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Professional

Convenience Enhancements

A RECURDYN 2023 What's New

Product

Professional

New/Improved

Improved

Location in User Interface

Location in Manual

Various features have been improved to be more convenient to use, in both pre-processing and

post-processing.

® Relation Map: The Filter function allows you to identify the types of entities in the entity
list. Also, it is now possible to check the connection relationship of Expressions in the

Relation Map.

A

‘ Property (F) | 7 Filter £ Syne 9 Fit € Refresh (F5)
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® A newly added feature allows the users to specify a rotation point and keep the rotation

point until it is turned off. In the case of the existing ‘Rotate with Point’ or ‘View Center
function, even if the users specify a point, when the working plane or view plane is
changed, the assigned point is automatically released. With the newly developed ‘Rotate
with Predefined Point’ function, the point the users have defined will remain the same
until it is turned off by the users.

- Rotate with Predefined Point On/Off: Click the icon in the View Control Toolbar to
change its state to ‘On’ and specify a user-defined point via the mouse cursor or
Command Toolbar. By clicking the icon once more, this feature is turned off and the
rotation point returns to its default state.

feDORLBIT 0 BBEHDEN

Off nemvewa #r70e@B00008

Show Entities that Belong to Groups: An option to hide objects belonging to a group from
the database has been added. It can be set in Database Filter and Database Settings.

Show Entities that Belong to Assemblies: An option to hide objects belonging to
assemblies such as Track and Chain from the database has been added. It can be set in
Database Filter and Database Settings.

Database Filter Database Settings

A Database Filter X A Database Settings X
— Filter On/Off — Filter On/Off
[®] Al Entities - [®] Al Entities N
[ Groups [ Groups
[ Bodies [4 Bodies
[ Joints Joints
[ Forces [ Forces
[ couplers [] couplers
[ contacts [ contacts
[ Requests M Requests
[ splines [ splines
Cee s
Oev Oev
Oeec Oeec
Oevc [+] Oevc [+]
Show Entities that Belong to Groups Show Entities that Belong to Groups
D STTOW CTIUICIES tIat BEIONY t0 Assemones | D STTOW ETICITIES tat DETONg (0 Assempnes
[ ok ][ cancet |[ Apply | Sort None [+]
Use Detailed Information —
Display Digit Number E
| oK ] I Cancel Apply ]
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®  SubEntity related function improvement in the Database: = # 3
In the case of SubEntity with an individual dialog box, it is () UsUB]___ Bropertes
. . . . . % DiffE(|  ViewList
now possible to make it easier to modify (SubEntities 2y VarEd  Delete
include Requests, Strings, Expressions, Splines, Variables, E?Zi?j Rename
Differential Equations, Design Variables, and Performance ;Ef* St e

Indices).

- View List: View List has been added to the right-click menu for SubEntity in the
Database so that the list of the SubEntity can be opened directly.

- Properties: Properties displayed when right-clicking on a SubEntity in the Database
have been changed to open the Edit dialog box of the SubEntity.

- Double Click: If double-clicking a SubEntity in the Database, the Edit dialog box for
the SubEntity is opened.

® Delete Results: A function to delete Animation Data saved in @ " ] ’f Vi
the *.rdyn file has been added. After the Delete Result function =~ " " FEEE = o

T 6DEIUMalI(u [ .
is executed, the Simulation Post tasks become inactive. If the ;L?
DelUEntity
size of Animation Data is large, executing the Delete Results wmm
function can significantly reduce the size of the *.rdyn file. - S—
fDeluMath

® Highlight Tag of Action/Base Body: It is now possible to display tags for the Action Body
and the Base Body when Joint, Force, Contact, etc. are selected.

® Shortcut settings for Render Toolbar and View Control Toolbar: The Render Toolbar and
View Control Toolbar have been added to Customize, which can be accessed with the
right-click menu on the toolbar to set keyboard shortcuts.

® (reation Option for Geo Sphere Contact: The [Solid, Body, Point, Distance] option has
been added to be utilized when creating Geo Sphere Contact.

® (reation Option for Fixed Joint: The [Body, Body, Multi Point] option has been added to
easily create multiple fixed joints.
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® Notification for a duplicate Material name: When a material name is used as a body name,

it is now possible to be notified with an error message about material name duplicates.

Error No.l048102 <Body2=
Error Mo.l048102 <BodyZ=

: Same name already exists.
: Same name already exists.

( Bodies:Bodyl )
{ Material :materia

Screen Recorder: The Screen Recorder function has been added to the existing Record.
When selecting Select Area or Full Screen in Recording Mode, click the red button on the
Recorder Toolbar that newly appears to start recording.

- Working Window: This method is to record the Animation that is playing within the
Working Window in RecurDyn, using the same method as in the previous version.

- Selected Area: This method is to record the area specified by the user.

- Full Screen: This method is to record the entire screen, allowing the users to record
the various windows such as Scopes in RecurDyn.

| 7] 510x484, (911.264) me X
Video Settings
\V/ ’ ~Video Option
S _— [J show Gravity [ show Time/Frq.
-
B g Mode
-
> Working Window [Selected Area Full Screen
\ iy ( O 9 @iselected e O
5 |
LD [~ Maximize Window After Closing Dialog
Movie Resolution User Input v
[Fkeep width [1620 Height | 632 |
Frame Per Second | 30 +]
C (Codeq)
[[ Google VP8 VFW Video Codec || [ Cont. | [ About |
] Convert to AVI File with MS MPEG4 V2 Codec

RecurDyn Viewer

- The Customize function is now available in RecurDyn Viewer.
- The Scope function is now available in RecurDyn Viewer.

System Navigator: The Parametric Value Connector and the Parametric Point Connector
are now supported in the System Navigator.
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CAD-Related Enhancements

Product

Professional

New/Improved

Improved

Location in User Interface

Body Edit Mode 2 Geometry tab

Location in Manual

6. Professional 2 6.1. Body 2 6.1.4. Geometries in Body Edit Mode

Various enhancements have been made to the CAD-related functions in RecurDyn.

® UV Surface: When creating a UV Surface, a surface composed of multi-faces can be used.
In addition, a newly added Face Type (Each or All) option enables adjusting the number of
UV patches for each Face.

A UV Surface

Entity Name

Color

- UV Value
U Value

V Value

Face Type

| Fill Holes

~4.Sided Edges Group

1stEdges |

| Face |

3rd Edges

Facel

Edgel

Gr Edge3

Gr

[ Preview {

[JAdd (Continuous)  Tolerance (Degree) j:'-i

“Update ]

Arc/Outline: A new creation option now enables the generation of an extension line of an

existing arc or outline such that the new Arc or Outline starts from the endpoint of the

existing entity and is tangent at the endpoint.

- Arc: [Vertex, Direction, Radius, Point], [Vertex, Direction, Radius, Angle]

- Outline: [Vertex, MultiPoint], [Vertex, Distance, MultiPoint]

Outline

Point, Point, Direction, Angle

Point, Point, Direction, Point

Point, Point, Distance, Point
5 : ot
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Combine Curves: It is now possible to combine multiple m ‘ ;D
Curves into a single Curve. The combined curve can be
Spline Edge Combine

4 v 4

used to create a Surface or a Solid more conveniently.

Curve
Fillet Curve: It is now possible to change a sharp corner of
a curve into an arc. While a 3D fillet generally rounds off {U ‘ I
an edge, this 2D fillet rounds off a sharp corner along a  Seline Edge Fillet
curve. Curve

Curve Fillet Operation

Entity Name Outlinel

Vertex List

No Vertices
1 Vertex3
2 Vertex2

[ ada | [ etete | [ clear |
e

Midpoint of Outline/Spline: It is now possible to insert Midpoints to the segments of
existing Outlines and Splines. In addition, a Preview function for each point, and a function
to adjust the first Derivative of the Spline have been added. The use of Midpoints is
efficient since the added points can increase the curve's precision.

Properties of Outline1 [ Current Unit : N/kg/mmy/s/deg ]

|General | Graphic Pmperly] Origin &Orientationl Outline

Number of Points I4

| |

oK || Cancel || Apply
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® Midcurve of Outline/Spline Surface: It is now possible to add Midcurve to the existing
Outlines and Splines and also see the Preview of the additional points.

A Modify Surface Data x

Number of Curves Number of Points D

No Curve 1 I Curve 2
1 -500., 300., -1000. -500., 300., 0
2 -200., 100., -1000. -200., 100., 0
3 300., 400., -1000. 300., 400., 0
4 600., 0, -1000. 600., 0,0

| close | | |insertmid| | Delete |

Preview

® (losed Spline Surface: There is a new option to create a Closed Surface when creating the
Spline Surface. Users can also select a Closed Surface option in the Spline Surface dialog

box.

Properties of SplineSurface1 [ Current Unit : N/kg/mm/s/deg )

[General | Graphic Property | Origin & Orientation | Spline Surface |

"Pal(h Data

Road Data Option

[J Make Road Data

| Modification of Spline Surface Data

Ociosed
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® Twist of Sweep Surface/Solid: A Twist option has been added to the Sweep dialog box in
addition to the existing Tangent option.

QL

default

Tangent

Tangent
+ Twist

® Bi-Direction in Extrude: An option to extrude in both directions has been added to the
Extrude dialog box of Curve and Surface.

A Extrude
Color
Direction

Distance

[[] Add/Remove (Continuous)

Bi-direction

[ preview

X

-
[o.0.1 [ov]
[1o. [7]

Tolerance (Degrees)

[ Add/Remove ]

Jpdate

[ ok

| I Cancel l

® Unite Option in Translation/Rotation Pattern: When using the Translation/Rotation Pattern
function in the Body Edit Mode, it is now possible to automatically convert the created

Geometries into a single Geometry using the Unite option.

A Translation Pattern X
Entity [Outlinesurface1 [&]
r~Pattern Info
No Direction I Count Distance
1 1,0,0 Dir 10 100
Unrte |
[ Preview pdate | [ add | [ inset | [ Detete |

_'IO_
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Geometry Update According to Hierarchy

Product Professional

New/Improved Improved

Location in User Interface | -

Location in Manual =

When creating geometry in RecurDyn, the procedure follows the order of Curve — Surface —
Solid. In the case of the geometry to which the hierarchy is applied, if the parametric value of the
parent geometry is modified, the child geometry is also updated accordingly.

For example, after creating an outline and using it to create a surface with the Extrude Surface
command, a modification to the outline also causes a modification to the shape of the surface.

Curve (Outline)

Surface (Extrude) Solid (Extrude)

=

=

Edit Extrude Surface

Edit Outline

_'I’I_
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Geometry types to which Hierarchy is applied are as follows.

Curve Surface Solid

Extrude Solid
Spin Solid
Sweep Solid
Fill Surface
Thicken Surface
Unite
Subtract
Intersect
Chamfer
Fillet

Shell

Scale

Extrude Surface
Spin Surface
Sweep Surface
Fill Curve

® Fillet Curve
® Combine Curve

If the shape of the curve is modified, the surface or solid is also updated. Therefore, the users can
model more diverse shapes in RecurDyn and easily modify them. In particular, if the users use the
parametric value or the parametric point, it is now possible to define the shape required for a
specific purpose and use it while changing the parameters.

In addition, shape optimization can be achieved through DOE, AutoDesign, etc. by defining the
parametric value as a design variable.

_12_
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Unit Changes in Model

Product Professional

New/Improved Improved

Location in User Interface | Home tab = Tools group = Units icon

Location in Manual 3. Home = 3.4. Tools = 3.4.13. Change Model Units

In RecurDyn, it is necessary to specify a system of units when creating a new model. In the

previous version, it was not possible to change the unit system of the model once it was set.
However, starting with RecurDyn 2023, it is now possible to change the units of the model even
after creating the model. The newly added Change Model Units function allows the users to freely
change the model units such as Force, Mass, Length, and Time. The user can also create and user-
defined unit systems.

R [} : X/ Q)
w g L &5 o 3

Mirror Merge DelUMarker Sp.Reload R.Map JpdatePro Units

- v

Tools

The units of the current model are displayed in the Change Units dialog box. Select the new unit
system that you want to change and press the OK button to change the units of the model.

Change Units

Current Model Unit | Newton / Kilogram / Millimeter / Second

Select Unit
Name Force Mass Length Time
MKS Newton Kilogram Meter Second
MMKS Newton Kilogram Millimeter Second
CGS Dyne Gram Centimeter Second
PS Pound_force |Pound_mass |Inch Second
FPS Pound_force |Pound_mass Foot Second

[ Delete | ( Import | Export

] Preserve Parametric Connections when Changing Units

l 0K | Cancel

_13_
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® Preserve Parametric Connections When Changing Units:

- When itis Unchecked: Any Parametric Value or Parametric Point that is used to define
a field with a unit system (such as Stiffness Coefficient and Damping Coefficient), the
values are automatically converted and applied according to the units changed. At
this time, the PV or PP application is turned off and the converted values are placed
in the field as numbers (For the Parametric Point, it is converted to the length unit
system).

MMKS (N/kg/mm/s) - IPS (Ibf/Ib/in/s)

General | Connector| Spring | Graphic General | Connector| SPring | Graphic

Stiffness Coefficient - L ’ [ev] Stiffness Coefficient - 571.014715473265 [~
[pamping coefficient [~] 1. | ‘ P | [Damping Coefficient [~ 54710|471*5265 ‘ o |

[] Damping Exponent [14

[ stiffness Exponent ‘L [ stiffness Exponent |1<
[[J Damping Exponent |1<

- When it is Checked: When the Parametric Value or the Parametric Point is used to
define a field with a unit system such as Stiffness Coefficient and Damping Coefficient,
the existing PV and PP parameters are maintained even after units are changed.
Therefore, for the parameters using the PV and PP, the users may need to modify the
PV and PP values manually according to the changed units.

MMKS (N/kg/mm/s) ‘ IPS (Ibf/lb/in/s)

General | Connector | SPring | Graphic General | Connector| Spring | Graphic

[ stiffness Exponent [ stiffness Exponent
[Joamping Exponent [] pamping Exponent

Stiffness Coefficient - V1l ! [w] Stiffness Coefficient - PVl
[Damping Coefficient [~] 1. | [o] [Damping Coefficient [~] 5‘7101471*9265 [ev]

It is now possible to change the model unit system according to the users’ needs at any time,
allowing the convenience to check the result data in the different unit systems. The most effective
case where the unit change function can be utilized is when the main system of units used in each
country is different. When conducting the technical supports or data exchanges with engineers in
other countries, it may be necessary to change the model to the unit system mainly used in that

country. In this case, it is now possible to save a significant amount of time since the users can
change the unit system of the existing model and use it without creating a new model. As a result,
the users need to decide whether to automatically convert all parameter values to the appropriate
units instead of disconnecting the PV and PP, or to manually change the values of the PV and PP
to match the new units instead of maintaining the PV and PP connection.

_14_
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Product

Professional

New/Improved

Improved

Location in User Interface

Dialog > General tab

Database pop-up menu, Working Window pop-up menu, Properties

Location in Manual

2. User Interface = 2.2. RecurDyn Graphic User Interface 2 2.2.12.
Database Window = 2.2.12.7. Active/Inactive

It is now possible to switch the Active/Inactive state of the Subsystem in the same way as the
Body or Group. At this time, the objects (Joint, Force, Contact) connected to the Subsystem are
also automatically made Active/Inactive. A Subsystem that is Inactive is not reflected in the

calculation when simulating.

Active/Inactive of Subsystem: The Active/Inactive status can be switched in the Subsystem
Properties dialog box, database pop-up menu, and Subsystem pop-up menu in the
Working Window. The Inactive objects are changed to the color specified in [Home
tab]>[Setting group]-=> [Display]>[Geometry tab]=>[Color of an Inactivated Entity], and
the icon of inactive objects is also changed in the database.

Properties Dialog

Properties of Suspension_FL [ Current Unit : N/kg/mmy/s/deg ]

Properties
General | Graphic Property | Origin & Orientation | Subsystem Edit

Suspension_FL

Delete
Rename
SENAME,
Kilogra - Inactive
ngth millimeter I~ ccs E I tic
om— V] utoms

Wireframe

Shade
Shade With Wire
Hide

Activate Related Entities Together: This function is
available from the right-click menu for a Subsystem in
an Inactive state. If this menu is selected, the
Subsystem is converted to the Active state, and at the
same time, the objects connected to the Subsystem
are also converted to the Active state (if the users
switch to the Active state through the Inactive menu

from the pop-up menu, the SubEntity changes to the

Working Window

=
%
O cony
X

.

S| Transiate
Rotate
Zoom

View Center

£ Select Zoom

m v AN B A

o ft
View Control

Renderina Mode
Shift+|
Ctrl+X

Ctrl+C

Del

Activate Related Entities Together

ST Transiate

Database & Working Window

L
T T

Active state. However, the objects connected to the Subsystem do not change to the

_15_
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Active state).

Graphic Changes in Inactive State: Inactive objects are changed to the color specified in
[Home tab]=>[Setting group]=> [Display] 2> [Geometry tab]=>[Color of an Inactivated Entity],

and the wireframe is changed to a dotted line. The icons of Inactive objects are also
changed in the database.

®yv

e

xy Varkq
1} Scopes

D]

© Sensors
Bm BCs

bt PI

90 Constraints
aB DP

Shade (Dark Grey) ke AR
\\“ < x

=& Subsystems

W Suspension_FR
e Suspension_FL
W Suspension_RR

)

s Y
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HOLDVAL() Function to Keep the Return Value When the
Condition Is Satisfied

Product Professional

New/Improved Improved

Location in User Interface | SubEntity tab = Expression group = Expression icon

Location in Manual 4. Subentity > 4.7. Expression = 4.7.1. Available Functions =>
4.7.1.7. Equation

The new HOLDVAL() function keeps the return value when a user-specified condition is satisfied.
Through HOLDVALY(), it is now possible to obtain the value for the initial time point when the

condition specified by the user becomes a non-zero value.
® HOLDVAL(Condition, Equation)

- Condition: A user-specified condition that causes the equation value to be maintained
once the condition becomes nonzero.

- Equation: When the user-specified condition is 0, the return value of the
corresponding Equation is updated real time. The value of the Equation at the initial
moment when the specified condition becomes a non-zero is maintained.

- Both the general Expression functions and the Simulation Variables can be used to
define Conditions or Equations.

® [Example

- HOLDVAL(TIME>0.1, TIME): As in 0.100025, the initial time of the moment satisfying

TIME > 0.1 is maintained as the return value.

0.100025 e i
/*  Example: _
/i HOLDVAL(TIME>0.1, TIME)

- HOLDVAL(DM(Marker1, Marker2) >= 100, TIME): Keeps the initial time of the moment

_’|7_
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when the distance between two markers exceeds 100 as the return value.

HOLDVAL(DM(Marker1, Marker2) >= 100, DX(Marker3, Markerd)): The X-axis
displacement between marker3 and marker4 at the moment when the displacement

between marker1 and marker2 exceeds 100 is maintained as the return value.

_18_
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User-Defined RPLT Data

Product Professional

New/Improved New

Location in User Interface | Home tab = Setting group = Out.Data icon
Analysis tab = Output group = Out.Entity

Location in Manual 3. Home - 3.8. Output Data List
5. Analysis = 5.12. Output

It is now possible to directly specify the data to be saved in the RPLT file, which is a result file
generated after the RecurDyn analysis. This feature allows the size of the RPLT file to be significantly
reduced by storing only the desired results for models with large result data. The data to be stored
in the RPLT file can be specified through the following two settings.

® OQutput Data: The data to be saved in the RPLT file can be added or excluded from the
Output Data List dialog box. The items unchecked in the list are not saved in the RPLT file.
The size of the RPLT file is reduced, however, the unchecked items cannot be checked with
a plot unless the simulation is reperformed after selecting the relevant items.

Output Data List

&Q v & g =[] Professional

%
Gravity ~ General Simulation SetDefault 4[4 Body
Z B : +1-[/] RFlex Output

Setf +)- [ FFlex Output
&vau\anon ! 4[] Force
Contact

E SQ Out.Data Joint
+ Coupler

#- [ Expression
+ Request

# [ GeneralSensor
‘ﬁ ProcessNet Variable Equation
+ Differential Equation

)

. Fne.m,m,
.~ -~

@)

4[] Flex Concentrated Loads
4[] Flex Pressure Loads
+)-[] Flex Thermal Loads
11 ] simulation Status

M eHp

+)-[] DriveTrain

- Gear

#-[ ToolkitSensor

+ Tue

B Control

#4156

©-[ Track_HM_LM

#- [ R2R2D

[ Bett

+ E Chain

#- MTT2D

)

)

#-M m1T3D
- HAT

+ I\Z] Bearing
+ [ usus

M sp
|

[ Expandan | [ Collapse An |

[ OK Cancel |
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® Output Entity: Only the objects belonging to the current model are displayed in the Output

Entity List dialog box. The results of unchecked objects in the list are not saved in the RPLT
file. The size of the RPLT file is reduced, however, the unchecked items cannot be checked
with a plot unless the simulation is reperformed after selecting the relevant items.

mal Mode Frequency Response ‘ B
ell -'—-en‘ r.: |

) Out.Entity
Repeat Sl
Eigenvalue & FRA Animation Output
Output Entity List
= [ professional _E

1 Bogy

[ steering_RackBar

[ wheelHub@Suspension_FR
M LowArm@Suspension_FR
M knuckle@Suspension_FR
9 TopMount@Suspension_FR
M RackBar@Suspension_FR
M Tierod@Suspension_FR

M WheelHub@Suspension_FL
M LowArm@Suspension_FL
™ knuckle@Suspension_FL
M TopMount@Suspension_FL
M RackBar@Suspension_FL
M TieRod@Suspension_FL

M wheelHub@Suspension_RR
M LowArm@Suspension_RR
M knuckle@Suspension_RR
M TopMount@Suspension_RR
[ RackBar@Suspension_RR
M Tierod@Suspension_RR
M WheelHub@Suspension_RL
M LowArm@Suspension_RL
M knuckle@Suspension_RL
M TopMount@Suspension_RL
[ RackBar@Suspension_RL
M Tierod@Suspension_RL

= Force

[ spring_TopMount__Knuckle@Suspension,
M spring_TopMount__Knuckle@Suspension,
[ spring_TopMount__Knuckle@Suspension,
E Spring_TopMount__Knuckle@Suspension,
[ Bush_MBody__LowArm1@Suspension_FR

[ Bush_MBody__LowArm2@Suspension_FR

M Bush_MSody_TopMount@Suspension_FFE]
M o sam o . . - -

(4]

i [

[ Expand All ] I Collapse All ]

[ ok | [ cance |

_20_
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Static Solver Improvements

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab = Simulation Type group = Static icon

Location in Manual 5. Analysis =2 5.2. Static Analysis

RecurDyn's Static solver has been significantly improved. After more than two years of

development, a new N-R (Newton-Raphson) algorithm has been developed that improves both the
convergence and the accuracy of the static analysis of a model composed of rigid bodies and RFlex
bodies. In addition, it is now possible to perform a static analysis of an MFBD model, including the
contact between FFlex bodies and both rigid and RFlex bodies. This allows the users to quickly
understand the static equilibrium of the MFBD model. The default of the Static solver has also been
changed from Robust N-R to N-R.

Static Analysis x
Parameter
End Time ) El
Step 1. lJ
Error 1.e-003 m
Maximum Iteration 100. m |
Solver Type N-R :v
Translational Move Limit ‘20~ m
Rotational Move Limit 10. E
E] Qutput File Name "

® The two types of the Static solvers, which are N-R and Robust N-R, are supported. The
improved Static solver in the new version of RecurDyn is N-R type.

- Itis recommended to use the N-R type and perform the static analysis by changing
the model that used the Robust N-R type in the previous version to the N-R type.

- For reference, only the Robust N-R type can be used for the models using Chain, Belt,
TrackLM, and Track HM toolkits.

® Translational Move Limit, Rotational Move Limit (Degree)

- These parameter specifies the maximum value of the translational/rotational changes
in each iteration. A smaller value results in a more precise convergence, but the
simulation time may take longer.
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- After estimating the overall translational/rotational amount of the bodies in the model,
itis recommended to set the limit between 1/10 to 1/100 of the value.

It is now possible to check the static equilibrium state of the MBD model of an assembly of rigid
bodies as well as the MFBD model of an assembly of flexible bodies. In particular, since the static
equilibrium state of the model, including the contact of the FFlex bodies, can also be obtained, the
consistency of an MFBD model can be checked more quickly.

In addition, when selecting the Include Static Analysis option, which can be used for dynamic
analysis, the improved Static solver can be used. Therefore, even in the MFBD model, it is now
possible to perform the MFBD analysis in the static equilibrium by using the Include Static Analysis
option, enabling it to quickly obtain stable results.

Dynamic/Kinematic Analysis X

General [Parameﬂr ] Initial Condition

End Time 1.

Step 100.

]3] 3]

Plot Multiplier Step Factor 1.

8
g

[] Output File Name |

rInclude
|

[ static Analysis I ‘
]

t
[CJeigenvalue Analysis
[] state Matrix

[CJ Frequency Response Analysis
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Solver Improvements

Product Professional

New/Improved Improved

Location in User Interface | -

Location in Manual =

The latest compilers and libraries have been applied to the solver in RecurDyn 2023. The Sparse
Linear Solver has been improved and the default solver options have been optimized.

In addition, the Geo Surface Contact's support for symmetric multiprocessing (SMP) improves
the contact algorithm performance by about 50%. Simulation time can be reduced by up to 40-

50% for models with heavy use of Geo Surface Contacts.

Analysis time improvement rate when SMP is applied
ys‘(Com;:sared tf the analysis time without SMP applied) Be 51% 34% 39%
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Endless Simulation

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab = Simulation Type group = Dyn/Kin icon

Location in Manual 5. Analysis 2 5.1. Dynamic/Kinematic Analysis = 5.1.1. Property

When performing a simulation using [Dynamic/Kinematic Analysis] in RecurDyn, it is now
possible to determine whether or not to specify the Simulation End Time. This can be used in
conjunction with the Stop Condition so that the simulation doesn't stop until the stop condition is
satisfied.

® [End Time (On): Performs simulations by x
specifying the End Time, Step, and Plot | fermeter{initial Condit
Multiplier Step Factor (same as before). O E |

® End Time (Off): Since End Time is not [ |
specified, the simulation continues until the Report Time Intenval [ 1

|:| Dutput File Name | |

user clicks the Stop button. For reference,
the End Time, Step, and Plot Multiplier Step

[ Include

|:| Static Analysis

Factor are inactive. [JEigenvalue analysis
[ state Matrix
o Report Time Interval: If the End [ Frequency fespanse Analyss

Time is not specified, the result values saved
in Animation Step or Plot (RPLT) follow the

|:| Hide RecurDyn during Simulation

DD\splayAmmatlon

time interval set in Report Time Interval. Gravity
’V X ‘D. ‘ ¥ |-95ﬂ5-55 ‘ z |0- HGra\rlty|
Unit | MNewton - Kilogram - Millimeter - Second |
Simulate | | oK | | Cancel |
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Animation Scaling Enhancements

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab = Animation Control group = Animation Scaling icon

Location in Manual 5. Analysis 2 5.10. Animation Control = 5.10.5. Animation Scaling

The Animation Scaling functions have been significantly improved in RecurDyn 2023. It is now
possible to apply Animation Scaling to the deformation of a FFlex body. When playing an animation,
the Deformation and the Translation/Rotation Motion with Animation Scaling applied can be
checked at the same time.

The method for applying Animation Scaling has been improved. In the previous version of
RecurDyn, the user was required to set whether or not to apply Animation Scaling and related
parameters in the Properties dialog box of the Body. However, in RecurDyn 2023, the user can
apply Animation Scaling to specific bodies and enter the related parameters and references in the
Animation Scaling dialog box of the Analysis tab, as shown in the figures. Accordingly, the
Animation Scaling setting button has been removed from the individual Body Properties dialog box.

COERRS-¢ -5 & |-

Analysis
@ & I M0 » ® [MaaamrrnriesEe
Dyn/Kin  Eigen  Scenario  DOE Pause  Resume Stop [BE* B- &m 1
. S;mulation Type Simulation Control Animation Control

A Animation Scaling

Mo | Use | Mame | Type | Translation Rotation | Accumulation Angle Reference Marker | Deformation Reference Mode
1 | v | diaphragm.. E| Absowte - 1,1.1. 1,1, 1. v Ground.Iner.. M| 1. 55254 N
2 |[¥ | pedalpad E| Relatve ~| 1,1,1. 1,11 v Ground.InertiaMar. .. 1.
3 | [ fork  E| Absolute <| 1,11 1,1, 1. v Ground.Iner.. M| 1.

| Add Row | | Delete Row| |Add!Rem0\re| | QK | | Cancel | | Apply

® Use (checkbox): Activates Animation Scaling for the specified body.

® Name: Users can select the Body to which the Animation Scaling will be applied from the
Entity list and choose FFlex/RFlex/Rigid Body or Beam Group (Force).

® Type: Either Absolute or Relative can be selected.
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® Translation/Rotation: The scaling factors for translation and rotation are entered.

® Accumulation Angle: Users can choose whether to use the Accumulation Angle option or
not. In general, it is recommended to use Accumulation Angle. However, it is not
recommended to use this option if a body reciprocates between [-6]_1 ~ 6_2 with the
rotational motion.

® Deformation: The scale factors for the deformation of the FFlex body and RFlex body are
entered.

® Reference Marker/Node: When the Type is Absolute, users can directly specify the
Reference Marker or Reference Node.

In RecurDyn 2023, the improved Animation Scaling function allows users to easily observe the
animation by simultaneously scaling both the displacement and deformation of relatively small
parts in mechanical system analysis.
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Campbell Diagram Improvements

Product Professional

New/Improved Improved

Location in User Interface | Plot = Tool tab = Analysis group - Campbell(3D) icon

Location in Manual 7.Plot > 7.2. Tool > 7.2.1. Analysis 2 7.2.1.6. Campbell Diagrams

® |t is now possible to display the magnitude in decibels (dB) in Campbell diagrams.

- The dB conversion formula is 20 log10 (M/M0Q), where MO = 1.0e-5 [m/s].

® \When drawing the Campbell diagrams, the Window Correction Factor can be applied.

Campbell Diagram

|Analysis | Plot |

~ Graph Type

(® Color Map (2D)

Graph Option

(® RPM - Frequency

[ swap Axis
Decibel(dB) Plot | 1.e-002
Window Correction Factor .1'

~ Order Line

] Draw Order Line

- The dB display and the Window Correction Factor are also supported in RecurDyn Post.
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® The design of the Campbell diagram dialog box in the Plot window has been improved.

Campbell Diagram

Analysis | plot

Input Data T Use Recommend Time Zone

Time Frame

strt Frame o ]
enarame rag7e

[input File |

Time [Tme | Piot Index

Al 3

Tacho |Requesta'ExprEssmns_r‘Eme@Geaﬂ_r‘H[Eija(hu] ‘ Plot Index El

Signal |Requasta‘Expresslnnerme@Geaﬂ JF3(Ex3_Torque) ‘ Plot Index

[ use Recommend Frame Settings

interpalation Linear dt Frame Size 5z Overlap( %)
RPM Compute [average  [*]  ResidualNumber
Delta Time l:l Delta Frequency
Signal - FFT Setting
Time[sec) 0.~ 2. Max. Frequency Signal Offset ‘Frame Average to Zero "l
RPM Band Max, Order 6 Window Type [square [-]

Sampling Time{sec] [ 4:2-004 | [rom -]

ﬂ

Update Signal Information

I

Draw Signal

Magnitude Type [ampiitude <]

‘ Calculation

® Slice View: In RecurDyn VIR5, the users could check the data of the specified RPM or
Frequency using the Section View function. RecurDyn 2023 provides the Slice View
function that allows the users to check the graphs for the multiple sections and the
maximum value of each graph at a glance.

A’ Campbell Diagram - B0 R

M- o+ F ey FrE

[ Max. Magnitude
3669.85

3302.87
2935.88
2568.90
2201.91

1834.93

>
o
[
s
3
&
@

w

1467.94
1100.96 =
73397 §

366.99
0.00 T T
0.00 249.51 499.02 748.53 998.04 1247.55

124.76 37427 623.78 873.29 1122.80
Frequency

Sub - View

Start Freq. |0. Show Section Line
End Freq. 1247.55381604697 Section Line [ Automatic  ~
Gap 124.755381604697 [Jselect Curve
Update @® Zoom (O Data Trace
0.535446562433069
N*% 1000.0
1\\\' A ANy
\.'“1\;,/3‘.“,5 W
800.00 1000.00 [ Fit

_28_



ACRECURDYN 2023 What's New

® QOverall Curve: In the Slice View of the Campbell diagram for RPM-Order, it is now possible
to draw an Overall Curve that sums up all the graphs for each frequency.

29
Overall

[Jselect curve|[] Draw Overall

® Zoom () Data Trace
Order Line (Vold-Kalman Filter)
@ Frequency Bandwidth 0.535446562433069
(O VK Weighting Factor 1000.0
Number of Poles 2 - View

Fit
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Format Change of RecurDyn Model File

Product Professional

New/Improved Improved

Location in User Interface | -

Location in Manual 2. User Interface = 2.2. RecurDyn Graphic User Interface > 2.2.2.
File Menu

It is now possible to select either rdyn or rdx as the default file format (/D DB &L

(X

NP T ERIZT P ERP

when saving it using the Model Ext. Option, as shown in the figure.

Since the rdx file is based on the text format (XML format), the e e
information is divided and saved in several files depending on the Open G0 |
model. For detailed information about each file, please refer to the RecentFile |l
manual. . ’

Save Ctrl+5

Save As

| ] RecurDyn_XML_Model.data

[ ] RecurDyn_XML_Model.hier

| ] RecurDyn_XML_Model.rdx

[ ] RecurDyn_XML_Model.rxb

| ] RecurDyn_XML_Model_Body2_FE.mrta
[ ] RecurDyn_XML_Model_Body2_FE.rbdf

Save All

Import

Iy
=
=1
=+

Customize

*rdx

*rdyn

Model Ext. »

Language 3

jus

i)
E=]

-

B
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MFBD

Mesher Enhancements

Product FFlex

New/Improved New

Location in User Interface | Mesher tab = Mesher group = Ellipsoid/Box/Cone icon

Location in Manual 12. Mesher - 12.3. Meshing Functions in Mesh Mode = 12.3.7.
Primitive Mesh

Several useful features have been developed for the Mesher. A Primitive Auto Mesh for the
Sphere, Box, and Cone geometry has been added, and a Beam Mesh is automatically updated by
maintaining the connection between the Target Geometry and the Mesh when the shape of the
Target Geometry is changed. A Parametric Value can also be used for a Manual Mesh (Extrude,
Spin, Sweep).

® Primitive Auto Mesh: The Primitive Mesh function creates an optimal mesh for primitive
shapes such as a Sphere, Box, or Cone. It is now possible to specify the Sphere, Box, and
Cone Geometry created by RecurDyn and create high-quality meshes that fit the shapes.

® Ve "0 H 0" & & N

Geo.Refine  Assist Imp.Point | BeamMesh AutoMesh Adv.Mesh | Ellipsoid | Remesh  Extrude | Qual.Check F.Merge NMerge

@~
Cross

Mesher
Ellipsoid section

‘»

Cross
section
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4 Ellipsoid Primitive Mesh X 4 Box Primitive Mesh X A Cone Primitive Mesh X
Target Geometry Ellipsoid1 e] Target Geometry Box1 el Target Geometry Conet
Radius(X) 20 ] Width [-'-i- ] First Radius 3.3333333333333
Height 1
Radius() | < [ ‘ Second Radius 4 ]
Depth | 3.2455 ‘
Radius(Z) ‘ Height 14 |
. Property [Pseiia1 =]
Property PSolid] e ] Property PSolid1 ]
‘ Width No. of Segments [10 | ;
Inside Ratio 0.5 i
Height No. of Segments |1D ‘ CEIRIEED 03 |
Inside Mo, of Segments | 10 ] Depth No. of Segments 10 ] Inside No. of Segments | 10 |
Outside No. of Segments |10 ] Include Assist Modeling Outside No. of Segments |10 |

Indude Assist Modeling Height No. of Segments |10

Mesh Cancel Include Assist Modeling

® Geometry Relation: When the Target Geometry of the Mesh is modified, the Mesh is
automatically updated accordingly.

- Beam: After creating a Beam Mesh by specifying a RecurDyn Outline, Spline, Circle,
Arc, or Helix Curve as the target geometry, and modifying the corresponding Curve
Geometry, the Beam Mesh is automatically updated.

- Manual Mesh (Extrude, Spin, Sweep): Parametric Values can be used to define the
main Mesh Parameters in Extrude, Spin, Sweep, or Manual Mesh. If the Parametric
Value is modified, the Mesh is automatically updated.

4 Extrude Manual Mesh X A spin Manual Mesh x A sweep Manual Mesh x

(® Curvessurface () Edge/Face () Line/Patch Set @®) Curve/Surface () Edge/Face (O Line/Patch Set

Select Type
’V@ Curve/Surface () Edge/Face () Line/Patch Set

’—smmype ’—Selecnype

et — —
propeny — R ] — ET———
Mo. of Segments "ID—| Mo. of Segments ,m—| Mo. of Segments 0
I Total Length 100, | SEIREChE 0.0.0 [7t] scale :

St e wsoss)

’—. Maintain Source Mesh _
0, 1.
‘ [ spiit Quad into Tria Element [ Fixed Asis _

[ Merge with Source Mesh
Maintain Source Mesh [ split Quad into Tria Element

[CIMerge with Source Mesh Maintain Source Mesh
[ Merge with Source Mesh

|

[

[ split Quad inta Tria Element
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® Mesh Command Added in the Database Pop-up Menu: The Mesh option has been added

to the right-click menu of the body in the database.

Database El7 1 x |

| 19

A Modell FS
AF Groups

2§ Bodies
-4 Ground
-8 Bodyl_FE
-8 Bodyl_FE1
m- 8 Bodyl FE12

-9
@ Joints Eroperties
F Forces Edit
%3 Coupler| Delete
L

@ Contact] e

B] Request i
{\; Splines Inactive
+ PP Apply Cutting Plane
o rv : Create Scope
%e PPC | Mesh
fa PVC
AB Strings [i[ Automatic
' Ex. Wireframe
;: gilf‘lg Shade

A .
Xy Var En? Shade With Wire
MR Scopes Hide
&) Sensors
Bm ECs
& ov
kil PI

$-0 Constraints
A5 ModelCnnctraints (Eiltarad) E|

It is now possible to create high-quality Meshes for a Sphere, Box, or Cone using the Primitive
Auto Mesh function. When the shape of a curve is changed, the associated Beam Mesh is

automatically updated, saving Meshing time.
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Two-way Thermal Fluid Co-simulation between FFlex Thermal
and Particleworks

Product External SPI

New/Improved Improved

Location in User Interface | External SPI tab = Particleworks group = Settings icon

Location in Manual 23. SPI > 23.1. External SPI = 23.1.3. Functions for External SPI >
23.1.3.1. Pre-Process = 23.1.3.1.3. Settings

When using Particleworks version 7.2 or later, it is now possible to use a bidirectional heat
transfer function between the RecurDyn FFlex (flexible body) and the Particleworks MPS particles
(fluid particles). The Heat Transfer Coefficient (HTC) calculated by Particleworks and the
temperature information of the fluid are exchanged with the temperature information of the
flexible body of RecurDyn according to a set time interval. Each temperature condition is used as a
boundary condition for the heat transfer analysis of the fluid and solid. The two software send and
receive information in the two-way communication through a dedicated interface. This feature
predicts the cooling and heating of the body by the fluid and the corresponding expansion and
contraction of the body structure.

Modell A setings
Time = 10.00000000 Second Particeworks =] e

1.00e +02
9.00e +01
8.00e+01
7.00e+01

Wall File Type ®os Qsm

[Flnib'! Wall Thermal Analysis Default Option ~E

[Hea( Flux .
| =

6.00¢ +01 T
5,008 +01 rdore =

4.00e +01
3.00e +01
2,00e+01

2001

Use [ Name

KNIz

The heat transfer of a moving body in close contact with the fluid and its thermal analysis can be
predicted through simulation. In particular, it is now possible to visually predict and understand
how a body in a high-temperature state is cooled by the surrounding fluid.
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Temperature() Function to Check a Node’s Temperature

Product

FFlex

New/Improved

Improved

Location in User Interface

SubEntity tab = Expression group = Expression icon

Location in Manual

4. Subentity = 4.7. Expression > 4.7.1. Available Functions =
4.7.1.17. Heat

When performing an MFBD analysis, including thermal analysis, using the Heat Flux, Convection,

and Heat Generation capabilities of FFlex, this newly-added Expression function provides the
temperature of the user-specified Node. The Temperature() function uses the Node of the FFlex

Body to which thermal analysis is applied as an argument. It is now possible to check the

temperature changes of the specified node in real-time when performing the MFBD simulation.

A Expression

x

Name  |Ex1

TEMPERATURE(Body1_FE Node50015)

Available

Argument List

t- Control
H-T5G

H- Sensor
|- Stress
H-MTT2D
H-MTT3D

e

£
£
[E
[E
[E
[E

[=l- Heat
‘- TEMPERATURE

[4 m | [

D

[ Add | [ Delete

ok |

| Cancel | | Apply |
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Beam Preview

Product FFlex

New/Improved Improved

Location in User Interface | Beam Element Properties = Preview Shape option

Location in Manual 9. FFlex > 9.7. Edit Functions for FFlex body = 9.7.3. Element
Modification

For a Beam which is Pre-Stressed, a newly added Preview function allows the user to check the
Beam Shape before the Pre-Stress is applied in the Properties dialog box of the Beam Element.

#
i
Element Type | Beam2 | ”q
‘(r
D [10013 |
Property |PBeam1 [®] 4
Orientation |-&m5749mszm D.MTSNOE'

Secondary Nodes

Node10013
Node10014

It is now possible to check the difference between the original beam shape and the deformed
beam shape due to Pre-Stress. This helps the user understand and estimate the magnitude and
direction of the reaction force in the beam at the beginning of the analysis.
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Integration of Co-Simulation Functions

A RECURDYN 2023 What's New

Product Control

New/Improved Improved

Location in User Interface | -

Location in Manual =

The Co-Simulation related functions in the existing Communicator tab are integrated into
General CoSim in RecurDyn 2023. CoSim Simulink, CoSim External, AMESim Interface, and FMI in

the existing Communicator tab are integrated into General CoSim, and Plant Input/Output is

integrated into GPlant Input/Output.

In addition, the ColLink-related functions in the existing ColLink tab have been moved to the
Communicator tab (CoLink group, ColLink Settings group). The location of the ColLink-related

functions has changed, but its functions remain the same.

The Plant_In and Plant_Out defined in the existing RecurDyn model are automatically converted

to GPlant_In and GPlant_Out when opening the model in RecurDyn 2023.

2 % S%e A¥ A ®

Plant_In Plant_Out | Simulink External AMESim FMI GPlant_In GPlant_Out GCoSim Vessel Export

Control

Communicator

YayaR [

Plant_In Plant_Out Run k Connect

Open with This Model when Running Colink

Colink Colink Settings

Colink

22 0 & W [

GPlant_In GPlant_Out GCoSim Interface Run Connect

GPlant Int/Out Control Colink

Communicator
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® Changes

- CoSim Simulink — General CoSim’s Simulink Type
- CoSim External — General CoSim’s RDExternal Type

- AMESim Interface — General CoSim’s FMI Type

- FMI — General CoSim’s FMI Type

- Colink related features — Moved into the Communicator tab
- Plant_In — GPlant_In (State Matrix supported)

- Plant_Out — GPlant_Out (State Matrix supported)

ACRECURDYN 2023 What's New

In addition, the newly added Interface function for ColLink enables users to specify GPlant_In and

GPlant_Out used in CoLink when CoLink or other control software is co-simulated with RecurDyn.

2 2|

GPlant_In GPlant_Out GCoSim

GPlant Int/Out Control

RD Interface

&

Interface

'

Plant Input
[Colink -> RecurDyn)

[

Hide Connect

Plant Qutput
[RecurDyn -> Colink)

Update All available Plant Inputs and Qutputs

OK

Cancel
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Toolkits

New Toolkit - Data Driven Design

Product Data Driven Design

New/Improved New

Location in User Interface | Data Driven Design tab

Location in Manual 13. Data Driven Design

The newly added RecurDyn/Data-Driven Design in RecurDyn 2023 is a toolkit that can apply a meta-
model created from Big Data, including a massive amount of simulation data, experimental data,
and empirical data, to the multibody dynamic analysis. This significantly speeds up the dynamic
analysis by replacing the elements, such as flexible bodies that require much analysis time, with
meta-models.

In RecurDyn 2023, a Component Meta-Model (CMM) from one specified flexible body can be
created and used for dynamic simulation. The various displacements, relative to the Interface
Marker of the specified flexible body, are used to create the meta-model. A DOE simulation is
performed using the static solver and captures the flexible body's behavior for each displacement
case. The DOE analysis enables obtaining the reaction force generated at the location of the
Interface Marker for various cases and a Component Meta-Model (CMM) can be created from the
output data.

Once a meta-model is created, RecurDyn performs a dynamic analysis of the entire system. At this
time, the simulation is performed using the meta-model instead of the specified FFlex Body. The
many equations of the flexible body are replaced by the equations of a component force, resulting
in a fast dynamic analysis.
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Time = 0,00000000 Second

Time = 000000000 Second

4 Component Force

By replacing the flexible body with the meta-model to perform a dynamic system simulation, the
speed of the dynamic analysis can be greatly improved. This is quite useful when users are more

focused on the overall behavior of the system, including the flexible bodies, rather than the
behavior of the flexible body itself.
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DriveTrain - Ravigneaux Gear

Product DriveTrain

New/Improved Improved

Location in User Interface | DriveTrain tab = KISSsoft group = GearTrain icon

Location in Manual 19. DriveTrain = 19.2. Functions for DriveTrain = 19.2.2. KISSsoft >
19.2.2.2. Gear Train

The GearTrain creation method has been improved to enable the creation of a Ravigneaux gear
that uses 2 sun gears and 1 carrier. When defining a gear group in RecurDyn VIR5, the base gear
had to be specified the same as the action gear in the upper row. However, RecurDyn 2023 lifted
this limitation. If the gear is defined in the different gear pairs but is recognized as the same gear,

only one gear is created. This enables creating a Ravigneaux gear.

® Given the inputs shown in the table above, a Ravigneaux gear is created as shown on the
right.

® Since the gear 4 used in the gear pairs of #3, #7 and #11 has the same size and position,
only one gear is created.

® The Gear pair #4 can be defined as a pair of gear 3 and gear 5 after defining the Gear pair
#3 which is a pair of gear 3 and gear 4. In other words, the gear 3 can be used as a base
gear for both Gear pair #3 and Gear pair #4 (not allowed in RecurDyn VOR5).
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DriveTrain - Rack & Pinion

Product DriveTrain

New/Improved New

Location in User Interface | DriveTrain tab = KISSsoft group = R.Pinion icon

Location in Manual 19. DriveTrain = 19.2. Functions for DriveTrain = 19.2.2. KISSsoft >
19.2.2.3. Rack and Pinion

It is now possible to create and simulate a Rack & Pinion. The Rack & Pinion can be created using
the R.Pinion icon, and it can also be saved as a KISSsoft Z13 file. The users can import the Z13 file
created in KISSsoft. Like other gears, the Rack & Pinion created in this way supports the contact
calculation using KISSsoft and the calculation using the gear meta-model.

R\ CCERES ¢ -5 e |-
& Home  SubEntity  An ; DriveTrain | Linked Assembly

ARDEETOR

Home SubEnti An P onal Flexible Data Driven Desi 5is
g ‘
Shaft Contour Scope Bearing GearTrain Planetary MetaModel Extract Post 212

Shaft KISSsoft KISSsoft Ul

214
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DriveTrain - Other Improvements

Product DriveTrain

New/Improved Improved

Location in User Interface | -

Location in Manual =

Until RecurDyn VIR5, Contact Pressure, SV | A, 2} *
(Sliding Velocity), and PV (Contact Pressure X i T
Sliding Velocity) could only be viewed with a T I
graph through KISSsoft Post. In RecurDyn -
2023, the results can be checked using a
contour, enabling an intuitive understanding y =
of the changes over time. | e

® Since the Plot toolbar is provided as a default setting in the Shaft Scope dialog box, it is
now possible to easily perform operations such as enlarging and reducing a graph or
copying data.

RecurDyn VI9R5 RecurDyn 2023

A Shaft Scope - Shaft1 x

Section All Sections
Component | Displacement - X
Reference Frame

(® Node 10027 N (O Marker

Update Plot Data

[~ Animation Frame

Synchronize with Animation Control

Time Frame Time
0 2
s m k@ &|W ¥ 2 e
- < M < Ly s N 0
— General Sections »l
0.00 : ==

»® 1 -~

# -220.00 -} /

§ -s40.00 -} i e H §

E L i

& -660.00 T i

0,00
0.00 184.00 368.00 552.00 736.00

52,
Axial Displacement
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Durability Enhancements

Product Durability

New/Improved Improved

Location in User Interface | Post Analysis tab = Durability group = Contour icon

Location in Manual 14. Durability = 14.2. Functions for fatigue results > 14.2.3.
Contour

Various features in RecurDyn/Durability have been improved.

® A newly-added View Type in Durability Contour: If the Life Criteria is defined in the Contour
Option as a Safety Factor to calculate, the contour results can be checked for the Cycle
with the smallest Safety Factor among each Cycle. In addition to Contour, Damage Vector,
Contour & Damage Vector, Mean Stress or Stress Amplitude can be selected as the View
Type for this contour.

- Mean Stress: The middle value between the maximum and minimum values for stress

- Stress Amplitude: The difference between the maximum and minimum values for

stress
A Durability Contour X
Time Histary [ History_1 [~]
View Type |Mean Stress |v|

Contour
Damage Vector

®) Face Center () Extrapolation ContourBLDamaie Vector [‘

Stress Amplitude

— Recovery Option

— Contour Option

Safety Factor Style Stepped n
~ Band Option ——————————————————
Legend Type Display n

Location Left H

Show Text Legend

Band Level(10-50

~ Min/Max Option — D
|Disp|ay |v|
- Vectaor Size Factor
| Calculation |
) Probe Option ———
Min [0.30497 | [030407 |
Oose
Max | 164.04 | [162.04 |
®roten
Show Min/Max

Enable Log Scale Show Probe Results

| View | | oK |
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® Added Recovery Option for Contour: When calculating the fatigue analysis results in the
Fatigue Tools dialog box, the value of the Face Center of each element is used. In RecurDyn
VIOR5, the average value (Extrapolation) was used at each node location in the Contour
dialog box. In RecurDyn 2023, it is now possible to choose whether to use the Face
Center's value or the averaged value by selecting an option in the Contour dialog box. In
this case, the results from the Face Center should be used to check the results consistent
with Fatigue Tools.

® |mproved Fatigue Tools: It is now possible to check the Direction Angle information of the
Patch where Max Damage occurs and the Patch selected by the user. The Damage and Life
values of the selected Patch can also be identified through the calculation.

® \Warning Message: If the Life Criterion is Manson-Coffin and User-Defined, a warning
message appears when the Stress Amplitude goes off the S-N Curve.

A Durability Contour X
Time History History_1 |"
View Type Contour [j
rRecovery Option ————— [ Style Option ———————————
(O Face Center (@ Extrapolation Color Option
q Colors
rContour Option ——————————— [Spedrum |~ A Fatigue Tools x
(O Damage @) Life Style Stepped q -
L | - Time History |HIS‘DW_1 | '|
. Text Color -
[~Band Option ———————— — Patch Info.
Legend Type Display v (®) Max Damage (O User-defined
Location v Node IDs 5685,2125,2098
Show Text Legend
r Direction Angle Info.
Band Level(10~50) |10
Max Damage User-defined
- mTPIT — Otlexomeoe O
rMin/Max Option
Vector Color [ - | ew '
Display .L‘
| Vector Size Factor  |0.0709 | ~ Calculation & Result
Calculation ] L
) -Probe Option - Calculation
win | | (7S | I
Node m i
Damage Life
Max | I | o
[4] show Min/Max |-"‘“““*' R SR ARARNE BN |
Enable Log Scale Show Probe Results
| Rainflow Counting Plot History |
[ e [ o ]
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MTT2D/3D - Air Resistance Force Enhancement

Product MTT2D, MTT3D

New/Improved Improved

Location in User Interface | MTT3D tab = SheetShell Properties
MTT2D tab = SheetGroup Properties

Location in Manual 25. MTT3D = 25.3. Sheet Shell > 25.3.2. Properties
24. MTT2D > 24.3. Sheet Group = 24.3.2. Properties

In MTT2D/3D, it is now possible to apply the Air Resistance Force in the vertical direction of the
Sheet Element (MTT3D) or the Sheet Body (MTT2D).

In the past, the Air Resistance Force was applied only in the direction opposite to the speed of
the Sheet Element or the Sheet Body. In RecurDyn 2023, if the Force Direction is set to Element
Normal, the Air Resistance Force is applied in the opposite direction to the normal of the Sheet
Element or the Sheet Body.

® Force Direction: The users can select the

General | GraphicProperty |  Origin & Orientation |  FEinfo,

Conmeding Paametes | Sneetsnell | saumdny Conation | oupwt | Gir€Ction of the Air Resistance Force either Element
sneet Coior | NPSRERER - [ Display Node D Normal or Velocity as a drop-down option.
Ickness '0-1 | atenal Prope
o [n] [ wwtemopey
Start Point »-70., 40,, -105. Pt .

Parameter T‘

Mesh Rule Type Total Length and Number of Node j -
Longitudinal Lateral B
Direction 0.989949493661166, (| pt | 0,0, 1. | :

Pt | ‘
Total Length 297, (v ] |210. l] ‘
Element Length 99 [105
Number of Node [31 [21 | :
Curl Radius o, T 0. m .
Number of Inner CP ‘0 ‘D |
L - | - Element Normal: The Air Resistance Force is
r Au Resistance Coefficient . . . . .
Force Direction ——r— [ applied in the vertical (normal) direction of the
Costricient Type Constant - Sheet Element or the Sheet Body.
Coefficient 23 E’
- - Velocity: The Air Resistance Force is applied in

"CTOs et Ceom ey oo Aoy
the direction that is opposite to the velocity of the

Sheet Element or the Sheet Body.

Scope QK Cancel ] Apply
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Chain - Link Plate Shape Improvements

Product Chain

New/Improved Improved

Location in User Interface | Chain tab = Link group = Link icon

Location in Manual 30. Chain = 30.2. Geometric Entities = 30.2.5. Roller Link

Description

When the Chain Link Plate Shape of Roller Links and  RecurDyn V9R5 RecurDyn 2023
Multiplex Links are changed, the shape of the link now
updates accordingly. With the change in the Chain Link - a
Plate Shape, the Mass Property information is also a
updated. The users can now check the contact results more R
accurately by inspecting the accurate Chain Link Plate a
shape.

® The location of Chain Link Plate Shape option
- Chain Assembly Properties

- Chain Link Properties (Added)

| General I Graphic Property [ Origin & Ori i ] Body | c
LinkType | ISO 606 : 408, Pitch = 63.5 mm ~| No. of Link sets
Pitch (P)  |63.5 | No. of Strands
Roller Di ter (D 39.37
[General | Characteristics | Passing Entity List | Output | oller Diameter (Dr) :
—_— é - Roller Width (Wr) 38.1
| Bushing Force } Force Display Inactivate |~ r
— . — Width between Roller Link Plate (Wrl) 38.1
T -
CopyDataTo Thickness of Roller Link Plate (Trl) 8.89
tame Height of Roller Link Plate () EE
Chain Assembly Properties wi Chain Link Properties |
Thickness of Pin Link Plate (Tpl) 8.89
Height of Pin Link Plate ( Hpl) 52.96
Pin Diameter (Dp ) 22.89 ‘ Pin Length (Lp) |826
1] Use User-defined Bushing Position
Left Bushing Position
Right Bushing Position
Bushing Width
[ Dimension Information C;I(uta(or
Chain Link Plate Shape @ Circle O Box Link Plate Shape @ Circle O Box
| oK | Cancel Added
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Acoustics - Acoustics Enhancement

Product

Acoustics

New/Improved Improved

Location in User Interface | Post Analysis tab = Acoustics group = Calculation icon

Location in Manual 15. Acoustics = 15.2. Functions for Acoustics = 15.2.1. Calculation

It is now possible to reduce the file size by optimizing the ERP file, ARD (ERP Contour Data) file,
and AMMX (Min/Max ERP Contour Data) file when calculating the ERP (Equivalent Radiated Power)
representing the noise characteristics from the MFBD analysis results. It is more effective when
selecting a part of the flexible body rather than the entire flexible body as a Patch Set. In addition,
ARD files or AMMX files can be selectively created.

In the past, when calculating in the Acoustics toolkit (Calculation button), the ERP and the ACS
(Scope Data) file generation and the ARD and the AMMX file generation were performed together.
Now, in RecurDyn 2023, the ARD and the AMMX files can be selectively created after the
calculation of the ERP file, using the Making Output Files button.

it Density (RHO)

Sampling Frequency

|2 2 |2

A’ Quput Files X

- Data Precisioin

(O single [Float) @) Double

[l Delete ERP File after Making Output Files

Close

oK

® Qutput Files Options

Data Precision: The users can select the data precision to be either Single (Float) or
Double. If selecting Single, there is less precision, but the file size is smaller.

Delete ERP File after Making Output Files: Deletes the ERP files after generating the
ARD and the AMMX files.

® Making Output Files: Creates the ARD and the AMMX files.
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Other

Professional

Use of Neutral Terms

The terms, Master/Slave, which were conventionally used in the IT industry, were deleted from
RecurDyn and replaced with Primary/Secondary or Host/Client. For example, Primary/Secondary is
used for the body position, and Host/Client is used in General CoSim.

Integration of the Design Study Function

The existing Design Study feature in the Analysis tab has been removed. Instead, it is now
integrated into the DOE function in the Analysis tab to provide more extended functionality.

Obtain General Constraint Result Data Related to a specified marker.

The improved Ul allows the user to specify a Marker to obtain specific results for a General
Constraint. If a marker is specified, the result data is saved in the RPLT file and can be plotted and
reviewed in the plot window.

A General Canstraint x
Name |GCont |
Marker for Report | [m]

~ Expression
Name | [e]
[T inactive Flag
ok | | cancel
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Solver

Integration into a single integrator

AL RECURDYN 2023 What's New

RecurDyn uses several integrators, such as IMGALPHA, TRKGALPHA, and ADVHYBRID, depending
on the model characteristics. RecurDyn 2023 combines the different advantages of the
ADVHYBRID integrator into one. This allows the users to simulate all types of models using a single

integrator without having to worry about which integrator to choose. Accordingly, the Ul for

selecting the integrator in the dialog box has been removed.

MFBD

Improved Reference Definition Function for Contour's Displacement Results

When checking the Displacement results in the existing contour, the Reference Node could only
be specified as the Node belonging to the same FFlex body. In RecurDyn 2023, it is now possible
to define a Reference Marker as well as a Reference Node. The Reference Marker may belong to
anybody in the model.

A contour
[ Contour Option [ Band Option Hode / Reference Marker
Animation Status | DTX Legend Type Disable [-]
Tree Displacement | = | | | Lowatien Esttom
Component [om [<] Show Text Leg
Display Vector Band Level{10-50) 10
[ Style Dption
Coler Option [ Edit |
Colars Spectrus :

- Min/Max Option

[ ]
Type |User Defined -
L Caleulstion

. |(II(.R!M :l |User0(rlnedn:
o e

Cmin CImax

User Defined Colos Omin CJmax

Show MinMax

[Jenabie Log Scale

[ Enable Contaur View

View / Reference Node / Reference Marker

sel | Body Type

MNode ID or Marker

|7 shockballbearing | Marker

| Ground.nertiaMar... MI

[Cmesn tines Line Cotor | = | l ‘ [ ada
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Improved FRA Excitation Loads

The Input Type and Actuator Type have been added in FRA [ #ator meojmeies x

rInput Channel

Excitation Loads (Excitation Loads for RFlex and Rigid Body) O
of [Flexible Tab]=>[FRA Group]. [

® [nput Type: Can be the translational displacement /

[~ Output Channel

P
velocity / acceleration, or the rotational | - woo P
No. Marker | VT Type Ref. Frame
displacement / velocity / acceleration o
® Actuator Type: Can be a Swept sine function, a Wore
. . Add Delete
Rotating Mass, a PSD (Power Spectral Density), or L
a User (User-Defined Function) - s

Actuator!

Close

Toolkits

Improved eTemplate

Considering RecurDyn/Professional, more than 90% of the functions supported by ProcessNet
are also supported by eTemplate. In addition, ‘S4PARK’ has been removed from the name of
eTemplate's ModuleKey (Example: S4PARK_Module Professional — Module_Professional).
Therefore, modifications are required when using previously created eTemplate Excel files.

A B
1 Template_Format_Definition Value
2 ModuleKey Madule_Professional
3 TemplateMode FreestyleMode
4 UserCommentColumn 0

For more details, refer to [...WFunctionBay, Inc#wRecurDyn 2023WHelpWweTemplateWweTemplate_Helper.xIsm]

Total number of V9R5 V10R1 Number of
options Implementation | Implementation | unimplemented
(excluding Toolkit) rate (%) rate (%) options

Geometry 173 32.9 924 13
Home/Setting 360 9.7 95.3 17
SubEntity 93 63.9 100 0
Analysis 272 29.3 99 3
Sensor 30 66.7 90 4
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Improved RecurDyn Post

Various improvements have been made to RecurDyn Post.

® RecurDyn Post supports ProcessNet.

ACRECURDYN 2023 What's New

® Area calculation to Series Information: It is now possible to calculate the area (integral
value) based on the data selected in the plot. Both Mathematical and Absolute are
supported for the area calculation. The users can also specify the baseline of the area

directly.

Series Information
Target and Range
Target @ Global
X Range

Trace Data

Legend:
Current Point: | 0

Point Index: [11/10]

Local

Min: 0 (0]
Max: 0 (% 0011
Average: 0

RMS: 0

Measurement Data

Delta(, Yy |0 0

Slope: 0

Area Mathem ¥ 0 0

Inflection Points

Show Inflection Points

Inflection Tolerance: | 1E-08

Copy Information Options

Update

Close

® Added Annotation: The Annotation function has been added to the Toolbar. It provides
four types: Text, Line, Arrow, and Vertical Line. The ‘Invisible’ function in the right-click

menu in the Database enables hiding a created Annotation from the Plot. The users can

also select and apply various styles, such as borders, line thicknesses, and background

colors.

® Data Highlight: When selecting the Data in the Plot, the corresponding Data is highlighted

in the Data table.
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ProcessNet

Improved ProcessNet

® Supports the ‘Synchronize with Geometry’ option for contact-related objects

Tutorials

New Tutorials

® FFlex: Bimetal Thermometer (Tutorial on performing MFBD simulation including thermal
analysis)
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