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Professional

Active/lnactive of Body and Group

Product Professional, FFlex, RFlex

New/Improved Improved

Location in User Interface | Database pop-up menu, Working Window pop -up menu, Properties
Dialog box A General tab

Location in Manual User Interface A RecurDyn Graphic User Interface A Database
Window A Active/lnactive

Active/lnactive status can be switched for Bodies (Rigid, FFlex, RFlex) and Groups. In addition,
the entities (Joints, Forces, Contacts) connected to the Body are automatically switched to
active/inactive along with the Body. A Body or  Group changed to Inactive is not considered in the

calculation during the simulation.

?argtc- Gl _argtc md @mb w8 Wms a_| qugr af rfc ?al
Properties window, pop -up menu in the database, and pop -up menu of the working
window.
Properties Dialog Working Window
Properties of Body3 [ Current Unit : N/kg/mm/s/deg | Properties
Gen o ion | Body Edit
Name Body3 Delete
Force newton o [ ] | (] iectve | |
Mass kilogram - MMES RO TEREt e e TOg e e ¥ Cut Ctrl+X
Length millimeter - ces | Apply Cutting Plane Y copy Ctrl=C
Time second [ [ } Create Scope
angle degree - FPS pre— X Delete Del
Gomment = Wrreframe Inactive
Shade e
Shade With Wire Each Rendering >
Clionet vorer [7 Fide Apply Cutting Plane
Mesh
Properties P




., Activate Related Entities Together: This option is Properties
. . . . Edit
available from the right -click menu on the Inactive R
Body. When selecting this option, the Body is switched = Rename
. . .y £ lases:
to the Active status, and at the same time, the entities TR T |
connected to this Body are also switch ed to the Active ApteotrT e
Create Scope

status. (If you deselect the Inactive option from the

pop-up menu, the entities connected to the Body do Database & Working Window

not switch to the Active status) Simis
Shade With Wire
Hide
, ?2argtc-GlI _argtc md Epmsn8 ? Eclcp_j Epmsn mp _ Rn

status through the Update Inactive Flag of All Entities option in the corresponding
Properties dialog box.

Properties of GeneralGroup1 [ Current Unit : N/kg/mm/s/deg ]
General | General Group
Name [GeneraiGroup1]
Unit
Force
Mass
Length
Time
Angle
Comment —
Layar | 1
' ™
Update Inactive Flag of All Entities 4|namve :EI
oK ‘ Cancel
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Graphic changes of Inactive status: The Inactive entities are changed to the colors specified
in [Home tab] -[Setting group] -[Display]-[Geometry tab]-[Color of an Inactivated Entity]
and the wireframes are changed to dotted lines. In the database, the icons of the Inactive

entities are changed accordingly.

Database BV x [
l (oY
4 _Body 97 |4
+ 4 _Body 98

3 4 _Body 99

+ 4 Bodyl

3 4 C1_Link1

+ 8@ C1_Link2_FE
5 W C1_Link3

5 M C1_Linkd

Shade (Dark Grey) 5 C1_Links

-3 C1_Linké

Database (Inactive Icon)
5@ Joints

5@ C1_Revoint!
5§ C1_Revioint2

(1]

[+]
M)

It is now possible to exclude Bodies from a simulat
deleting them. If necessary, Gear Box, FFlex Body, etc. can also be made Inactive and simulated to

ion by simply making them Inactive without

enable efficient analysis.




Eigenvalue Analysis Enhancement

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab A Simulation Type group A Eigen icon

Location in Manual Analysis A Eigen (Eigenvalue) A Property A Parameter tab

In Eigenvalue Analysis, it is now possible to not record frequencies lower thanthe o nes specified

by the user in the analysis result file.

Cutoff Lower Frequency [Hz]: Results for frequencies lower than the ones specified by the
user are not recorded in the analysis result file.

Eigenvalue Analysis X

Parameter

Frame per Cycle 30, r
Amplitude Factor 1. Pv
Start Time 0.

End Time 5.

Max Number of Mode 10. B |
@ Undamped Natural Frequency C' Damped Natural Frequency

‘l Cutoff Lower Frequency [Hz] 1.e-002 Pv | ‘

The result file size can be reduced by not writing low frequency results in the file which are

unnecessary when analyzing the results.
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On/Off in CMotion Group

Product Professional

New/Improved Improved

Location in User Interface | Professional tab A Joint group A CMotion(G) icon

Location in Manual

(CMotion Group) A Properties

Professional A Joint A Primitive Joints A Cartesian Motion Group

In CMotion Group, it is now possible to select an expression to define the On/Off of Motion
according to th e conditions specified by the user for each degree of freedom. Motions for all six
degrees of freedom can be turned On/Off under one condition, or the On/Off conditions can be

individually defined for each degree of freedom.

Properties of CMotionGroup1 [ Current Unit : N/kg/mm/s/deg ]

General | Joint I

Type ‘CMation ‘
No sel DOF | Type |lnitialpcsition| Initial velocity I Expression [Pos.Component On Condition

1 X Displacement j 0.0 &I 0.0

2 Y Displacement - | 00 m| 00

3 4 Displacement j 0.0 ﬂ[ 0.0

4 RX Displacement j 0.0 ﬂ[ 0.0

5 RY | Displacement ~| 00 m| o0

6 Displacement j 0.0 &[ 0.0

On/Off Condition

Expression
[Jon Condition [e]
| |
| Update Position Companent ] } Connector ]
Reference Marker [Body1.Marker1 [w]
Force Display (Inactivate [~]
o ][ omer |

CMotion with various degrees of freedom and On/Off conditions make it easy and simple to

express motions that vary depending on the conditions.

-7-
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Newly Added DOE Analysis

Product

Professional

New/Improved

New

Location in User Interface

Analysis tab A Simulation Type group A DOE icon

Location in Manual

Analysis A DOE (Design Of Experiments)

DOE (Design of Experiments) Analysis has been newly added to provide a variety of new functions.

In addition, improvements to Design Variables and Performance Indices further enable design

studies based upon DOE. DOE Analysis consists of 4 tabs representing each step in the analysis

process.

B

Design Variable: It is now possible to view the parameter list defined in Design Variable

(DV) of SubEntity. In addition, 6 DOE methods are provided to generate the DOE Table.

DOE

Design Variable | parfarmance Index | Simulation | Result Sheet

 Design Variables

No Use ‘ Name Description Value Lower ‘ Current | Upper | LB ‘ uB | No.Points Update ‘ Tool I
1 F Dv1 A_x -15. -5. 5. -15. 5 3 Update
2 V Dvz Ay 415. 425. 435, 415. 435, 3 Update
3 V Dv3 Az -139. -128. -119, -139. -119. 3 Update
Update All ‘ Initialize DV List
DOE Method :Fu\l Factorial Design ‘ -]
Full Factorial Design

2 Level Plackett-Burman Design
Central Composite Design
® Append Box-Behnken Design
Latin-Hypercube Sampling |

DOE Table 2 Level Full Factorial Design i’

No Use ov1 Dv2 ov3 B [ Ag

1 [v -15. 415. 139, i
2 [v 15, 415, 119, Insest

3 v -15, 435, -139, I Detete |
4 [v -15. 435, 119, g
5 [v 5. 415, 139, Clear

6 [v 5. 415, 19, §
7 2 5. 435, 139, Import

3 v 5. 435, 118, m

oK Cancel
-8 -
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Performance Index: SubEntity's Performance Index (PI) list is displayed.

DOE

Design Variable | Performance Index | Simulation | Result Sheet

No Name ‘ Description OutputType Output Treatment
1
2

Simulation: This tab allows the user to modify the basic simulation parameters and change
the simu lation options related to DOE Analysis. DOE analysis is performed by clicking the
Simulation button and supports the Standalone Solver.

DOE

Design Variable | Performance Index | Simulation | Result Sheet |

Simulation Type Dynamic/Kinematic vl

. [ When Simulation Fails, Continue with Next DOE Trial.
End Time [1a. IS On Failure, Set Pls to 1.
Step 54. | Pv

[~ Result

:

®

Plot Multiplier Step Factor
Clear Data in Result Sheet

\:\the RecurDyn during Simulation Clear Result File Data
[ isplay Animation [ Create Result File

[[] save Model in Each Case I . ]

[J output Files Name

Number of Trials 8 R Simulate ‘
Standalone
Base Directory D:\OneDrive - FunctionBay, Inc\002_Technica | ,, l Export Files ( rmd, rss, bat) Simulation Manager l
Base Name _bo l Generate Result File with Current DVs ‘
Mumber of Core Oauto 1 ,'I

oK l Cancel H Apply
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Result Sheet: It is now possible to view the results of each trial for DOE analysis in various
graphs. Analysis results can be exported in CSV file format and analysis models of selected
trials can also be saved.

« Update Current Model: The current model is updated with the parameters of the
selected trial.

«  Create New Model: The model to which the design vari  ables of the selected trial are
applied is saved as a new model.

DOE

Design Variable | Performance Index | Slmulation| Result Sheet [

~ Result

Trial
1

i
°
°
a

Success/Failure (21 Dv2

Success

B

+
oo |

Success

Success

|

Success

Success

Success

Success

nfjwlw|wm| o a|ala
r

BEREERERE

Success 5. 435

Clear | peete | | mpor | | Expon

TielNo, | | [ pdate CuentModel | [ create NewModel |
~DV-PI —P ~Pl-P1
Performance Index ‘PH |" No Name [ Check No Name ‘ X Axis I ¥ Axis

1 PI1

v v
2 N TN i

No Name
1 DV1
Dv2

[ ok ][ camear || appy |

A ov-m - 8 x A @ - 8 x A p-p -8 x
FhikQEeEPer & S x| @ FhikOENe e ¢ S & @ FhikQEeEesr| v SE % e

——pz or-re

T Wi

2
2
2
2
2
s
p
i

L
L0
5
10
o8
o
i
o

Py
50
pory

i
B
FhyEsiEanEatiibs
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., Improved Design Variable in SubEntity: The Design Variable List dialog box has been
improved to display the detailed settings of various Design Variables.

Design Variable List

Design Variable

No | Use J Name l Description Value I Lower I Current J Upper I No.Points [DV ,7 -
1| v oV A
2 | v oV
3 | v oV
4 ||V ov|
5 | [ oV
s |[v oVl
v
-

Create

Insert |

|

Delete

Cancel ] Apply

, Improved SubEntity Performanc e Index: The Performance Index List dialog box has been

improved. In addition to the existing Expression types, it is now possible to define
Performance Index using Scope and ProcessNet types.

Performance Index List

Performance Index

No

Description

OutputType

Qutput

Treatment ‘ Pl ,7

1
2

<<|s

>l

A

|

[J use Time Period

Start |0.0

ProcessNet A

Add

Insert

Expression I

[ SwEe

End |End

Delete |

o ]|

Apply

Cancel ]

With the newly added DOE (Design of Experiments) Analysis, it is now possible to perform a

more advanced design study based on the DOE method suitable for the user

-selected system. 6

DOE methods are provided to allow you to create a more optimized DOE Table for the selected
system to be analyzed. In addition, through the improved Performance Index, the performance

evaluation of the system based on the design variables can be more specifically quantified, allowing

you to quickly make design changes to improve the system perform

Y RECUR
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ProcessNet's Python Support

Product Professional

New/Improved New

Location in User Interface | Customize tab A ProcessNet (Python) group

Location in Manual ProcessNet Help A Python

Description

ProcessNet, which provides various RecurDyn API, now supports Python. This makes it possible
to develop various customized functions using Python in RecurDyn.

'&"Dﬁea ¢
\/ Home Sub Analysis Professional Flexil
[— - L v & L
2= |= < D [~ o) T4
IDE Run RegisterPy PNet Run  RegisterDLL
ProcessNet (Python) ProcessNet (VSTA)

ProcessNet Settings: You can select Python from ProcessNet Type in [Home tab] -[Setting

B

group] -[ProcessNet].

A ProcessMet X

Proceset Type pron |

[] pre-simulation Script

ProcessNet Script I l

[] Post-Simulation Script

ProcessNet Script I l

—Python
Executable File [*.exe) l
External IDE (*.exe) ' (]

cmen |

«  Pre/Post Simulation: Python Script can be registered in Pre/Post Simulation in the same
way as the existing C# DLL

«  External IDE: Users can specify their own preferred Python IDE.

-12 -
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. Support for Python ProcessNet in Analysis Response of AutoDesign: You can select Python
from ProcessNet Type in Analysis Response in [AutoDesign] -[Parameter] -[Response].

Name
ProcessNet Type

ProcessNet Script

Description

A Analysis Response - ProcessNet

AR1

QO vsta

O General

[ Cancel

x

(® Python

The addition of Python to ProcessNet makes it possible to develop automation scripts for
repetitive tasks, user-customized Uls, utilities for improved convenience, and toolkits of new
concepts with easier and simpler programming. In addition, various Python libraries are available

for ProcessNet.

Y RECUR
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Marker Trace Enhancements

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab A Post Tool group A Traceicon

Location in Manual Analysis A Post Tool A Marker Trace

It is possible to view the trajectory of markers belonging to a  subsystem in the Assembly mode.
In addition, the trajectory of the marker can be displayed based on a specified Reference Marker,

allowing the user to check the relative movement of the body through the Marker Trace.

A Marker Trace X
No | Use ] Trace Marker Reference Marker ] Width Color | Curve
v WheelHub.CM TopMount.Marker6 M|

Add | [ Delete I | Create Curve ‘ | Export Curve

| oK l I Cancel | | Apply }

-14 -




UV Surface Creation

Product Professional

New/Improved New

Location in User Interface | Body Edit Mode A Geometry tab A Surface group A UV icon

Location in Manual Professional A Body A Geometries in Body Edit Mode A Surface A
UV Surface

Itis now possible for users to create their own UV Surfaces used for UV Sphere Contact and PTSF

(Point to Surface) joints. The UV Surface function, added to the Surface group in Geometry Edit
Mode, allows the user to create a 4 -sided UV surface based on a surface selected by th e user. The
UV Surface created through this function can be utilized for UV Sphere Contacts and PTSF (Point

to Surface) joints.

Geometry |DICUStOMEZE A UV Surface x Database EEEEd
> - < 1
/ ? ‘/ <« ‘/\ , ’ \‘ Entity Name 4 L&’ E;d’\ =
ne Edge ArcRev Outline Extrude Face Extrude Fill r’.[ ki
= - = 5 Z - S Color - ot
Curve Surface ’ Solid : ;\‘;weg
Face U Value 10 Qutling]
v b N Yol
et :[ "R S&e. -y Surfaces
"Q“” | V Value 20 @ FilledSurfacel
@ UVSurfacel
I Fill Holes — ChETILE
’ § Offset @ >olics
4-Sided Edges Group & Roads
B GRoads
Sew Group | Edges 2 Shells
! 1st Group Edge6,Edges, Edgel Gr é] Profiles
v §o- 3rd Group Edge3 Gr| % pp
1% 4 bmEdaan
alpv
[JAdd (Continuous) ~ Tolerance (Degree)
Preview Update

4-Sided Edges Group: Defines a UV Surface by specifying the 1st and 3rd Edge groups out
of a total of 4 Edge Groups. Even a surface with more than 4 edges can be used to create
a UV surface by defining the Edge Group.

Fill Holes: If there are holes in the target surface, the UV surface cannot be created. This
function allows the user to remove holes and create a UV surface.

- 15 -
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Cyclic Spline
Product Professional
New/Improved Improved

Location in User Interface | SubEntity tab A Expression group A Spline icon A Viewer

Location in Manual Subentity A Spline A Step to create a spline A Using Spline Viewer
dialog

A Cyclic option has been added to the Extrapolation Type field in the Spline SubEntity. It is now
possible to easily create periodic splines by selecting the Cyclic Expression Type in Spline. This

function can be useful for periodic input signals or repetitive motions.

A Spline Viewer
GhlkBEREPs T EE x| e

View Options

A nputt = Spiinet

User Input Points
[ spline Curve
[ spline Stope

50.00

45.00
[J extrapolation at ends

Modification Options

Extrapolation Type [cyclic |+

40.00

35,00 -feeeueen

30.00
>
[Jend 0.
Loy Offset =
X 0.
0.00
¥ 0.
Scale -
15.00 X 1
v 1
10.00
i Refresh |
0.00 0.80 60 0 3.20 4.00 80 €0 6.40 20 8.00
X Close Cancel |
AKISPL(time,0,Sp1
(time,0,Sp1)

-16 -
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Kinetic Energy, Potential Energy, Strain Energy

Product Professional

New/Improved Improved

Location in User Interface | Analysis tab A Plot group A Resulticon

Location in Manual Plot A Plot Database

It is now possible to view the numerical results of Kinetic Energy, Potential Energy, and Strain

Energy for a body in the Plot.

=) Dipper_Cyl_Rod ] =) Rigid_Boom ] +- Idler R@SubSystem_Chas a |
s t
Rigid Body RFlex Body FFlex Body |
Pos_TY Pos_TY +)- Carrier_L2@SubSystem_Cr
Pos_TZ Pos_TZ +)- Carrier_L1@SubSystem_Ct
Pos_PSI 7 Pos_PSI | I +/- Roadwheel_L4@SubSyste
Pos_THETA Pos_THETA +/- Roadwheel_L1@SubSyste
Pos_PHI Pos_PHI +/- Roadwheel_L5@SubSyste
Pos_YAW Vel TM - Roadwheel_L3@SubSyste
Pos_PITCH - Vel_TX - +/- Roadwheel_L6@SubSyste
Pos_ROLL - Vel TY ok +- Roadwheel_L2@SubSyste
Vel_TM Vel_TZ +)- Roadwheel_L7@SubSyste
Vel_TX Vel_RM +- Roadwheel_L8@SubSyste
Vel _TY Vel_RX L] +- Bogie_L1@SubSystem_Chi
Vel _TZ L | Vel_RY +- Bogie_L2@SubSystem_Chi
Vel_RM Vel_RZ +- |dler_L@SubSystem_Chas:
Vel_RX Acc TM +)- Drive_Sprocket_L@SubSys
Vel_RY Acc_TX +- Left_Track_Frame@SubSy:
Vel_RZ Acc TY ~J- FFlex Bodies
Acc . TM Acc TZ = EE
Acc_TX Acc_RM KineticEnergy
Acc TY Acc_RX PotentialEnergy
Acc TZ Acc_RY StrainEnergy =
Acc_RM +- Bucket_FE.OutputForMarl{ ~
Acc_RX KineticEnergy +- RFlex Outputs
Acc_RY PotentialEnergy +- Force
Acc RZ StrainEnergy +- Joints
KineticEnergy (+-ModalCoord_Q B +- Request EJ
PotentialEnergy [«] m ] ] [«] m ] ]
+- Bucket_Cyl | ﬁ ﬁ r
+- Bucket Cyl Rod [L‘ X ! Y { X ! v ‘
[«] n ] [»] Axis X : TIME Axis X : TIME
f} v ‘ Axis Y: < Not selected > Axis Y: < Not selected >

Axis X : TIME
Axis Y: < Not selected >

Items Supported in Plot Database
« Rigid Body: Kinetic Energy, Potential Energy
«  RFlex Body: Kinetic Energy, Potential Energy, Strain Energy

«  FFlex Body: Kinetic Energy, Potential Energy, Strain Energy
-17 -
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Campbell Diagram 3D Enhancement s

Product Professional

New/Improved Improved

Location in User Interface | Plot > Tool > Analysis > Campbell (3D)

Location in Manual Plot > Tool > Analysis > Campbell Diagrams > Vold -Kalman Filter

When using Campbell Diagram, it is now possible to more accurately calculate the RPM -
Magnitude provided in Section View by using a Vold -Kalman Filter. In addition, the phase angle
that can be used for vibration analysis is also displayed in the Section Vie w.

Results using the Vold -Kalman Filter (available only when using the RPM -Order option)

(.. TLEC

2] show Section Line
Section Line Automatic = | Graph Automatic
X |2500 [View] @®zoom
Y 2 View Data Trace
{21 Order Line (Vold-Kalman Filter)
@) Frequency Bandwidth 4.83519785043355
O VK Weighting Factor 264965.983504145

Number of Poles 2 - View

Phase Angle Display

Vold-Kalman Filter

SSHLVEE oo,

{[] Order Line (Vold-Katman Filter)

Filter Off  sew

2649655

-18 -
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EXPVAL() function referring to Expression

Product

MTT2D, MTT3D

New/Improved Improved

Location in User Interface

MTT2D/3D tab A Sensor group A Eventicon

Location in Manual

Toolkit > MTT2D A Specific Sensors A Event Sensor A Properties

The EXPVAL() function has been added to Expression. This function directly refers to another

Expression and returns a result. Through EXPVAL(), it is now possible to define an Expression that

adopts the values of another Expression. For example, when Expressionl and Expression2 are both

defined as shown in the figure below, it allows the user to define a new Expression3 that has added

the two expressions.

~
{

Expression1 = sin(2*pi*time)

Time (s)

Expression2 = 2*sin(2*pi*time*0.5)

s /N

T otmes

S

g

Expression3
= EXPVAL(Expression1)+EXPVAL(Expression2)

Note)

Circular references through EXPVAL() are not allowed due to the characteristics of Expression.

Ex) Expressionl = EXPVAL(Expression2), Expression2 = EXPVAL(Expressionl)

-19 -
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RecurDyn XML File (*.rdx)

Product Professional

New/Improved New

Location in User Interface | -

Location in Manual User Interface A RecurDyn Graphic User Interface A File Menu A
Import A RecurDyn Files

RecurDyn model files can be now saved in text format (XML format). The extension of model

files in text format is *.rdx and can be saved or imported through Import and Export. Depending
on the model, information is divided and saved in several other files such as those shown in the
image below. For more detailed information o n each file, refer to the manual.

| ] 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

- 20 -

Y RECUR



Ul Convenience Enhancements

Product

Professional, FFlex

New/Improved

Improved

Location in User Interface

Location in Manual -

Various features have been improved for better

Modeling

Ul convenience.

« Improved Use Detailed Info xin Database Settings: You can adjust the number of

displayed digits in parametric values and parametric point values through the

Use

Detailed Info function of the Database Settings. The Display Digit Number setting is

found in the Database Settings dial og box accessible through [Home] «{Settings] «

[Database]. Up to 15 digits can be displayed

A Database Settings

Filter On/Off
[&] Al Entities]

Groups
Bodies
Joints
Forces
Couplers
Contacts
Requests
Splines
PP
PV
PPC
PVC

X

Sort By Name

Use Detailed Information

Display Digit Number 15

Cancel

oK [

Apply

-21 -
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«

«

«

Node Preview: When creating a node, it is now possible to preview the location of the
node to be created. The node location specified by user will be showni nthe Working
Window. In particular, Node Previews are useful when creating a node using the 2 -

Nodes and 3 -Nodes creation methods.

Create Node

Create Method

1 Prev[gw ‘ [3-Nodes [~]

’52012 ‘

Node ID

No. Position l
1 1500., -100,, 0
2 1700., -100,, 0

1700, -300., 0

l | Cancel

Post-Processing

Active/lnactive Force Display: The Use option has been added to the Force Display
dialog box accessible through [Analysis] {Post Tool] ({Display]. When the Use option is
turned off, the Force Display for this entity is not shown in the Working Window.

A Force Display x
Noj | Use | J Type | Force |Torque | Value
1 l7 1‘ Action ;l G v
2 I7 R 2 i] Action j E C [7

Add | [ Detete |

I oK ] [ Cancel |

Reference change in Animation Scaling dialog box: It is now possible to change the
Reference Marker in the Ani mation Scaling dialog box.

A( Animation Scaling X
Usel Name Reference | Translation Rotation Mode
v Body1 Ground.nertiaMar... M| | 1,1, 1. TP E N/A
r'/— Body2 Ground.InertiaMar... M I Tulsile i (5 v N/A

ok |

I Cancel I [ Apply
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«  Contour Min/Max Value Display Improvement: When displaying the min/max values
by checking the Show Min/Max option in Contour, it is sometimes difficult to view

these values because the minimum and maximum values are overlapped

It is now possible to set whether to display Min or Max respectively.

A Contour

~ Contour Option
Animation Status SMISES

r Min/Max Option

Calculation

Calc. Result

Min
Max ||
Show Min/Max LI Min Max

User Defined Color

[JEnable Log Scale

Enable Contour View

Export

Type Stress -

Component SMISES [+]

Type | Display |l

User Defined

[ Band Option —] [ View / Reference Node / Reference Marker
Eoendipe Display d Isel Body |NodelD| | Sel| Ori.
Locat =
oatan - B Min/Max Option
Band Level(

1 ; — S n
styie optioff | 1YP€ | Display v
Color Optid)
Calculation ] j—
Colors
- ~ Calc. Result ——~ User Defined —
il - - -
Text Color Min
Exceed Max| MBX
Less than M |
|Show Min/Max Imin Max il
User Defined Color
[Jenable Log Scale
I mesh Lint® I T CoTeT e p—— 5 - ool
QK Cancel Apply

Y RECUR
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MFBD

Vibration Shape

Product FFlex, RFlex

New/Improved New

Location in User Interface | Post Analysistab A Vibration Shape group

Location in Manual

After an MFBD simulation, it is now possible to view the vibration shape of the flexible body from

Post Analysis A Vibration Shape

the results of the dynamic behavior of an FFlex body. This allows you to analyze the vibration
characteristics, the vibration frequency and the vibration sha pe of the FFlex body in motion. You
can select the PatchSet of the target FFlex body and calculate the vibration shape to obtain the
vibration frequency and its vibration shape results.

X‘D:]BB.J,- &
K/ omeSubentty) Anct

X e a ¢

RecurDyn VORS

@ @

Professional  Flexible | Post Analysis

6w |

Preference Fatigue Contour Pre-Stress | Calculation Contour Scope Movement] | Calculation Animation
Durability Acoustics Eigen Vibration Shape
. Vibration Shape Calculation
Vibration Shape Calculation
Calculation
[ Patch Set
No | Name I Ref. Nodes ]
1 RFlexBodyl.SetPatch I 5253552527,52526 N |
Max, Sampling Frequency [1000. |
Sampling Frequency [0c0. [ev]
[ Simulation Time
Time Frame
sonrome ] N C—
0 : [ H
rResult
Base Directory |D:\onennua - FunctionBay, Inc\002_Technical Marketmg\m_whatsNemvﬂ‘
Base Name [Testmoder ‘

Y RECUR



«  Sampling Frequency: To perform FFT, the displacement information of nodes with a
constant time interval is required. This data is generated through interpolation using
the specified sampling frequency. (default; 1000Hz, 1000 data points generated per
second through interpolation)

« Calculation: FFT calculates the frequency and vibration shape data based on the
displacement information of the nodes included in the user -defined PatchSet. After
the calculation is completed, a VSD file (*.vsd, vibration shape data) is generated with
the name s pecified in the Base Name of the results.

Vibration Shape Animation

Vibration Shape Animation
Animation

Patch Set

No | Use | Name Frequent

=
O .

Magrituce

Animation

Frame/Cycle 31 [

Amplitude Factor 1 [ev]

Make Animation Export

Play } 1 S Repeat |10 -

«  Frequency: You can view the results of the vibration shape calculation by clicking the

srrml Y [ slbcp rfc Dpcosclaw a_rcempw, Rfgq
and phase ang le for each frequency and select the frequency to view using animation.

«  Make Animation: A Vibration Shape Animation is created with the specified animation
settings.

«  Export: You can save the data related to the vibration shape such as node position,
absolute value, and phase angle for each animation frame in a CSV file format.

«  Play: Vibration Shape Animation which is created through Make Animation is played.

Vibration Shape allows you to analyze the vibration characteristics of a system in det ail. In

particular, it is now possible to predict the impact of the vibration shape on the behavior of a
specific part.
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Node Constraint

Product FFlex

New/Improved New

Location in User Interface | Hexible tab A FFlex group A N.Con icon

Location in Manual

With the Node Constraint function newly added to FFlex, it is now possible to easily connect two

FFlex bodies with Rigid Type FDR. The first step is to create a node set at the junctions of each of

the two FFlex bodies to be conne cted. The Node Constraint function then allows you to easily

constrain two FFlex bodies with Rigid Type FDR simply by specifying the two pre -created node sets.
SNOEERRS- ®

Professional | Flexivle | PostAnaysis  TSG

e =9 8§

LoadEx GeoSur  FCur-FSur Contour MeshExport

s

{-‘fv

G-Manager Import Merge

G-Manager FFlex

Features of Node Constraint
« No need for additional meshing

« Different types of elements can be connected such as a connection between Solid4
and Shell4.

« Different sizes of elements can be connected.

Two FFlex bodies can be connected without any element type or size restrictions and without the

need for any additional meshing. Even if it was impossible to combine two FFlex bodies through
the Flex Merge function, it is now possible to easily combine them using Node Constraint. The node
constraint keeps each FFlex body separate. On the other hand, Flex Merge cr eates one new FFlex
Body that combines the two bodies.
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FFlex Thermal Enhancement

Product FFlex

New/Improved Improved

Location in User Interface | Flexible tab A FFlex group A Convection icon

Location in Manual Flexible A FFlex A Structural analysis with Heat Transfer A
Convection

The Convection function, one of the FFlex Thermal features, has been improved which enables

the application of thermal stress due to convection on the surface of a flexible body. RTL (Re  curDyn
Temperature Load) files can be used to define surface heat transfer rates that change over time.

Set Variable Value: When this option is selected, A Convection x
the input parameters related to the RTL file in the Patch Set Body1_FE.SetPatch [P ]
Heat Transfer Coefficient (HTC) and Ambient b iUniheulbn _

(O Set Constrant Value (®) Set Variable Value

Fluid Temperature (AFT) are activated. FieaE Costnicent [Wmi22)

Reference Marker | Ground.InertiaMarker M
RTL File Name [
. Support for OBJ file export: To synchronize the Preview Time
HTC and AFT information of each node ~ Amblent Fluid Temperature

simulated by thermal/fluid analysis software @t

Ambient Fluid Temperature [C] | 2

with the nodes of a RecurDyn FFlex Body, both

Reference Marker vGround,InemaMarku :M_
software must use the same FE Mesh. The OBJ RTL Fie Name
file export function has been added to the Preview Time
Export Shell Data of FFlex Edit Mode. o ] o

A Export Shell Data File X

r Selection Type

O Visible Component

[ Add/Remove ] l

[4] Preview Selected Items Shell Data File (*.shl)

D ile (xch

ot @i—cia—t—p| ESRIRED)
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RTL Converter: Particleworks can save HTC and AFT results for each node including the
information of specified time and step interval in CSV file format. A converter is provided
to easily convert this CSV result file to an RTL file for use in RecurDyn. This converter is
offered through an Excel macro document called 'RTLGenwithExcel.xlsm' in <RecurDyn
Install Path>\ Bin\ Utility. (Please refer to the manual for detailed information of
RTLGenwithExcel.xIlsm)

In CFD software such as Particleworks, it is now possible to perform thermal/fluid analysis to

obtain the heat transfer coefficient (HTC) and ambient fluid temperature (AFT) results at the surface
nodes of a mechanical system. These results can be applied in RecurDyn for MFBD analysis that
considers the conduction within a flexible body as well as the convection with the surrounding
fluid. From these results, it is now possible to analyze not only  the fluid behavior between the
flexible body and fluid, but also the effects of heat transfer between the mechanical system and
surrounding fluid. For example, in analysis of gear dynamics, it is possible to see how high -
temperature gears are cooled by oil .
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Mesher Enhancements

Product M esher

New/Improved Improved

Location in User Interface | Mesh Edit Mode A Mesher tab A Mesher group A Adv.Mesh icon,
BeamMesh icon

Location in Manual Flexible A Mesher A Meshing Functions in Mesh Mode A Advanced Mesh
Flexible A Mesher A Meshing Functions in Mesh Mode A Beam Mesh

Several improvements in Mesher have been made. In particular, Seed Control has been added to

Advanced Mesh and the process to create a Beam Mesh has also been improved.

Seed Control (Advanced Mesh): It is now possible to directly control the number of Seeds
on each Edge. This makes it possible to generate high -quality meshes optimized for the
specific analysis purpose of the current system, such as changing element density or
creating a uniform pattern.

A Advanced Mesh x
Target Geometry | Box1 @ ~Target Face & Type
Mesh Type Solid4(T etrad) = Formal Type All n
property psoin _ [P] Name [ Type [ T
Mesh Option Face3 4-Sided 2
Faced 4.Sided v
Avg. Element Size | 2>-2379016876221
Face2ll A seed Control x
Min Element Size | 17.4284267425537 Facel
Face Edge List
[ structured Output | Simple Pattern v Face Edge | No. of Elements
Edge1, Edged, Edge3, Edg... _E | 34
Include Assist Modeling Preview ~4 Sided More Typ: Edge10 LI 34
Update Preview Nome Edge11 LE] 17
- - Edges _E]| 17
I Seed Control }-- Edge12 il 34
I:I Add/Remove (Continuous) Tolerance [Degrees) | 45
v [ adda | | Detete |
Revert Mesh Cancel Add | Delete | T‘
Update Preview ] Cancel |

~ " Seed Control




Ignore Vertices (Beam Mesh): When creating a Beam Mesh, it is now possible to decide
whether to ignore the vertices of the original geometry. If the vertices are ignored, a Beam
Mesh can be created uniformly with the element size specified by the user. The vertices to
be ignored can be directly selected while keeping the vertices in the main parts. (This
function is available in the separate Beam Mesh and is n ot available in AutoMesh.)

Ignore Vertices : All

A’ Beam Mesh x
Target Geometry Outline1 [
Property PBeam1 Ie]

Element Size 500.

EAignore vertices Ignore Vertices : Add/Remove
Include Assist Modeling \
[ Create Beam Element with Pre-Stress
Revert Mesh Cancel \

By using Seed Control of Advanced Mesh and the improved Beam Mesh, high  -quality meshes
can be created which are optimized for the analysis purpose of the current system.
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Stress-Strain Curve for Material

Product FFlex

New/Improved Improved

Location in User Interface | Flex Edit Mode A Material A Hyperelastic, Plastic

Location in Manual -

A Draw function has been added for the Stress -Strain Relation in the properties of Hyperelastic
and Plastic material types in FFlex Edit Mode. This makes it possible to view the Stress -Strain curve
for the material properties entered by the user as a graph

A Stress-Strain Relation X
S0k BN REPS T &|EE| x| e
10.00 r T : : ¢
A Hyperelastic - Arruda & Boyce x YY" S ISR SN AU S
- 8.00 ...
MU 0.27355 Pv |
7.00.-
LAMBDAM 474342 Pv o 600
-S 5.00.-
Density 1.13e-006 Pv ‘5‘ 4.00 -
Damping Ratio | 1.e-004 v 7 3-00-
2.00
rDiagram G o O I I
Stress-Strain Relation Draw ’ 0.00 - | i i n i
: ) -1.00 | ! ! : :
; 0.0000 2.0000 4.0000 6.0000 8.0000
[_close | stain

If there is experimental data for the material of a flexible body to be used for dynamic analysis, it
is now possible to compare the Stress -Strain curve for the material properties entered in RecurDyn
with the experimental data. Including a flexible body with similar properties to real materials in

dynamics analysis allows the user to obtain more accurate analysis results.
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RFlex Body Animation Enhancement

Product RFlex

New/Improved

Improved

Location in User Interface

RFlex Body Properties Dialog A RFlex tab

Location in Manual

Flexible A RFlexA Import RFlex Body A Properties A RFlex Page

Out of the modes already included in an RFlex Properties of Rigid_Boom [ Current Unit : N/kg/mm/s/deg ]
BOdy simulation you can Specify the modes to be General | Graphic Property | origin & Orientation | Body
! FEInfo. RFlex Node Scope
used for Animation. The modes for Animation can  RecurDyn/Flex Input File Hame
vv\, G X 2 E\Excavator_vSrS\boom_tet_mesh_rfi_0.rfi
be selected from the RFlex tab of the RFlex Body (108 AR Mercotor sSboon.te "‘"‘“"]_m
| - =
Properties dialog box. ET E1 Despios oty Trmmaton |7
4 . e -
s [ oo 1.e-002 =l
In the image on the right , if all the Animation s J[ pooo 1e-002
7| v pacss 1.e-002 [
modes are turned off, the animation will play as s f[v posz 1e002 [
9 | [v fro 1.e-002 [v
H e [ H H H H w0 [v prezs 1.6-002 [v
if the existing 'Animation with No Deformation B o bt v
' . 12 [v o190 1.e-002 [v
Results' option was selected. Therefore, the b gy e = e 0
'Animation with No Deformation Results' option ) I G L
has been removed. O Mode (® Animation (O Damping | Options

A’ Options X

r Options

[] user Defined Rigid Body Frequency 0.010000 l

I I:l Animation with No Deformation Results

S—
without RFA File
[J Animation with Modal Coordinate Limit | 82

[J Animation with External Node Only

 Node Marker -
Generate -Range |;| o | - [0

[ Regenerate Interface Node Marker |

Close

A Options

- Options -

m

D User Defined Rigid Body Frequency 0.010000

without RFA File
DAnimation with Modal Coordinate Limit |82

[] Animation with External Node Only

Node Marker -
Generate Range H |0 | ~ |0

I Regenerate Interface Node Marker

Close

By viewing only the animation with specified modes, you can visually check the contribution of
the corresponding modes (frequencies). In addition, for large RFlex bodies with more than 1000
modes, the performance of an animation can be improved by including only the

in the animation.
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RFI Optimizer Enhancement

Product RFlex

New/Improved Improved

Location in User Interface | Flexible tab A RFlex group A Optimizer icon

Location in Manual Flexible A RFlexA RFI Optimizer

In the RFI Optimizer, it is now possible to keep only the data in the RFI file that is necessary for

simulation and delete the rest of the data to reduce the file size. If you select the Update RFI File
type in the RFI Optimizer, you can directly selectth e RFlex Body and also the nodes to be maintained
through the Preserve Nodes option. Only the mesh and shape -related data are kept in the RFI file
based on the selected nodes, so that the size of the RFI file can be significantly reduced.

s Preserve Nodes A RFl Optimizer X
[ update RFI Fil [+]

« External Nodes: Nodes located on the L A4

surfaces of an RFlex Body [RFiexBody |~ [Rigid_Boom =
« Used Nodes: Nodes referenced in Marker,

Output, Set, etc.
« Selected Nodes: Nodes selected by the

~Size Reduction
user E] Remove Mid-Node Related Information

E] Remove Zero-Value for Rotational Mode Shape
E] Strain/Stress Shape Precision (double -> float)

[CJRemove Modes

~Preserve Nodes
External Nodes Used Nodes

[“] selected Nodes N

Execute \ Close

Note)
« Reduced RFlI files cannot be used in G -Manager.

« Even if the RFlex Body is restored as an original RFI file, the Set information, such as
PatchSets included in the existing RFlex Body, is not restored. Therefore, itis recommended
to reduce the RFI file after backing up the RDYN file.
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By keeping only the data necessary for simulation in a large RFI file, the file size can be drastically
reduced without affecting the simulation results. This allows you to experience improved rendering
and animation performance, reduced size of result file, and improved Stress/Strain Recovery
performance when modeling.

< External Nodes w/ Remove Op. >

4 Gb
(60% Decreased)

Original RFlexbody

Nodes: 1,256,700

Elements: 871,012 < 44000 Nodes w/ Remove Op. >
- Modes: 112

Stress/Strain includes

RFI File Size: 70 Gb 1Gbh

(90% Decreased)
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Variable Thickness for Geo Contact

Product

FFlex

New/Improved

Improved

Location in User Interface

Home tab A Setting group A Simulation icon A General tab A
Advanced Options

Location in Manual

Home A Setting A Simulation A General Tab A Advanced Options

In Geo Contact, an analysis can be performed considering the Variable Thickness applied to Shell
Elements. When performing a contact analysis using Geo Surface Contact, Geo Sphere Contact, or
Geo Cylinder Contact, the Variable Thickness set in the Shell Element can be considered. To access
this function, select the Advanced Geo Contact for Shell option in [Home] -[Setting] -[Simulation] -

[Advanced Options].

Geo Contact

A

A Advanced Simulation Options

r~Redundant Constraints

[[J check Tolerance

[auto

r~Redundant Violation

[JLength Tolerance

[[] Angle Tolerance (rad)

[1.e-003

[1.e-003

—Advanced Solving Options
Limit of Angle in each Solving Step (deg)

Advanced Angle Measure for 3D Rotation

Maximum Convergence Count
Message Output Factor

[Jsacobian Evaluation Interval
Improvement Pre Analysis Accuracy

[“] Advanced Maximum Stepsize Factor

[“] Advanced Geo Contact for Shell I

[30.

Close

Variable Thickness
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Note)

- The Thickness of each contact element must be set to Original.

Properties of GeoSurContact1 [ Current Unit : N/kg/mm/s/deg ]

General [ Characteristic| Geo Contact

Definition of the Base Geometry

A Surface Patch

Surface Name Body1_FE.SetPatch1
Surface Type Quad

316.22776€) Pv || Cal.

Name Body1_FE.SetPatch1 Gr Bounding Buffer Length
Normal Direction ®up ODpown Node Contact Thickness
[ preview I | Contact Geometry =1 @ original O Specific |
Definition of the Action Geometry D Cubic Cell Size (X, Y, 2)
Name Body1.Cylinder1 Gr
Geometry Type Cylinder v
Normal Direction @ Up O Down
Preview
Edge Contact ]:] Face Contact Advanced Settings
No. of Max Contact Points 10 =
[:] Generate a Contact Output File (*.con)
Force Display Inactivate i
Scope Cancel Apply
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Improvements related to RFI file

Product

RFlex

New/Im

proved Improved

Location in User Interface | Flexible tab A RFlex group A Optimizer icon, Translator icon

Location in Manual Flexible A RFlexA RFI Optimizer

Flexible A RFlexA RFI Translator

The functions related to RFI files have been improved. Nastran's anisotropic material, MAT9 is

supporte
added.

d by Make RFI, RFI Optimizer, and RFlexGen. Other features described below have been

Support for MAT9 in Make RFI: RFI file generation from the Nastran model results
(*.out/*.op2/*.pch) including Nastran's anisotropic solid material, MAT9

RFI Optimizer: DAT and BDF file types have been added for In put Files.

A RFl Optimizer X
Type NX Nastran -
|l OP2/DAT/BDF I
Target RFI File

Size Reduction
[JRemove Mid-Node Related Information

E] Remove Zero-Value for Rotational Mode Shape

I:] Change All Patch Info to External Patch Info

\V Execute Close

PDG Rp_Il qj _rmp8 Amlt cp bigary fofmatP C _4r _  dpmk

L

into text format. This makes it possible to view what MakeRFI | ImportRFI Str.Shape LoadCe

information is contained in the RFI file as a text file. | RFl
_E'W TLADW

Additional materials support for RFlexGen: The RFI file can be j £/ Optimizer |

generated using bulk files containing Nastran's MAT2 lgi“a"”"“’

(Anisotropic Shell), MAT8 (Orthotropic Shell), and MAT9
(Anisotropic Solid) materials.
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Toolkits

Improved KISSsoft Gear Train Creation

Product DriveTrain

New/Improved Improved

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

Location in Manual DriveTrain A Functions for DriveTrain A KISSsoftA Gear Train

The improved KISSsoft Gear Train creation method allows you to create various types of gear

trains. In the previous version, it was only possible to create gear trains connected in sequential
order as shown in the left figure below. But now you can customize the gear pairs within the gear
train in any order.

RecurDyn VOR4 RecurDyn VIR5
Gear pairs can only be defined in Various types of gear pairs can be defined
Sequential order

Gear | No. of Teeth | Face Width Profile Shift Coefficient Details Profile J Tolerance
1 7 44, 0. Fators .. |
2 35 44, 0. Fators .. |
3 20 44, 0. Fators .. | 1
add | [ Detete | insert |
Gear Pair
Pair Base Gear | Action Gear [ Center Distance ‘ Backlash I Axial Offset Rot. Angle | Contact ‘
(@12 1 2 333, Calc | 0348102.. Calc 0. 0.
06 2 2 3 165.  Calc. | 0.264099.. Calc 0. 4s.
00 s 3 3 120  Calc. 0. Calc. 0. 90.
06 4 1 2 333, Calc. | 0348102.. Calc. 0. 90.
(516 B 1 2 333, Calc| 0348102.. Calc. 0. 240.
Q@ s 2 3 165. Calc. | 0.264099.. Calc. 0. 315.

Ex. Input values for gear pair

The gear pair on the upper right can be defined using the above input values.
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This functio n allows you to create planetary gears using the Gear Train dialog box including double

pinion type planetary gears in addition to the existing single pinion type.

@

Single Pinion Double Pinion
Gear | Mo.ofTeeth | Face Width Profile Shift Coefficient Details | Profile | Tolerance
1 76 44, 0. tengths .|
2 25 44, 0. Fators .|
3 25 44, 0. Fators .|
4 166 44, 0.1 Factors .|
- e
[ agg || petete | [ insen |
Gear Pair
Pair Base Gear I Action Gear [ Center Distance [ Backlash [ Axial Offset I Rot. Angle ]Contact
1 1 2 303.  Calc. | 0.346647.. Calc. 0. 0.
2 2 3 150.  Calc. | 0.299099.. Ccalc. 0. 45,
3 3 4 423, Cale. | 0851323.. Calc 0. 0.
4 1 2 303.  Calc. | 0346647.. Calc. 0. 120.
5 2 3 150.  Calc. | 0.299099.. Calc. 0. 165.
6 3 4 423, Calc. | 0851323.. Calc 0. 0.
7 1 2 303.  Calc. | 0346647.. Calc. 0. 240.
8 2 3 150.  Calc. | 0.299099.. Calc. 0. 285,
9 3 4 423, Calc | 0851323.. calc 0. 0.
S S ]

<Ex. Input values for double pinion gear>

The double pinion planet gear on the upper right can be defined using the above input values.

[ Add | I Delete ‘ [ Insert I | | Calculate Center Distance for All ‘ l Calculate Backlash for All } I
Contact Analysis for All I | Meta Model for All | [ Create Gear Pairs for Planetary Gear ‘
Gear Force Type Inactivate |'| Each Rendering Automatic J v ‘ Force Display l Inactivate ‘ v ‘
l 0K | I Cancel ‘

Since it is now possible to model various new types of gear trains, simulations using GearKS can

be used for various new models such as e -Axle and LSD (Limited -Slip Differential).
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KISSsoft Post

Product DriveTrain

New/Improved New

Location in User Interf ace | DriveTrain tab A KISSsoft group A Post icon

Location in Manual DriveTrain A Functions for DriveTrain A KISSsoftA Post

With the newly added KISSsoft Post, it is now possible to check the various gear pair results listed

below as a graph or an output data file.

Sliding Velocity (SP)

Contact Pressure (CP): Hertzian Contact Pressure at the contact point

Pressure Velocity (PV): Multiplication of Sliding Velocity and Contact Pressure (SP x CP)

Contact Points
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