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Copyright Notice

© 2010. Dassault Systémes, All Rights Reserved.

This guide is delivered subject to the following conditions and restrictions:

CONFIDENTIAL - This document contains unpublished, confidential and proprietary information of Dassault
Systémes.

This document or any part thereof shall not be reproduced or transferred to other documents or formats,
disclosed to others or used for any purpose other than that for which it is furnished, without the prior written
consent of Dassault Systémes.

It shall be returned to Dassault Systemes upon request.

Dassault Systemes is a registered trademark of Dassault Systemes.

All other trademarks belong to their respective owners.

CATIA is a registered trademark of Dassault Systemes SA.
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Introduction

“Kinematics Merging Tools” is an add-in workbench provided over CATIA V5, where advance functionalities
which are helpful for kinematics design process are provided. It consists of a dedicated workbench containing
required commands and functionalities from other existing workbenches as well as newly developed

commands specific to this domain.

The purpose of this document is to help readers understand how to use the BPA Kinematics Merging Tools.

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
© 2010, DASSAULT SYSTEMES K. K, All Rights Reserved -4 -




2

DASSAULT
SYSTEMES

Overview of Kinematics Merging Tools

This chapter introduces the different toolbars/ functionalities included into the Kinematics Merging Tools

workbench.

1.1 Workbench contents

This workbench is containing all necessary commands required for the development of Kinematics Merging
Tools.

Three tool-bars:

1) Toolbar: - It contains the specific commands developed for the Kinematics design. It consists of five
commands

e A

Merge Structure
Merge Kinematics
Automatic Dress-up
Set Link Properties
Display Link Properties

PoooTp

2) DMU Toolbar: - It contains all necessary commands from the DMU Kinematics workbench.

ELERAEPDIRSA L ER

PR NFHIE D

3) Catalog Browser: - This toolbar contains Catalog Browser

@
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Merge Structure

2.1 Purpose

This command merges two product structures.

All the parts under both architectures (In the example below, Architecture Suspension and Architecture

Steering Column) will get Copy-and-Pasted under the Root Product with Break link format and then the
contextual links will be restored.

2.2 Pre-requisite

1) Two Architectures with mechanisms related to them.

i rchitecture_Steering_Columni
Master Skelaton_5 lonl {Master Skeleton_Si A
aster_Skeleton_Suspension (Master _Sspension Master Skelston_Steering_ Columnl (Master Skeleton_Steering_Column.1)

Chassis_Suspension {(Chassis_Suspension.1) ™

r—‘- Chassis_Steering_Columnl (Chassis_Steering_Column.1)

E5y Lower Control_Arm_RT1 (Lower_Contrel_Arm_RT_K_WRF.1)

%) Rot_Steering_Columnd (Rot_Stesring_Column.1)
4 Lower Control_Arm_LT1 (Lower Control Arm LT K WRF.1)

o) Knuckle-Strut_Assy_RT1 (Knuckle RT_K_WRF Strut_Assy.1)

@ Cardani {Cardan.1])

By Knuckle-Strut_Assy_LT1 (Knuckle LT K WRF Strut Assy.1)
Q Steering_Wheel1 (Steering_Wheel.1)

Bl Wheel_RT1 (Front_Wheel_RT_K_WRF.1)
o] Wheel LT1 (Front Wheel LT K WRF.1) @i Pin_Angle_Lenght Contral1 (Pin_Angle_Lenght_Control 1)

i) Upper_Strut_RT1 (Upper_Strut_RT_K_WRF.1)

S Upper Strut LT1 (Upper Strut LT _K_WRF.1) '-'Arplications
Hiyy Tierod_RTL (Tierod_RT.1) '-‘Mlechanisrns
Q Tierod_LT1 {Tiered_LT.1) =

Mechanism.1, DOF=0
‘- Steering Gear Box1 (Stesring Gear Box.1)

ﬁl Jaints
Constraints
mmands
-'Arpli:aﬁms
Fix Part [ Chassis_Steering_Column.1 )
="Mechanisms

Laws
- Suspension_Mechanism, DOF=0

peeds-Accelerations
Jaints

Commands

Fix Part ( Chassis_Suspension.1 )

s

peeds-Aocelerations
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2) Open these two architectures under one Product (Lets say Root Product)

Architecture_Suspensionl (Architecture_Suspansonl. 1)

Acchitecture Steering Columnl (Architecture Steering Columni.1)

Note:-
1) For successful working of this command, we should have strictly two Products containing kinematics
under Root Product.
2) Two sub products must have mechanism related to it.
3) All the instance names of parts under two sub products MUST be unique. If not, you will have a
problem at “Merge Kinematics”. It is because of following reasons:

e At “Merge Structure”, if there are same instance names, they will be renamed by the
command because you can’t have a same instance name at the same level of product
structure.

o At “Merge Kinematics”, some Kinematics joints will not be recreated properly because
Kinematics joints rely on instance names and it will be lost if the name of pointing instance is
modified.

» Hints and Tips: To share a common reference between two sub products
You can have a same reference (i.e., CATPart) between two sub products if instance
names are different.

e It might be useful if you share a skeleton part between two products (i.e.,
Steering and Suspension).

But as of now, at “Merge Kinematics”, there is a limitation (you need to choose a
Product [not a component] if you choose those two instances as “fixed components”).
Please refer to 0.

Kinematics Merging Tools — User Guide — v5.8
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2.3 User Operations

1) Click the Command.

3

2) Select Root Product and validate OK.

Merge Structure

-
\ 1 } All products under two subproducks will be copy pasted under Root-Product, with Contextual links Restored

The result is illustrated in the adjoining screenshot.

"m

I %9 Architecture_Suspensianl (Archibecture Suspensionl. 1)

=5 Architecture_Steering_Columal (Architecture_Steering_Columnl, 1)

iy Master Skeleton Suspensionl (Master Skeleton Suspension 1)

s Chassis_Suspengion ] (Chasss_ Suspsnsion. 1)

fy Lower_Contrel _Amm_RT1 [Lower_Contral_Armm_AT_K_WRF.1)

pars Lower Contrel_fim LT (Lower Control _&m LT K \WRF.1)

s Knuckle-Strut_fccy RTL (Knuckia AT K OWARF Strut dsoy 1)

2 Knuckle-Shrut_fsay LTI [Knuckle LT K WRF Stub_fesy.1)
fy Whesl RTL (Frant Wheel RT K _WEF.1)

e Whesl LTL (Front_Whessl LT _K_WRF.1)

Upper_Strut_RT1 {Upper_Stnt_RT_K_'WRF.1}

S Uppar_Strut_LT1 (Upper_Strut LT_K_WRF.1)
@ Tierod RT1 (Tiercd RT.1)

By Tierod LT1 [Tiercd LT.1)

i Steering_Gear_Bowl (Sbearing Gear Bon.l)
y Master Skelmtnn Stesring Cobamnd [Master Skeleton Sheering Column.1)

24y Chassts_Stesning Colemnnd (Chassis_Steering_Calumn 1)
s Rol_Sl=aring_Calumnl (Rot_Stesding Colemn. 1)
B Sxeering_Columnl (Soeening_Column. 1)

prs Cardani (Cardan.1)
Sreering_‘Wheell (Steering Wheal 1)

e Fin_hngle_Lenght_ Conbredl (Fin_Angle_Lerght Costral.1)
‘Applicabans
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Merge Kinematics

3.1 Purpose

This command recreates the mechanism for the “Merged Structure” (Result of command “Merge Structure”) at
Root level.

» Hints and Tips: In case you need to define compound joints (Rack/Gear) later on

In some cases, you may want to add new compound joints (Rack/Gear) after merging to connect
your two kinematics assemblies. For instance, suppose you merge steering kinematics and
suspension kinematics. In that case, typically you need a Rack joint between the two. But obviously
that Rack joint didn’t exist in the original two kinematics models. So you need to add it by yourself.

The scenario will be something like following.
1. Create i) Suspension Kinematics, and ii) Steering Kinematics.
2. Merge those kinematics models.
3. Define a Rack joint which “connects” suspension and steering.

At step 3, you need to choose “Prismatic” joint from suspension side and “Revolute” joint from
steering, because Rack joint is a compound joint. At this moment, one product must be commonly
referred to by those two joints.

Figure 1 gives an example. P1 — P4 stand for products. R1 is Revolute Joint. Prisl and Pris2 are
Prismatic Joints. We can create Rackl, because R1 and Prisl share P2. On the other hand, we can’t
define Rack2 because R1 and Pris2 don’t share a product.

P1 P2 P3 P4

Pris1 Pris2

Rackl

g

Figure 1 Prerequisite for Rack Joint Creation

Therefore, in case that you want to add a compound joint such as Rack that “connects” two
kinematics definitions, you need to modify product structure and existing kinematics.

Kinematics Merging Tools — User Guide — v5.8
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| To deal with the case above, the command supports following scenarios.

3.1.1 Scenario 1- Create A Common Product

1. Having Root Product with two architectures under it and all sub-products under each of architecture pasted
at Root Level.

MR oot Pr oduc
C'ﬂ.:i_-_,j Architectiure_Suspension 1
C“J.‘!;j Architectiure_Steering_Columni

P’1, P2, P’3... are products from Architecture Suspension

t R P1, P2, P3 ... are products from Architecture Suspension

Applicatons

2. Executing the command for creating a new product, a dialog will ask to select two products coming from
two different architectures which will be then moved under the new product created. (Here let’s say user have
selected P2 and P’2)

?'C@ Architecture_Suspension 1
@ Architecture_Steering_Columnl

B Pl
o

B F..

f— B P'1
T— P,
@Fixed Chassis (Productz. 1)
P2
*=- ., P'2
Applications

Fixed Chassis is a new product created.
Here P2 and P2’ are two products coming from two different architecture

Kinematics Merging Tools — User Guide — v5.8
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3. Select Product (Lets say Fixed Chassis) to fix the mechanism:-
e Mechanism created need to be fixed with reference to some product. Command allows you to
choose the product with which user want to fix the mechanism.

4. Name the newly created mechanism.
e Adialog will get pop-up to allow user to name the newly created mechanism.

5. Command ends with creating a Mechanism, reproducing the Joints and Commands from two architectures
at Root Level

3.1.2 Scenario 2- Do Not Create a Common Product

1. Having Root Product with two architectures under it and all sub-products under each of architecture pasted
at Root Level.

’“%}_j | Lot F*r-:::-:jl_ju:::

@ Architecture_Suspensionl
‘l“?;j Architecture_Steering_Columnl
f—@ P1
F0y) P2
ulll-n P3
1 S

alu-@ P'1
f' p'z
t P'..

Applications

2. Executing the command for not creating a new product, mechanism which will be the result of the merge of
the two mechanisms from two architectures will get created.

3. Select Product to fix the mechanism.
4. Name the newly created mechanism.

5. Command ends with Creating a Mechanism, Reproducing the Joints and Commands from two architectures
at Root Level.

3.2 Pre-requisite

For successful working of this command:

e Two Architectures (Products) under a Root product having their mechanisms defined and with

their sub-products pasted at Root Level.

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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e Each architecture must have mechanism related to it.

Command will work on the result of Merge Structure command.

3.3 User Operations

3.3.1 Scenario 1- Create a Commmon Product

1. Actual data before executing the command.

Limm. 1)

2. Click the command
o
&
3. Click “Yes” to create new product, which will contain two products coming from two different

architectures (Products).

Merge Kinematics

P | Dovouwant to creake a new product b incude subproducts
\:2 coming from kwo different acrhitectures?

‘fes Mo

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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4, Select two products which will get moved under the new product getting created.

Product selection dialog-box X

Product 1 ¢ [Chassis_Suspensionl
Product 2 : [Chassis_steering_Columni

@ ok | S canes |

Product Mame

@ Froduct O Component

Praduct Mame| Fixed Chassis|

@ ok | @ cancel |

» Limitation: In case you share an identical reference between two sub products.
In case you choose two parts which had originally been the same reference (CATPart), you have to
choose “Product” here (Do not choose “Component”).

6. You will see the following Warning Message. Click OK

Warning Message

Same cantextual links will be broken {at lzast Far document Chassis_Suspension] . CATPark).
' Some of the components wou are deleting {at least Chassis_Suspension. 1) are contexkual.
Use Change Contexk on a new instance before synchronizing the external references.,

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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7.

Click Close button and select the product to fix the mechanism.

Mechanism Fixing @

Select Product To Fix The Mechanism

Please enter the name for a newly created mechanism.

PX

Mechanism Have Been Successfully Created
Mechanism MName Mechanism1

@ ok I aCanceI]

MechanismNameDialog

Result can be seen

o

5

e i

5
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All the Joints and commands from previous mechanisms (One from each architecture) are created

under this architecture.

Kinematics Merging Tools — User Guide — v5.8
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3.3.2 Scenario 2- Do Not Create a Common Product

1. Actual data before executing the command.

2. Click the command.
o
L]

3. Click “NO”

P | Do youwant to create a new product bo include subproducts
\T,v) coming from two different acrhitectures?

e Mo |

4, Mechanism has got created which will be result of merging of two mechanisms coming from two
different architectures. Select a product to fix this mechanism.

Kinematics Merging Tools — User Guide — v5.8
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Name the mechanism.

MechanismNameDialog

Mechanism Have Been Successfully Created

IMechanism Marne Mechanism1
@ Cancel |

Result is indicated in the screenshot below

5
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SYSTEMES

All the commands and joints from the two mechanisms from two architectures are now under this

newly created mechanism.

Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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Automatic Dress-up

4.1 Purpose

It automates Dress-up (link between kinematics models and corresponding 3D detailed parts)
definition.

To find a relationship between kinematics models and 3D detailed parts, the command relies on the
naming explained at 0.

4.2 Pre-requisite

There need to exist an architecture with 3D parts and one architecture containing wireframe parts.

1. 3D Parts:-

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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3. Open 3D parts and Wireframe under so as to have one common Father Product (here it is Productl)

Check that there is NO any imported
mechanism.
If present then delete that one.

4.3 Mapping Mechanisms

Choose mapping conventions and set Products values for dress-up

There are two mapping conventions for automatic dress-up: Instance Naming Convention and Property Value
Convention.

1. Instance Naming Convention

Check for the existence of respective match with appropriate Suffix of Product Instance name (Like
here, K _WRF for wireframe and _K_W3D for 3D parts)

beton_McPherson. 1)

Kinematics Merging Tools — User Guide — v5.8
Do not reproduce, copy or use without a license from DASSAULT SYSTEMES
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2. Property Value Convention

Use command @ to define the wireframe & 3D Parts mapping group.

Edit “Prefix of Assembly” value. This value is the identifier of the merging group name.

Set Link Properties

Prefix of Assembly | Group1

' select KIN Wireframe
WireFrame

@ oK I aCancell

When “Select KIN Wireframe” is unchecked, you can select 3D parts and add them to the target list

Prefix of Assembly Kroupl

[ Select KIM Wireframe
WireFrame [

Prefix of Assembly ¥aroupl

" Select KIM Wireframe
WireFrame

@ ok | @ cancel |

Click on OK will create the link properties in the all the selected [ ETErE——"
members. KM Wireframes

30 Parts
Part Name Link Property

Close I

Kinematics Merging Tools — User Guide — v5.8
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4.4 Check Mapping group Information

Display Link Properties

KIN Wireframes

Use command to confirm the defined link properties

30 Parts

If multiple groups are defined, you can select one of the members in the panel or e T
specification tree then all the corresponding members will be highlighted in the
panel, tree and 3D view.

Close I

[#]CATIA V5 - [Product1] X

gtart EMOVIA VS WPM  SmarTeam Fle Edt  Wiew Insert  Tools  Window  Help x

AFEET 2 S w7 dd8eASHF E R :
J o

Link Properk:
GROLPL_WRF

3D Parts
Part Mame

@ES ) r0 2 KhetBAel uHesQA AT 0E8E S 2,
Command: Rigid Joint c:R\gidl =i e

Kinematics Merging Tools — User Guide — v5.8
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4.5 User Operations

5.

1.

2.

Click the command 53
Select an architecture containing wireframe parts.

Select the dress-up mapping convention

a. Property Value Convention

Input Suffix Dialog Box

@ ?Propert Yalue Convention | (_) Instance Maming Canvention
Suffix of 30 model |
Suffiz of Wwireframe [

@ oK I éCancell

b. Instance Naming Convention
Enter the appropriate suffix

Input Suffix Dialog Box

! Property Walue Convention @ Instance Maming Convention
Suffix of 30 madel | k_3d
Suffix of Wireframe | k_wirf

@ oK & Cancel l

Click on OK
Dress-up Successfully created

Dressup Created E]

Dressup Is SuccessfFully Created

Dress-up is created.

Pproduct
N Front_Axle_McPherson (Front_Axle_McPherson.1)
-ﬁ;.‘ Architecture_McPherson (Architecture_McPherson.1)
-Applications

~Dressups
- McPherson_Suspension_Mechanism_05/12/2009 14:12:49
““aMcPherson_Suspension_Mechanism ( Architecture_McPherson.1 )

If the Dress-up is not created than a message “Dress-up could not be created” is shown.

Automatic Dressup

@ Dressup could nok be created.

Kinematics Merging Tools — User Guide — v5.8
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7. If there is no Parts\Product under the Root Product and any command is clicked then following
message is shown:

CHY Message E|

@ Root Produck does not have child Products,

Set Link Properties

8. Click the command @

9. When the command is launched, the following dialog box will be shown.

Set Link Properties

Prefix of Assembly ||

[ select KIN Wireframe
WireFrame |

There are three functionalities in this command:

a. To select the 3D parts\product, deselect the option “Select KIN wireframes” from the dialog box.

- f‘ rod uctl

< Fr t Axle McPherson (Front Axle McPherson.1)
i 'Master_SkeIeton_McPherson_Archi (Master_Skeleton_McPherson.1)
,L- -4 Front_Suspension_R (Front_Suspension_R.1)
-”-’q;‘ Front_Suspension_L (Front_Suspension_L.1)

_iﬁ‘#‘Cradle_Brackets Accv (T radla Rracslate Acew )Y —__
Set Link Properties |1|E|

-‘%‘.‘ Architecture McPh

La

Prefix of Assembly [Prodt
ppl ications [ Select KIM Wireframe

WireFrame |

@ ok | @cancel|

Note:-
3D models selected are not shown in the Panel, they are highlighted only in the tree.

b. To select the Wireframe parts\product, select the option “Select KIN wireframes” from the dialog box.

Kinematics Merging Tools — User Guide — v5.8
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-
-’3‘,;.‘ Front_Axle_McPherson (Front_Axle_McFherson.1)
-’3‘,;.‘ Architecture_McPherson {Architecture_McPherson.1)
-*ﬁﬁ Master_Skeleton_McPherson_Archi (Master Skeleton_McPherson_Archi.1)
-*‘Chassis K_WRF (Chassis K WRF.1)
-ﬂ;ﬁ Lower_Control_Arm_RT_K_WRF (Lower Lontrol _Arm_RT_K_WRF.1)
";‘qﬁ Lower_Control_Arm_LT K WRF (Lower Control _Arm_LT K_WRF.1)
- Cnuckle | Set Link Properties [ WRF_Strut_Assy.1)
WRF_Strut_Assy.1)
IRF.1)
RF.1)

-*‘ﬂ.‘ Front_Suspension_R {Front_Suspension_R.1)
-’%‘ Front_Suspension_L (Front_Suspension_L.1)
-%‘ Cradle_Brackets_Assy (Cradle_Brackets Assy.2)
-%‘ Architecture_ McPherson (Architecture_McPherson.1)
-*};ﬁ Master_Skeleton_McPherson_Archi (Mg;Eer Skeleton_McPherson_Archi.1)
-%‘!Chassm K_WRF (Chassis_K WRF k___]
-’%ﬁ Lower_Control_Arm_RT _K_ WRF (Lower_Control_Arm_RT_K_WRF.1)

T )

-*‘fﬁ Lower_Control_Arm_LT_K_WRF {(Lower_ Control_Arm_LT K WRF.1)
-<MKnuckle RT_K_WRF Strutr.?sfs;.(Kn;::-kle RT_K_WRF_Strut_Assy.1)
-%ﬁ Knuckle LT K _WRF | Strut _Assy (I(nuckle LT_K_WRF _Strut Assy.1)
-’ﬁ;ﬁ Front Wheel RT_K WRF {Front_ Wheel RT K_WRF.1)

-*‘qﬁ Front Wheel LT K WRF (Front ' Wheel LT K WRF.1)

d. select a different wireframe

Link Property

part/product at a time gives a the following message:

- | ) Do you want ko replace the pre-selected Wireframe Part.

e. If the wireframe model is already linked with some other 3D model then it will show a message shown
below

Click on Yes, the selected 3D list will be removed.
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Display Link Properties

15. To check how the properties are linked, click on this command

a. |If there are no properties Linked in any 3D and Wireframe product then the following popup
message is shown

CH9 Message

@ Root product does not hawe any Link Property to display,

b. If the Properties are linked then all the Link properties will be shown in the Panel

Display Link Properties

KIM Wireframes

Part Name | Lk property |
Frant_twheel RT_K_WRF.1 PRODI_WRF

Front_‘wheel LT K_WRF.1  PRODZ_WRF

Upper_Strut_RT_K_WRF.1  PROD4_WRF

3D Parts

Part Mame Link Property
Front_wheel_RT_K_W3D_Tire.l  PRODL_W3D
Front_wheel_RT_K_W3D_Rim.1  PROD1_W3D

Front_Brake_assy _R.1 PRODZ _W3D
Control_Arm_sssy_R.1 PRODZ _W3D
Front_Shock_Absorber_fssy_R.1  PRODZ_W3D
Front_wheel_assy_L.1 PRODS_W3D
Front_Brake_fssy_L.1 PROD3_W3D
Control_Arm_Assy_L.1 PROD3_W3D
Front_Suspension_L. 1 PROD3_W3D

Now select any Parts\Product in the panel it will highlight all the Parts\Products having same Link
properties in the tree as well as in the panel and vice versa.

-“y W Front_Brake_Assy_| R(Front Brake Assy R.1)

’L ‘?" Contral_Arm_Assy | R(Control Arm Assy R.1)
-‘”‘ Front_Shock_Absorber ,ﬂl\;‘:s.y.R (Front Shock Absorber Assy R.1)
-‘”‘ Knuckle_Assy | R(Knuckle Assy R 1) Display Link Properties

-’5‘ Front_Suspension_| L(Front Suspensmn L.1)

'L ”‘ Cradle_Brackets Assy (Cradle | Brackets Assy 2)

-’jﬁ‘ Architecture_McPherson (Architecture | McPherson 1)
-”ﬁ Master_Skeleton_McPherson_Archi (Master_Skeleton_
"’dﬁ Chassis_K_WRF (Chassis_ K_WRF.1)

-%ﬁ Lower_Control_Arm_RT_K_WRF (Lower_Control_Arm_ g P:;:Name T
":’fﬁ Lower_Control_Arm_LT_K_WRF (Lower_Control_Arm_

-%ﬁ Knuckle_RT _K_WRF _Strut_Assy (Knuckle RT_K_WRF_
-%ﬁ Knuckle LT K WRF Strut Assy (Knuckle LT K_WRF_

Front_‘Wheel_RT_K_W3D_Tire.1  PROD1_W3D
PRODL_W3D

Front_Wheel_gssy 1.1 PROD3_W3D

Front_Brake _sssy_L.1 PROD3I_W3D
-’%ﬂ Front_Wheel RT_K_WRF (Front_Wheel_RT_K_WRF.1) JISi{-aiis ip s

--M Front_Wheel LT _K_WRF (Front Wheel LT K_WRF.1
,L_:; ront_ Wheel LT K . {Front_Wheel_| __ )} o
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4.6 Help About-Kinematics Merging Tools

1. Click on the help tab in the Menu bar

n Start  SmarTeam FEle Edit  Wiew  Inserk  Tools  Analvee  Window

2.Click on about Kinematics Merging Tools BPA

[*] CATIA V5 - [Product1]

B start

D rod uctl
E Caontents, Index and Search

Applications [42 what's This? Shift+F1

n User Galaxy

About CATIA WE

Tools  indow

Edit  Wigw

SmarTeam  File Inserk

CATIA VS Help F1

CATIA User Campanion

About K ; Merging Tools BPA&

3. Help about window for Kinematics Merging Tools

About Kinematics Merging Tools BPA @

BPA Information
BPA Title:Kinematics Merging Tools

Product:CH9
Delivery 8 for VSR205P4

E——
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