Visualizing the effect of refinement_level
on mesh density of primitive graphics in
MotionSolve

Introduction

MotionSolve supports a number of primitive graphics such as frustum, ellipsoid, cylinder, sphere etc.
These can be parameterized based on their dimensions such as length, radius etc. When used to model
rigid to rigid body contact, the mesh density for these primitive graphics becomes increasingly important
as far as the quality of the results is concerned. For this reason, MotionSolve exposes an attribute
“refinenment | evel” in the Post G aphi c model element which allows you to control the density of
the mesh that is generated for the primitive graphic in question.

It is often required to be able to visualize the exact mesh for a primitive geometry in a post processor
such as HyperView. Currently, there does not exist a way to do this i.e. the visual representation of a
primitive graphic remains the same in HyperView irrespective of the refinement level. This is addressed
using a custom built, user defined library which writes out the exact representation of the primitive
graphics’ mesh in HyperView depending on the refinement level which has been specified.

Usage and Syntax

To use the custom GRASUB in your model, follow the steps below:

1. Place the “Contact_Visualization.dll” in your working directory
2. In your model, insert the following Post _Gr aphi ¢ entity for the primitive graphic that you wish
to visualize

<!--Custom Graphic for GRA/90001-->
<Post_Graphic

id = "lee01"

type = "UserGra"

ref_marker_id = "90000001"

usrsub_param_string = "USER(17.4371,0.1,5,0,0,10,4)"
usrsub_dll_name = "Contact_Visualization"
usrsub_fnc_name = "GRASUB"

/>

The following attributes must be specified to be able to use the GRASUB

Attribute name Decription

type “UserGra” To specify a user defined graphic,
you must specify type to be
“UserGra”. Please refer to the

documentation on Post _Graphi ¢




for more information

usrsub_param_string | “USER(...,...,...,)"

This attribute lets the user
specify parameters for the user
defined graphic. The syntax for
this is discussed below

usrsub_dll_name “<location>/Contact_Visualization”

This attribute specifies the name
and location of the user library.
The name of the library is fixed,
you must specify the path of this
library if this library is not present
in the same directory as the
model XML

usrsub_fnc_name “GRASUB”

This attribute specifies the name
of the user defined function. This
is fixed and must always be
“GRASUB”

The attribute usrsub_par am stri ng has a specific syntax which must be followed to generate

meaningful results. The syntax is:

usrsub_param_string = "USER(argl, arg2, arg3, arg4, arg5, arg6, arg7)"

The arguments are described below:

Argument ‘ Type Description

argl Real Defines a dimension of the user
graphic

arg2 Real Defines a dimension of the user
graphic

arg3 Real Defines a dimension of the user
graphic

argl Integer Specifies whether there is material

Allowed values : 0,1

inside the graphic.

Choose:

0: if material does not exist inside
the graphic

1. if material exists inside the
graphic

argb Integer

Allowed values : 0,1,2,3

Specifies the end types of the
graphic (not applicable to all
geometry types).

Choose:

0: Open end types

1: Closed on top and bottom

2: Closed on top only

3: Closed on bottom only

argb6 Integer

Specifies the wvalue of the




refinement | evel attribute
arg?7 Integer Specifies the type of geometry.
Allowed values : 1-6 Choose:

: Box defined from Corner

: Box defined from Center

: Cylinder

: Frustum

: Sphere

: Ellipsoid

AU, WN -

Additionally, some of the arguments above do not apply to certain geometry types. The table
below lists these cases:

Attribute Choices ‘ Description

args Choose from ends_type is defined only for
0: OPEN Cylinder and Frustum geometry.
1:CLOSED
2 : TOP_ONLY

3 : BOTTOM_ONLY

argb6 same as refinement level Defined for all
geometries except Boxes

For reference, you can use the table below to identify the arguments you must specify in the

usrsub_param_string argument

Graphic Type arg3 argd

BoxDefinedFromCorner length_x length_y length_z |is_material_inside |n/a n/a 1
BoxDefinedFromCenter length_x length_y length_z |is_material_inside |n/a n/a 2
Cylinder radius n/a length is_material_inside |ends_type |refinement_level 3
Frustum top_radius |bottom_radius |length is_material_inside |ends_type |refinement_level 4
Sphere radius n/a n/a is_material_inside |n/a refinement_level 5
Ellipsoid x_scale y_scale z_scale |is_material_inside |n/a refinement_level 6

MotionSolve does not support rigid to rigid contact for bodies that are represented by user
defined graphics. So, you must retain the original primitive geometry definition and add the user
defined graphic to your model. As an example, consider contact defined between two bodies as
below:

<Force_Contact

id = "301001"
label = "Top Contact"
num_i_graphics = "1"

i graphics_id = "90004"

num_j_graphics = "1"



j_graphics_id
cnf_type

stiffness

exponent

damping

dmax

cff_type

mu_static
mu_dynamic
stiction_trans_vel
friction_trans_vel

/>

"90005"
"Impact"
"500."
"1.5"
g
"9.01"
"Coulomb_On"
"9.15"
"9.1"
"9.1"
wy

Body | is represented by Post_Graphic #90004 which is a primitive

represented by Post_Graphic #90005 which is a primitive ellipsoid.

<Post_Graphic
id
color
type
center_marker_id
top_radius
bottom_radius
length
ends_type
refinement_level
is_material_inside
/>
<Post_Graphic
id
color
type
center_marker_id
x_scale
y_scale
z_scale
refinement_level
is_material_inside

/>

"90004"
"239:165:23"
"Frustum"
"90000004"
"6.0655"
"9.1"

g

"OPEN"

nyw

"FALSE"

"90005"
"184:184:184"
"Ellipsoid"
"90000005"
"13."

"13."

"13."

ngn

"TRUE"

frustum, and body J is

To visualize the effect of refinement levels on these two graphics, you will need to add the user

defined graphic statement for each of the two graphics, in addition to what is defined above:

<!--Custom Graphic for
<Post_Graphic
id
type
ref_marker_id
usrsub_param_string
usrsub_dll name
usrsub_fnc_name
/>
<!--Custom Graphic for
<Post_Graphic
id
type

GRA/90004 - ->

"10003"

"UserGra"

"90000004"
"USER(6.0655,0.1,5,0,0,3,4)"
"Contact_Visualization"
"GRASUB"

GRA/90005- ->

"10004"
"UserGgra"



ref_marker_id "90000005"
usrsub_param_string "USER(13,13,13,1,0,5,6)"
usrsub_dll name = "Contact_Visualization"
usrsub_fnc_name = "GRASUB"

/>

With these definitions in place, you are ready to run a simulation and visualize the true primitive

geometry mesh in HyperView.



