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ETEMPLATE LOW-MOBILITY TRACKED VEHICLE TUTORIAL

Chapter

Getting Started

1. In this tutorial, the cells for Header Type and Parameter Definition cell are colored, but
the color doesn’t affect the data at all.

A B & D
% 1 Header_TrackLM_Clone_Link Name GeometryProperty LinkGrouserProfile
TTacKLWI_CTone_LINk TV_Clone_LinK TNTo_GP_LINK TATO_LINKGIOUSerProtie
3

2. Once after an eTemplate model (Excel file) is imported to RecurDyn, a new model
needs to be created to import another eTemplate model (or a modified model). .

3. This tutorial provides the Excel data to be copied and pasted. You can copy and paste
the data with the left scissors mark to the Excel sheet

Objective
In this tutorial, you will make eTemplate model (Excel file) for Low-mobility tracked vehicle.

Firstly you will use Master sheet of eTemplate model and HC (Hierarchy Connector). And you
will create track system using eTemplate, and simulate it.
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Audience

This tutorial is intended for intermediate users of RecurDyn who previously learned how to
use TrackLM toolkit and basic operation of the Microsoft Excel.

Prerequisites

You should first work through the 3D Crank-Slider and Engine with Propeller tutorials, or the
equivalent and TrackLM tutorial. We assume that you have a basic knowledge of physics.

Procedures

The tutorial is comprised of the following procedures. The estimated time to complete each
procedure is shown in the table.

Procedures Time (minutes)
Modifying Template_Format Sheet 5
Using Master Sheet 10
Creating Track_HC Sheet for eTemplate HC 10
Creating bodies 10
Creating track assembly 10
Creating joints 10
Changing settings 10
Importing eTemplate file and running 10
simulation

Total 75

<’ Estimated Time to Complete

This tutorial takes approximately 75 minutes to complete.
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Chapter

Modifying Template Format
Sheet

Task Objective

Learn how to modify the Template_Format Sheet

:
Estimated Time to Complete

5 minutes
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Modifying Template Format Sheet

To modify Template_Format Sheet

4. On your Desktop, open the eTemplate file which exists in the same folder with this

tutorial. ( [eTemplate]Track_LM_Tutorial_Default.xlsx)

File Directory: ( <Install Dir> \Help\Tutorial\eTemplate\CreationMode\ TrackLM)

5. This file is the base file of eTemplate, which has the ‘Template_Format’ Sheet. The

purpose of this sheet is to decide how to handle this file.

H ©- s [eTemplate]4WD_Loader_Tutorial_Default xlsx - Excel T H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Team -

K1 ~ £ .
A B C D E F G H I J -

1 | Template_Format_Definition Value

2 Modulekey S4PARK_Module_Professional

3 TemplateMode FreeStyleMode

4 UserCommentColumn o

5

5 -
Template_Format Template_Data .:'.-E:n 4 3

READY HH M -———————+ 100%

6. You should modify the ModuleKey setting to use this eTemplate file for Track_LM. Type
S4PARK_Module_TrackLM instead of S4PARK_Module_Professional

Template_Format_Definition Value Template_Format_Definition Value
Modulekey I S4PARK_Module_Professional | Maodulekey I S4PARK_Module_TrackLiM
TemplateMode FreeStyleMode — TemplateMode FreeStyleMode
UserCommentColumn o UserCommentColumn ]
7. Now, this eTemplate file can be imported in TrackLM subsystem. But if you try to import

this eTemplate file in other type of subsystem such as TrackHM or Chain, the below error

message will be shown.

S4PARK [Error]

Current SubSystem is not TrackLM SubSystem.

You can import TrackLM input parameter in only TrackLM SubSystem.
BM=-=-=== < ErrorDetectioninfo > =====1

#Function == [FV_InitGenerationManager]

#Related Class =» [SPARK.CAMGPGenerationManagerTrackLM]
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Tip: Copying the header and parameters using the eTemplate Helper

1. On the Customize tab, in the eTemplate group, click the Helper icon to run the
eTemplate Helper.

D E

H

% eTemplate Helper

Template Setting i

1 Toolkit

5 Professional Flexible Track LM Track HM
6 HC FE Body Track Body Track Body

- Body FE Joint Link Link

2 Geometry FE Force Assembly Assembly

3 *Geometry FE Contact Connector Connector

10 Joint FE Load Sensor Sensor

11 Force Appendix (Track LM) Appendix (Track HM)
12 Contact

13 SubEntity Tire MTT2D MTT3D
14 Sensor Tire Sheet Sheet

15 SubSystem Appendix (Tire) Roller Roller

16 Setting Guide Guide

7 Analysis Contact Contact

13 Plot Sensor Sensor

19 D.O.E Appendix (MTT2D) ETC

20 Appendix (Pro.) Appendix (MTT3D)
3 Modification (Pro.)

2. Click the Template Setting button

3. Copy the header and parameters of the Template_Format sheet to the template.
4. Edit the values so that they fit the tutorial.

You may also need to add additional headers and parameters as you continue with this tutorial.

Or, you can copy the headers and parameters from the completed template file provided by
RecurDyn.

(Template file path: <Install Dir>
\Help\Tutorial\eTemplate\CreationMode\TrackLM\Tracked_Vehicle_Template.xlsx)
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Chapter

Using Master Sheet

Task Objective

Learn how to use Master Sheet

-/ Estimated Time to Complete

10 minutes

10
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Using Master Sheet

In this chapter, you will create several sheets to input many data systematically and you will
create master sheet to handle several sheets. You will create the below sheets

= Track_HC

= Track_Body

= Track_Assembly
= Track_Joint

= Track_Setting

You can find Master Sheet next to Tremplate_Format sheet. And this Master Sheet will
include the information of the sheets which are used in this eTemplate model as below.

BE % [eTemplate]Track_LM_Tutorial_Defaultds - Excel
HOME MSERT PAGE LAYOUT FORMULAS DATA EBEVIEW VIEW Tearn

B1 - fe || SheetMame -
A B C o F -

. |ueadsr_'rbmlr::ummﬁmds o l

2 | Template_UserDefinedSheet Track_HC

3 Template UserDefinedshest Track_Body

4 Template UserDefinedSheet Track_Assemnbly

5 | Template UserDefinedSheet Track_loint

& | Template_UserDefinedSheet Track_Setting

7 -
k Template_Format Master | Track_HC Track_Body Track_assembly .. (¥ [ 0

READY B I M -——+ 100%

Master Sheet Sub Sheet

Editing Master Sheet

To use master sheet

eTemplate file must have Master Sheet. This tab is essential for RecurDyn to import an
eTemplate file. So you must not remove or rename this sheet.

H ©- = [eTemplate}4WD_Loader_Tutorial_Default xlsx - Excel 7?7 H - 0 %

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Team

K1 - F3

A B c D E F G H 1 J

o m s W e

Tompise o ® ‘ .

100 %

11
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To edit sub sheets

1. You will create 5 sheets.

2. Add 5 sheets in the Excel file and rename them (Track_HC, Track_Body,
Track_Assembly, Track_Joint, Track_Setting)

s LOAD TEST Team

Template_Format | Master | Track HC | TrakeBody | Track Assembly | Track_Joint | Track Setting |

To edit Master Sheet

To control sub sheets, Master Sheet must have Headers and Parameters.

2. Input Header_Template_UserDefinedSheet as Header Type and input SheetName

as Parameter Type.

3. Input headers and parameters as below

Header_Template_UserDefinedSheet SheetName
Template_UserDefinedSheet Track_HC
Template_UserDefinedSheet Track_Body

Template_UserDefinedSheet
Template_UserDefinedSheet

Template_UserDefinedSheet

Track_Assembly
Track_Joint

Track_Setting

The below image shows the Excel data after the above data are input.

A B
1 Header_Template_UserDefinedSheet SheetMame
2 Template_UserDefinedSheet Track_HC
3 Template_UserDefinedSheet Track_Body
4 Template_UserDefinedSheet Track_Assembly
5 Template_UserDefinedSheet Track_loint
6 Template_UserDefinedSheet Track_Setting
7

12
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Please pay attention that the names used for parameters are same to the names of the
sub sheets.

13



ETEMPLATE LOW-MOBILITY TRACKED VEHICLE TUTORIAL

Chapter

Creating Track HC Sheet for
eTemplate HC (Hierarchy
Connector)

Task Objective

In this chapter you will learn how to create eTemplate HC (Hierarchy Connector) to be used
in the later chapters. The data will be input in Track_HC Sheet

BE %2 [eTeempltejTrack L _Tutorisl Defaul s - Bxcel T M - O %
H{sAf ST Pl LAWOUT FORMULAL DATA Lia ] Vi Tiasni - --I

014 x. w
i u D ! F ¥ L1} K L

1 Header_HC Nama: x ¥ z

2 HE WE_baitial_C -] a o

3

4 Header_HC HName X L Z Parent

5 HE HC_Baitial R 0 300 1600 HE_Initial_C

] HC HC_Initial L 0 300 1000 HC_Initial_C

] Headar_HC Mama x ¥ z Parent EA EB EG

L] HC HE_Speeciet R -3 L} o HEC_initial_R "W .

10 HC HC_dler_R 700 0 0 HC_Initial_R o0 0

11 W HE_wheal 1 R - -250 o HC_Inftial_R =) o L]

Template_Formeat Padner Traei_Body Teack A3z . (F

Estimated Time to Complete

10 minutes

14
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Understanding Track System

To construct Track System

Before input data to Track_HC Sheet, you need to understand the track system which will be
created in this tutorial. (This is the same model used in TrackLM tutorial)

(The file location: <Install Dir> \Help \Tutorial \Toolkit \Track_LM
\LowMobilityTrackedVehicle)

1. Track System can be roughly divided into 3 parts. Chassis, Undercarriage (Right
side), Undercarriage (Left side).

HC (Hierarchy Connector) is used to define the relative position and orientation.

In this tutorial, HCs are defined relative to the position of Chassis. In other words, if the
position of Chassis is moved, the entire Track System is moved.

Chassis
[ HC_Initial_C ]

1|
Undercarriage (Rightside) Undercarriage (Leftside)
[ HC_Initial_R] [ HC_Initial_L ]
Sprocket Wheels Sprocket Wheels
Idler Frame, etc.. Idler Frame, etc..

< Track_HC Data Tree >

15
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Editing Track_HC Sheet

To input data in Track HC Sheet

1. Select Track_HC Sheet

47
48
4 4 » | Template_Format ~Masfer ~Track_ HC ~Tragk_Body “Track_Assembly | Track_Joint /Track_Sefting .~ #J
% 2. Input HC_Initial_C for the position of Chassis. This will be used as reference position of
the entire Track System.

Header_HC Name X Y Z

HC HC_Initial_C 0 0 0

3. Input HC_Initial_R and HC_Initial_L for undercarriages. Parent means that the
position of these HCs are relative to HC_Initial_C

% Header HC Name X Y z Parent
HC HC_Initial_R 250 -300 1000 HC_Initial_C
HC HC_Initial_L 250 -300 -1000 HC_Initial_C

4. Now you will Input the other HCs as below for the components of the right side
undercarriage. So the parent must be HC_Initial_R.

| Sprocket
e

5. For sprocket, position and orientation need to be defined to avoid the interference
between the teeth of Sprocket and track links.

%@ Header HC Name X Y Z Parent EA EB EG

HC HC_Sprocket R -2900 0 0 HC_Initia_R 89 0 -90

16
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For the other parts except sprocket, only position needs to be input.

Header_HC Name X Y z Parent
HC HC_Idler_R -700 0 0 HC_Initial_R
HC HC_Wheel_1_R -2460 -250 0 HC_Initial_R
HC HC_Wheel_2_R -2220 -250 0 HC_Initial_R
HC HC_Wheel_3_R -1930 -250 0 HC_Initial_R
HC HC_Wheel_4_R -1640 -250 0 HC_Initial_R
HC HC_Wheel_5_R -1350 -250 0 HC_Initial_R
HC HC_Wheel_6_R -1110 -250 0 HC_Initial_R
HC HC_Carrier_Roller_1_R -1780 360 0 HC_Initial_R
HC HC_Tensioner_R 0 0 0 HC_Initial_R
HC HC _Frame_R 0 0 0 HC_Initial_R
HC HC_Frame_Fixed_R -1780 0 0 HC_Initial_R
HC HC_Tensioner_Fixed_R -1200 0 0 HC_Initial_R

In this time, you will input data for left side undercarriage. Here you can find the
advantage of using eTemplate. To create left side undercarriage, you just need to
copy and paste the data for right side undercarriage and just change the Parent from
HC_Initial_R to HC_Initial_L and change the HC Name Rto L

Header_HC Name X Y Z Parent EA EB EG

HC HC_Sprocket_ L -2900 0 O HC_InitialLL 89 0 -90

17
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FZ e e vt e

HC HC_Idler_L -700 0 0 HC_Initial_L
HC HC_Wheel_1_L -2460  -250 0 HC_Initial_L
HC HC_Wheel_2_L -2220 -250 0 HC_Initial_L
HC HC_Wheel_3_L -1930 -250 0 HC_Initial_L
HC HC_Wheel_4_ L -1640 -250 0 HC_Initial_L
HC HC_Wheel_5_L -1350 -250 0 HC_Initial_L
HC HC_Wheel_6_L -1110 -250 0 HC_Initial_L
HC HC_Carrier_Roller_1_L -1780 360 0 HC_Initial_L
HC HC_Tensioner_L 0 0 0 HC_Initial_L
HC HC_Frame_L 0 0 0 HC_Initial_L
HC HC_Frame_Fixed_L -1780 0 0 HC_Initial_L
HC HC_Tensioner_Fixed_L -1200 0 0 HC_Initial_L

Now, Track_HC Sheet is completed.

8. Save the Excel file and import it into RecurDyn. How to import eTemplate file is
explained in chapter 9.

9. The below image shows the result when you import the eTemplate file.

HC_Sprocket_L H\ L

Hc_s;frocket_R L L [\ L

’

P HC_Initial_R

18
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Chapter

Creating Bodies

Task Objective

In this chapter, you will learn how to import CAD files and create track bodies

,
Estimated Time to Complete

10 minutes

w ™

19
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Creating Chassis Bodies

1.

2.

Please select Track_Body Sheet.

47
48

4 4 » M| Template_Format ~Master ~ Track_HQ ~Track_Body  Trag¢k_Assembly | Track_Joint ~Track_Setting ¥

Input the below information to import Chassis.x..t.

(The file location: <Install Dir> /Help /Tutorial /Toolkit /eTemplate /CreationMode
/Track_LM )

Header_Body_Import Name ReffFrame FileName UseAutoMerge

Body_Import Chassis HC_lInitial C  Chassis.x_t True

There are 2 options for Import. UseAutoMerge is the option to decide if you want to
merge the imported files automatically. Another option, which is not used in this tutorial

is FilePath, which is used when the CAD file exists in the different path from the path
where eTemplate File (Excel file) is located.

You can use absolute coordinate input or relative coordinate input for RefFrame. You will
use the relative coordinate input using HC_Initial_C which you created in the previous
chapter. It means that Chassis uses the marker HC_Initial_C as a reference frame.

Tip: Absolute coordinate input vs. Relative coordinate input

Absolute coordinate input uses numbers and commas directly. (e.g. 100, 200,300) relative

coordinate input uses the existing marker name (ex : HC_Initial_C)

20



ETEMPLATE LOW-MOBILITY TRACKED VEHICLE TUTORIAL

Creating Right-side Undercarriage

To create a track frame:

1.
2.

You will create a track frame where the track bodies will be fixed.
Import Track_Frame.x_t

(The file location: <Install Dir> /Help /Tutorial /Toolkit /eTemplate /CreationMode
/Track_LM )

Input HC_Frame_R for RefFrame to make the track frame on the right side. (Refer to
Track_HC Data Tree in chapter 4 )

Header_Body_Import Name RefFrame FileName UseAutoMerge

Body_Import Track_Frame_R HC_Frame_R Track_Frame.x_t True

Save the Excel file and import it into RecurDyn then the below model is created.

To create a sprocket:

1. You will create a sprocket, one of the track bodies.
% Header_TrackLM_Body_Sprocket Name RefFrame GeometryProperty color
TrackLM_Body_Sprocket Sprocket R HC_Sprocket_R Info_GP_Sprocket yellow
2. 2 options, GeometryProperty and color are used here. If options are not input,
RecurDyn uses the default values.
3. To use GeometryProperty, you need to create an Information for it. Input

‘Info_GP_Sprocket’ for GeometryProperty. You will create an Information, whose
name is ‘Info_GP_Sprocket’ below.

21
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4. Input ‘yellow’ for color.

5. To create an Information, ‘Info_GP_Sprocket’ for GeometryProperty, please input as

below.
Header_TrackLM_Info_GeometryProperty_S Name AddendumCircleRa BaseCircleRa
procket dius dius
Info_GP_Sprock
TrackLM_Info_GeometryProperty_Sprocket T et P 375 344
DedendumCircleRadiu =~ NumberOfTeet PitchCircleRad TrackLinkLoopRa TrackLinkPinCircleRadi
S h ius dius us
339 26 365 365 24
6. The above data needs to be input in the same line as below.
I e o P -
g Body_Import Chassis HC_Initial.C Chassisx_t TRUE
4 Header_Body_Impert Name Refframe FileName UseAutoMerge
: Body_Import. Track_Frame R HC_Frame R Track_Framex_t TRUE
7 Header_TrackLM_Body_Sprocket Name RefFrame GeometryProperty color
3 TrackLM_Body_Sprocket Sprocket R HC_Sprocket R Info_GP_Sprocket. yellow
10 #r_TrackLM Info_GeometryBroperty_Sp| Name AddendumCircleRadius. BaseCircleRadius DedendumCircleRadius NumberOfTeeth PitchCircleRadius TrackLinkLoopRadius  TrackLinkPinCircleRadius
Info_GP_Spracket 375 344 339 26 365 365 24

11 ackLM_Info_GeometryProperty_Sprocl
1

7. Save the Excel file and import it into RecurDyn then the below model is created.

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

| General I
| Boy | Contat

Sprocket Wheel Radius(Rw)
Width of Teeth{\Wt)

Width between Wheels[Ww)
MNumber of Teeth

Dedendum Circle Radius(Rd]
Ease Circle Radius(Rb)

Pitch Circle Radius{Rp)
Addendum Circle Radius(Raj

Graphic Property

Geometry Data

Origin & Orientation |

Tooth Profile

2l=l[=l[=]_[=]l=]=]

Track Link Pin Circle r Link Assembly Information

PFin Circle Radius | 24, (O Assembled Radius | 267,001
Loop Radius 365. @ Radial Distance o
OFuH Search | Dimension Information | | Draw ‘ | Calculatar
@Partial Search DUser Boundary |0

Tip: When you import eTemplate file for test

If you import the eTemplate file in the model you made in Chapter 4, you will see an error
message. Because the eTemplate file you created in Chapter 5 includes the data for HC
(Hierarchy Connector), eTemplate try to create them again even if they were created already.

22
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To create an idler:

1.  You will create an idler, one of the track bodies.

Header_TrackLM_Body_FlangeCenter Name

TrackLM_Body_FlangeCenter Idler_R

RefFrame GeometryProperty color

HC_Idler_R Info_GP_Idler yellow

2. 2 options, GeometryProperty and color are used here. If options are not input,

RecurDyn uses the default values.

3. To use GeometryProperty, you need to create an Information for it. Input
‘Info_GP_1Idler’ for GeometryProperty. You will create an Information, whose name is

‘Info_GP_Idler’ below.

4. To create an Information, ‘Info_GP_Idler’ for GeometryProperty, please input as

below.

Header_TrackLM_Info_GeometryProperty_FlangeCe
nter

TrackLM_Info_GeometryProperty_FlangeCenter

InnerFlangeRadi WheelRadiu

Name e 5
Info_éSrP_IdI 350 320

5. Save the Excel file and import it into RecurDyn then the below model is created.

Properties of Idler_R [ Current Unit : N/kg/mm/s/deg |

| General | Graphic Property | Origin & Crientation |
| Body I Contact | Characteristics
Inner Flange Width{Wf] |40, [[ev]
Total Width( Wt | [150. [T ]
Inner Flange Radius( R} | 350, [[pv]
Wheel Radius( Rw) [320. [[rv]
Dimension Information
() Full Search
(®) Partial Search [Juser Boundary

23
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To create wheels:

1. You will create 6 wheels.
Header_TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle

TrackLM_Body_FlangeSingle

Name
RoadWheel_1_R
RoadWheel_2_R
RoadWheel_3_R
RoadWheel_4_R
RoadWheel_5_R

RoadWheel_6_R

RefFrame
HC_Wheel_1_R
HC_Wheel_2_R
HC_Wheel_3_R
HC_Wheel_4_R
HC_Wheel_5_R

HC_Wheel_6_R

GeometryProperty

Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel

Info_GP_Wheel

2. To use GeometryProperty, you need to create an Information for it. Input
‘Info_GP_Wheel’ for GeometryProperty. You will create an Information, whose name is

‘Info_GP_Wheel’ below.

color

green

green

green

green

green

green

3. To create an Information, ‘Info_GP_Wheel’ for GeometryProperty, please input as

below.

Header_TrackLM_Info_GeometryProperty_Flan

geSingle

TrackLM_Info_GeometryProperty_FlangeSingle

Name FlangeRadi HubRadi WheelRadi
us us us
Info_GP_Wh 80 20 20
eel

4. Save the Excel file and import it into RecurDyn then the below model is created.

Properties of Roadwheel_1_R [ Current Unit : N/kg/mm/s/deg ]

[ Genera |

Graphic Property |

| Body I

Contact

Hub Width [Wh ]

Total Width({ Wt

Hub Radius (Rh]
‘Wheel Radius [ Rw ]

Flange Radius [ Rf }

O Full Search
@ Partial Search

Qrigin & Orientation
Characteristics

[40.

7]

Wheel and Hub Width (W) [150.

[[ev]

[150.

[[ev]

[40.

[[ev]

[70.

[[ev]

[ 0.

[ ]

Dimension Information

|:| User Boundary

24
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To create a carrier roller:

1.  You will create a carrier roller, one of the track bodies.

% Header_TrackLM_II?ody_FIangeCente Name

TrackLM_Body_FlangeCenter Carrier_R

ReffFrame

HC_Carrier_Roller_1_

GeometryPropert

color
y

Info_GP_Carrier gfe

R

2. To create an Information, ‘Info_GP_Carrier'for GeometryProperty, please input as

below

8 Header_TrackLM_Info_GeometryProperty_FlangeC
enter

TrackLM_Info_GeometryProperty_FlangeCenter

Name

Info_GP_Carri
er

InnerFlangeRadi WheelRadiu
us s

60 45

3. Save the Excel file and import it into RecurDyn then the below model is created.

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

| Generar |  GraphicProperty |  Origin & Orientation |
| Body | Contact | Characteristics
Inner Flange Wigth(Wf} |40, [Tev ]
Total Width( Wt ] [150. [Tev ]
Inner Flange Radius( Rf ) ‘Bﬁ. "El
Wheel Radius| Rw ) [4s. [[ev]
Dimension Information
O Full Search
(®) Partial Search [J user Boundary

[oc J[_camer || oos |
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To create a tensioner:

1.  You will create a tensioner, one of the track bodies.

2. Import Tensioner.x..t.

(The file location: <Install Dir> /Help /Tutorial /Toolkit /eTemplate /CreationMode

/Track_LM)
% Header_Body_Import Name RefFrame FileName UseAutoMerge
Body_Import Tensioner_R HC_Tensioner_R  Tensioner.x_t True

3. Save the Excel file and import it into RecurDyn then the below model is created.

Creating Left-side Undercarmriage
To create a track frame:

You will create a track frame where the track bodies will be fixed.

2. Import Track_Frame.x_t

(The file location: <Install Dir> /Help /Tutorial /Toolkit /eTemplate /CreationMode
/Track_LM)

3. Input HC_Frame_L for RefFrame to make the track frame on the left side. (Refer to
Track_HC Data Tree in chapter 4)

K Header_Body_Import Name RefFrame FileName UseAutoMerge
Body_Import Track_Frame_L HC_Frame_L Track_Frame.x_t True

4. Save the Excel file and import it into RecurDyn then the below model is created.
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To create a sprocket:

1. You will create a sprocket, one of the track bodies.
Header_TrackLM_Body_Sprocket Name RefFrame GeometryProperty color
TrackLM_Body_Sprocket Sprocket L  HC_Sprocket_L  Info_GP_Sprocket yellow
2. To use GeometryProperty, you need to create an Information for it. Input

‘Info_GP_Sprocket’ for GeometryProperty. You already created ‘Info_GP_Sprocket’
above so that you don’t need to create again.

3. The above data needs to be input in the same line as below.

To create an idler:

1. You will create an idler, one of the track bodies.
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% Header_TrackLM_Body_FlangeCenter Name RefFrame GeometryProperty color

TrackLM_Body_FlangeCenter Idler_L HC_Idler_L Info_GP_Idler yellow

2. You already created ‘Info_GP_Idler’ above so that you don’t need to create again.

3. Save the Excel file and import it into RecurDyn then the below model is created.
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To create wheels:

1. You will create 6 wheels.

Header_TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle
TrackLM_Body_FlangeSingle

TrackLM_Body_FlangeSingle

2. You already created ‘Info_GP_Wheel’ above so that you don‘'t need to create again.

Name
RoadWheel_1_L
RoadWheel_2_L
RoadWheel_3_L
RoadWheel_4_L
RoadWheel_5_L

RoadWheel_6_L

RefFrame
HC_Wheel_1_L
HC_Wheel_2_L
HC_Wheel_3_L
HC_Wheel_4_L
HC_Wheel _5_L

HC_Wheel 6 L

GeometryProperty

Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel
Info_GP_Wheel

Info_GP_Wheel

3. Save the Excel file and import it into RecurDyn then the below model is created.

color

green

green

green

green

green

green
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To create a carrier roller:

1.  You will create a carrier roller, one of the track bodies.

Header_TrackLM_Eody_FIangeCente Name RefFrame Geomet;yPropert color
TrackLM_Body_FlangeCenter Carrier_L HC_Carriell’__RoIIer_l_ Info_GP_Carrier gr:e

2. You already created ‘Info_GP_Carrier’ above so that you don't need to create again.

3. Save the Excel file and import it into RecurDyn then the below model is created.
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To create a tensioner:

1.  You will create a tensioner, one of the track bodies.
2. Import Tensioner.x_t
(The file location: <Install Dir> /Help /Tutorial /Toolkit /eTemplate /CreationMode

/Track_LM)
K Header_Body_Import Name RefFrame FileName UseAutoMerge
Body_Import Tensioner_L HC_Tensioner_L Tensioner.x_t True

3. Save the Excel file and import it into RecurDyn then the below model is created.

Now, you completed creating both of undercarriages.
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Chapter

Creating Track Assembly

Task Objective

In this chapter, you will create a clone link and create track assembly using it.

w ™

<’ Estimated Time to Complete

10 minutes
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Creating Clone Link

To create a clone link

1. Please select Track _Assembly Sheet.

47
48

4 4 » M| Template_Format ~Master Track_HC ~Track_Body] Track_Assembly | Jrack_Joint

Track_Setting %2
2. Before creating track assembly, clone link needs to be created in advance.

3. Input the below information to create clone link.

K Header_TrackLM_Clone_Link Name GeometryProperty LinkGrouserProfile

TrackLM_Clone_Link LM_Clone_Link Info_GP_Link Info_LinkGrouserProfile

4. 2 options, GeometryProperty and LinkGrouserProfile are used here. If options are
not input, RecurDyn uses the default values.

5. To create an Information, ‘Info_GP_Link' for GeometryProperty, please input as below.

% Header_TrackLM_Info_GeometryProperty_Link Name GrouserWidth LeftLength
TrackLM_Info_GeometryProperty_Link Info_GP_Link 460 119.5
PinRadius RightLength LeftPinPosition RightPinPosition
24 119.5 -88.5,39 88.5,39

The above data needs to be input in the same line as below.

FileNameForGrouserProfile is the profile data to represent the shape of the grouser

of a clonk link. You will import Grouserl.mat for it and this file must exist in the same
path where the eTemplate file is located.

K Header_TrackLM_Info_LinkGrouserProfile Name FileNameForGrouserProfile

TrackLM_Info_LinkGrouserProfile Info_LinkGrouserProfile Grouserl.mat

8. Save the Excel file and import it into RecurDyn then the below model is created.
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Creating Track Assmbly

Creating Right-side Track Assembly

1. To create track assembly, the clone link which you just created before will be used.

2. Input the track bodies in order which consist of track assembly for the
PassingEntityList. Input '/’ between each track body.

3. Input PassingEntityList according to the below order
Sprocket > RoadWheel (1~6) - Idler > Carrier.

K Header_TrackLM_Assembly Name TrackLinkClone PassingEntityList  InOutList

Sprocket_R/Road
Wheel_1_R/Road
Wheel 2 R/Road Out/Out/O

. Wheel_3_R/Road ut/Out/Ou
TrackLM_Assembly LM_Assembly_R  LM_Clone_Link Wheel_4_R/Road t/Out/Out/

Wheel 5 R/Road Out/Out
Wheel_6_R/Idler
_R/Carrier_ R

4. InOutlList the parameter to decide if the track link is located inside or outside of Passing
Entities. Please be careful that the number of the data of PassingEntityList must be
same to the number of the InOutList data.

5. To create an Information, ‘Info_ BushingForce’ for BushingForceParameter, please
input as below.

K BushingForceParameter

Info_BushingForce
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The data you input so far will look like as below

A B C D I E F
1 Header_TrackLM_Clone_Link Name GeometryProperty LinkGrouserProfile
2 TrackLM_Clone_Link LM_Clone_Link Info_GP_Link Info_LinkGrouserProfile
3
4 \der_TrackLM_Info_GeometryProperty_| Mame GrouserWidth LeftLength PinRadius RightLength
5 TrackLM_Info_GeometryProperty_Link Info_GP_Link 460 1195 24 1195
6
7 feader_TrackLM_Infc_LinkGrouserProfil Name FileNameFerGrouserProfile
8 TrackLM_Info_LinkGrouserProfile Info_LinkGrouserProfile Grouserl mat
g
10 Header_TrackLM_Assembly MName TrackLinkClone PassingEntityList InQutList BushingForceParameter
Sprocket_R/RoadWheel_1_R/
oadWheel oadWheel|
TrackLM_Assembly LM_Assembly R LM _Clene_Link R3_R/‘RNDadW7§£/I_ z_R/;Voad\O\; DWOUUOWS;gthWOUUOWD Info_BushingForce
heel_5_R/Roadwheel_6_R/Id|
}l er_R/Carrier R
6. To use GeometryProperty, you need to create an Information for it. Input
‘Info_BushingForce’ for BushingForceParameter. You will create an Information,
whose name is ‘Info_GP_Idler’ below.
% Header_TrackLM_Info_Assembly_BushingForce Name RotationPresetAngle
TrackLM_Info_Assembly_BushingForce Info_BushingForce 10
7. Save the Excel file and import it into RecurDyn then the below model is created.

35




ETEMPLATE LOW-MOBILITY TRACKED VEHICLE TUTORIAL

Creating Left-side Track Assembly

To create track assembly, the clone link which you just created before will be used.

2. Input the track bodies in order which consist of track assembly for the
PassingEntityList. Input '/’ between each track body. Please be careful that you need
to input the track body names for left-side track assembly.

% Header_TrackLM_Assembly Name TrackL(lenkCIon PassingEntityList InOutList

Sprocket_L/Road
Wheel_1_L/RoadW
heel_2_L/RoadWh

. Out/Out/Out/O
TrackLM_Assembly LM_Assembly_L -M-Clone_Lin —eel_3_L/RoadWhe 5 \+/6,t/0y
k el_4_L/RoadWheel £/0ut/Out

_5_L/RoadWheel_
6_L/Idler_L/Carrie
r L

3. Please be careful that the number of the data of PassingEntityList must be same to
the number of the InOutList data.

4. To use GeometryProperty, you need to create an Information for it. Input
‘Info_BushingForce’ for BushingForceParameter. You will create an Information,
whose name is ‘Info_GP_Idler’ below.

5. You already created ‘Info_BushingForce’ above so that you don't need to create
again.

% BushingForceParameter

Info_BushingForce

6. Save the Excel file and import it into RecurDyn then the below model is created.
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Chapter

Creating Joints

Task Objective

In this chapter, you will learn how to create joints to connect the bodies you created. Also
you will create a ground for simulation.

)

3
4

</ Estimated Time to Complete

10 minutes
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Creating Fixed Joints
To create Fixed Joint between Chassis and Track Frame

1. Please select Track _Joint Sheet.

47

48

4 4« » | Template_Format ~Master Track_HC Track_Body Track_Assembly | Track_Joint /Tragk_Setting %3
You will create 2 fixed joints to fix both Track Frames on Chassis.
Input Chassis for BaseEntity and Track_Frame_R and Track_Frame_L for
ActionEntity.

4. Input HC_Frame_Fixed_R and HC_Frame_Fixed_L for each of RefFrame.
K Header_JointEx_Fixed Name BaseEntity ActionEntity ReffFrame

JointEx_Fixed Fix_Track_Frame_R Chassis Track_Frame_R HC_Frame_Fixed_R
JointEx_Fixed Fix_Track_Frame_L Chassis Track_Frame_L HC_Frame_Fixed_L

5. Save the Excel file and import it into RecurDyn then the below model is created.

You will create 2 fixed joints to connect both Tensioners on each Track Frame.

Input Track_Frame_R and Track_Frame_L for BaseEntity and Tensioner_R and
Tensioner_L for ActionEntity.

8. Input HC_Tensioner_Fixed_R and HC_Tensioner_Fixed_R for each of RefFrame.

K Header_JointEx_Fixed Name BaseEntity ActionEntity RefFrame
JointEx_Fixed Fix_Tensioner_R Track_Frame_R Tensioner_R HC_Tensioner_Fixed_R
JointEx_Fixed Fix_Tensioner_L Track_Frame_L Tensioner_L HC_Tensioner_Fixed_L

9. Save the Excel file and import it into RecurDyn then the below model is created.
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Creating Revolute Joints

Revolute Joint creation and motion-defined

You will create 2 revolute joints to connect both sprockets on each Track Frame.

2. Input Track_Frame_R and Track_Frame_L for BaseEntity and Sprocket_R and
Sprocket _L for ActionEntity.

3. Input HC_ Sprocket _R and HC_ Sprocket _R for each of RefFrame

% Header_JointEx_Revolute Name BaseEntity ActionEntity RefFrame
JointEx_Revolute Rev_Sprocket_R Track_Frame_R  Sprocket R  HC_Sprocket R
JointEx_Revolute Rev_Sprocket_L Track_Frame_L  Sprocket L HC_Sprocket_L

4. Each of revolute joint has Motion, so that the below option needs to be input.
% UseMotion Motion
TRUE Info_Joint_01
TRUE Info_Joint_01

5. Since the motions use the option, you need to create an Information, whose name is
‘Info_Joint_01’ as below.

6. Firstly, you need to create an expression to be used for Motion either.

% Header_SubEntity_Expression Name ExpressionText

SubEntity_Expression Exp_Sprocket_Vel -STEP(TIME, 0.1, 0, 1, 360D)
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7. Create an Information whose name is ‘Info_Joint_01’ and input MotionType and
MotionCondition as below.

K Header_Info_JointMotion

Info_JointMotion

Name Expression MotionType  MotionCondition

Info_Joint_01 Exp_Sprocket_Vel Standard Velocity

8. Save the Excel file and import it into RecurDyn then the below model is created.

9. You will create 2 revolute joints to connect track bodies on each Track Frame.

To create Revolute Joint

1. Input as below to connect wheels and track frames for right-side undercarriage

K Header_JointEx_Revolute Name BaseEntity ActionEntity RefFrame
JointEx_Revolute Rev_Wheel_1_R Track_Frame_R RoadWheel_1_R HC_Wheel_1_R
JointEx_Revolute Rev_Wheel_2_R Track_Frame_R RoadWheel_2_R HC_Wheel_2_R
JointEx_Revolute Rev_Wheel_3_R Track_Frame_R RoadWheel_3 R HC_Wheel_3_R
JointEx_Revolute Rev_Wheel_4 R Track_Frame_R RoadWheel_ 4 R HC_Wheel_4 R
JointEx_Revolute Rev_Wheel_5_ R Track_Frame_R RoadWheel_ 5 R HC_Wheel_5 R
JointEx_Revolute Rev_Wheel_6_R Track_Frame_R RoadWheel_6_R HC_Wheel_6_R
2. Input as below to connect carrier to track frame.
K Header_JointEx_Revolute Name BaseEntity ActionEntity RefFrame
JointEx_Revolute Rev_FlangeCenter_1_R Track_Frame_R Carrier_R HC_Carrier_Roller_1_R
3. Input as below to connect tensioner to idler.
K Header_JointEx_Revolute Name BaseEntity ActionEntity RefFrame
JointEx_Revolute Rev_Idler_ R Idler_R Tensioner_R HC _Idler_R
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4. Input as below for left-side undercarriage either.

Header_JointEx_Revolute

JointEx_Revolute
JointEx_Revolute
JointEx_Revolute
JointEx_Revolute
JointEx_Revolute
JointEx_Revolute
JointEx_Revolute

JointEx_Revolute

Name
Rev_Wheel_1_L
Rev_Wheel_2_L
Rev_Wheel_3_L
Rev_Wheel_4_L
Rev_Wheel _5_L

Rev_Wheel_6_L

Rev_Idler L

BaseEntity
Track_Frame_L
Track_Frame_L
Track_Frame_L
Track_Frame_L
Track_Frame_L

Track_Frame_L

Rev_FlangeCenter_1_L Track_Frame_L

Idler_L

ActionEntity
RoadWheel_1_L
RoadWheel_2_L
RoadWheel_3_L
RoadWheel_4_L
RoadWheel _5_L
RoadWheel_6_L

Carrier_L

Tensioner_L

ETEMPLATE LOW-MOBILITY TRACKED VEHICLE TUTORIAL

RefFrame
HC_Wheel_1_L
HC_Wheel_2_L
HC_Wheel_3_L
HC_Wheel_4 L
HC_Wheel_5_L

HC_Wheel_6_L

HC_Carrier_Roller_1_L

HC_Idler L

5. Save the Excel file and import it into RecurDyn then the below model is created.

Now, you completed creating track system.
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Creating Ground
1. In addition to the track system, you will import ‘road’ where the track system will
2. You will Input the below information to import Terrain_Outline.rdf. This file must exist
in the same path where the eTemplate file is located. If you want to use different road,
you can use different rdf file.
RoadData_Import Terrain_Outline  Terrain_Outline.rdf
3. Save the Excel file and import it into RecurDyn then the below model is created.
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Chapter

Changing Settings

Task Objective

In this chapter, you will change some settings such as Dynamic Analysis Setting, Icon/Marker
size and etc.

<’ Estimated Time to Complete

10 minutes

w®
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Changing Dynamic Analysis Settings
To change parameters for dynamic analysis:

1. Please select Track _Setting Sheet.

47
48
4 4 » M| Template_Format ~Master Track_HC Track_Body ~Track_8ssembly TrackJoir't Track_Setting Il

2. It is possible to change Simulation Time (End Time), Simulation Step (Step) and Plot
Multiplier Step Factor using eTemplate.

3. Input as below

% Header_Setting_DynamicAnalysis SimulationTime  SimulationStep  PlotMultiplierStepFactor

Setting_DynamicAnalysis 10 250 1
Dynamic/Kinematic Analysis x
m‘ Parameter | Initial Condition
End Time [10. |
Step | 250. | X
Plot Multiplier Step Factor 1. Pv
D Cutput File Name
Changing Display Settings
To change Icon/Marker size: Icon Control x
. . i . rlcon On/Off
1. Itis possible to change Icon/Marker size using S & Allicons
eTemplate. [ Jaint
Force
2. Input as below. [] Contact
Sensor
. : : Parametric Point
% Header_Setting_Icon IconSize  MarkerSize Initial Velocity
. ] Wall / Vessel
Setting_Icon 10 10 =[] All Markers
Center Marker

[] General Marker

3. The above settings are same to below. 7 Inertia Reference Frame

Marker Z-fxis Width

II

Initial Velocity Width
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To change Background Color:

It is possible to change Background Color using eTemplate.

Input as below.

Header_Setting_BackGround

Setting_BackGround

BottomColor

TopColor

White .:EH.

UseGradation

TRUE

Please refer to the Appendix in the eTemplate manual for the color options you can use.
(Below image is the colors supported by RecurDyn V8R2) Of course it is possible to input

more colors using RecurDyn GUI.

Yellow

Fink
Brown
GreenYellow
Azure
White
SpringGreen

Gray

il | Appendix < Templ

Display

Color & Quality | Advanced

Name [Maden

Comment

Graphical Quality

Curve Detail Level

Geometry Detail Level

{
{1

High

Rendering Mode

Shade With Wire -]

r Rendering Color

Created Body | Default - | Default -
Seleced Body (I - |
Higniign o Entites (——r
Dlimportes cap Dsts 1
r Background Color I-Appearance Color

Use Gradation leon l:l
oo [N ] | s (I -
|:| Use Reflection Effect as Default

|:| Use Background Picture ‘ |

| oK | | Cancel ‘ ‘ Apply ‘
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Chapter

Importing eTemplate File and
Running Simulation

Task Objective

In this chapter, you will import the completed eTemplate file and run simulation.

Estimated Time to Complete

10 minutes
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Start RecurDyn %

Importing eTemplate File N o

Name || Track_LM_Tutorial If
To import eTemplate ﬁle: Unit :MMKS[M\H\meterr'KHugramiNewlum‘Sewnd] H [ setting |

Gravity |y -

é 1. Launch RecurDyn
RecurDyn . Open Model
’ 2. Input Track_LM_Tutorial for the name of the new i

model Recent Modelz

[] show "Start RecurDyn’ Dialog when starting

To executing eTemplate:

1. Since ModuleKey is set as S4PARK_Module_TrackLM, the eTemplate file can be
imported only in Track_LM subsystem.

ﬁ 2. From the Subsystem Toolkit group of the Toolkit tab, click Track(LM) tool.

Tra ck(Lh)

fi‘) 3. To execute eTemplate, from the eTemplate group of the Customize tab, click Run
Sy tool.
Run
£3 Run eTemplate - 0O x
Cpen File Browse
Recent Files
Mame Path
S4PARK Technology

4. To import the eTemplate file (Excel file) created in the previous chapters, click Browse
button. The other files such as *.x_t, *.mat must exist in the same path with the
eTemplate file.

5. After a while, the below message appears after eTemplate is imported correct.

S4PARK [Infarmation] X

P Loaded Successfully!!!
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Performing Analysis

To perform Analysis:
) J.'I} 1. Click the Dyn/Kin tool in the Simulation Type group under the Analysis tab.
kf
f"‘) 2. The Dynamic/Kinematic Analysis dialog box appears.
Dyn/Kin
o 3. You can see that the parameters you changed in the previous chapter are applied.
4. Click Simulate.

Dynamic/Kinematic Analysis x

General |Parameter I Initial Condition |

End Time [10. [[pv]
Step [250. [pv]
Plot Multiplier Step Factor [1. [[Pe]

DOutput File Mame | |

rInclude
[ static Analysis

|:| Eigenvalue Analysis
[ state Matrix

|:| Frequency Response Analysis

|:| Hide RecurDyn during Simulation

|:| Display Animation

Gravity
’7 x [o | v [o80s65 | z [0 | [Gravity]
Unit | MNewton - Kilogram - Millimeter - Second |
| Simulate | | OK | | Cancel |

5. Animate the model using the Play button on the Animation toolbar. Refer to TrackLM
tutorial for more information on playing an animation.

6. Click Stop button to reset the model.

KU <[EFIm NI OITET
H " NIl Init. |

Animation Contral
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TrackLM_1@Modell
Time = 6,84000000 Second

Thanks for participating in this tutorial
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