factor can
be applied to the
current values using
the ‘Factor on Curr’
slider.

‘x 1’ (times 1) cancels the magnification.
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Some models undergo large amounts of movement, which can
cause the model to disappear from the viewing window.
For example, this sled model.

The ‘Fix node’ function can be used to “fix” the sled and have it in it's undeformed position for the entirety of
the animation, so the effect on the occupant can be seen without the sled model disappearing from the

viewing window.
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Fix node - fixes a node in
space so that all displacements
appear on the screen relative

to that node. Page Mumber ; ol ] =

If ‘Ref node off’ then this does
not affect results on data plots.

See later ‘Ref Node’ slides for
information.

Cefinition of fix node
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Fef node

Shift Def

With models that undergo large quantities of displacement and rotation
sometimes it may be necessary to prevent a model from displacing and
rotating, in order to analyse the deformation of a structure.

Ref state

For example, when analysing the deformation of a vehicle in a barrier test. As the vehicle collides with the
barrier, the large amounts of displacement and rotation make it difficult to analyse the behaviour of the
dummy models within the vehicle.

By using the ‘Shift def’ function, a local co-ordinate system can be defined, and used so that the model
moves relative to it. In this example, the local co-ordinate system is at the rear of the vehicle, so the rear of
the vehicle is “fixed”, thus making it easier to analyse the behaviour of the dummy models inside the
vehicle.
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Shift Def

Shift def - fixes a plane defined
by 3 nodes in space. This forms
a local co-ordinate system and
all nodes appear on the screen

relative to this co-ordinate = DIFLOT MMM

system.

If ‘Ref node off’ then this does
not affect results on data plots.

See later ‘Ref Node’ slides for
information.
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Shift Def Coordinate System

The three nodes selected for Shift Deformed and the local coordinate system can be displayed.
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Defarm
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Ref node

In the situation of analysing a sled model with a dummy,
users may wish to find the velocity of the dummy relative to the sled since in reality, in a crash
the car/sled would be more or less stationary as the dummy travels forward.

Using the ‘Ref node’ function allows a node to be selected on the sled, and reports all
velocities to be relative to the sled (selected node on the sled).
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Ref node - user can select
either a single node or 3
nodes (a plane). All
displacement results will
be plotted relative to the
reference node(s).

Definition of reference node(s)
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Ref state

This can be used to deform the shape of the model to that at a different state,
or to compute the data values relative to a different state. Moreover, this may also

Ref state

be done relative to a different state in a different model to allow comparisons to be made between alike models.

Detailed examples are give in this section for plotting the data on the undeformed shape, relative data values and comparison

between models.
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Ref state

Ref state - Makes results relative to a "reference" state in the current or another model. Choosing a
reference state displays the difference between states and models.

Deform

Ref node

Toggle the
reference state
on/off. Can be
toggled on/off
for each window
separately.

Select whether to
plot relative to

the current model
or another model.

Choose the reference
state. The current or a
fixed reference state
can be selected. If
model(s) have been
envelope plotted, then
a envelope reference
state can be defined.

Control the data
that applies to
plotted geometry
and contoured
or written data.
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Ref state — Example 1: Deformed Geometry

Models may deform to the point where it can become difficult to view the stresses. For example, when
analysing the stresses on a crush tube.

To view the results on the undeformed geometry, set the ‘Ref state’ to the current state (state 22 in the
example below) and apply reference data to the current coordinates (shape).
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Tip: to set the current state as
the reference state press the
‘Use current’ button.
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Ref state — Example 2: Relative Data Values

Sometimes it may be required to compare data values at different states.

For example, when a wheel hits a road bump the suspension damper deflects. The user may want to know
how much the damper has displaced after the impact. To do this, set the ‘Ref state’ to the state where the
wheel comes into contact with the road bump (state 4 in the example below) and apply reference data to
data values (contours, etc.).
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Ref state — Example 3: Model Comparison

When analysing two models simultaneously, it may be
necessary to compare results between the models.

For example, when comparing the displacement for two
identical models where one is made from aluminium (M1)
and the other steel (M2).

This can be done by contouring the displacement on both
models, however ‘Ref State’ can be used to better
display the difference, as shown on the following slides.
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odel Comparison

To plot the difference in displacement on the steel model
(M2) relative to the aluminium model (M1):

Set the ‘Ref state’ to use ‘Reference model’ M1 at the
current state (state 14 in the example below) and apply
reference data to the data values (contours, etc.).

Reference state andfior model

b1 Stete 14 ¢ 2 BO0OOE+01)

Reference state:

1] State number 17

Uze envelope

Apply reference dua to:

Current coordinstes (=) ape)

- Data walues (contours, etc)

Undeformed grometry (when on)

Tip: to set the current state as
the reference state press the
‘Use current’ button.
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)ydel Comparison

Even better, the outline of M1 can be shown on M2 to
allow for a direct visual comparison of the
displacements.

To do this, in ‘Ref state’ also apply reference data to
undeformed geometry (when on).

See the display options tutorial for how to turn on
undeformed geometry.

Reference state andior model
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odel Comparison

Finally, similarly to example 1 the model can be shown in the
“‘undeformed” state to better see the data.

To do this, in ‘Ref state’ also apply reference data to
data values (contours, etc.).

In the example, the new geometry displayed in M2 is the
difference in displacement between M1 and M2 at the
current state (state 14).
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Transform
Transf-:nm |

There are various “Transform” options in D3PLOT, these may be used |
in various ways, an example is given below.

With models that have symmetry, it is often cheaper to make and run models at the point of symmetry. For
example, when running an analysis on a vehicle structure only half of the model might be made and run.

In D3PLOT users may wish to visualise both sides of the model for context. This can be achieved by
opening the same model twice, in the same window within D3PLOT, then using the ‘Transform’ tool to
‘Reflect’ the model.
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Transform

Transform - Apply translation, reflection, rotation and scale to each model.

X

Select which models to
apply the ‘Transform’ Explode Fix node Ref node
functions to. Magnify Shift def Ref state

Transform

Translate a model by

. . Definition of transformation
applylng a vector In

global model space. | apply M Explain this Reflect a model about a
point on the X, Y or Z
Applies to coordinates. TRANSLATE [y Translate by <cx, dy, dz= global axes.
Applies to coordinates,
) velocities, accelerations
REFLECT Feflect about glabal axis ' - '
|7 g and stress and strain

B H v| z] tensors.

otete 2 models by isorce. [T
angles about a centre of
rotation. ROTATE |7 Rotate sbout global sxes

_ _ I—— Angles: Scale a model by a
Applies to coordinates, factor in the X, Y and Z
velocities, accelerations, Lentre: global axes
and stress and strain /
tensors. SCALE |7 Scale along global axes Applies to coordinates.
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Contact Information

ARUP

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-I|

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. distributor.
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