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• Introduction

• Typical examples of using ADAMS/View in Benelux

– Mechatronics: Ball Balancing Robot

– Offshore: Dredging Ship Bowsprit Dynamics

• Building Component Based ADAMS/View Robot Model

– Components → Toolkit → Model Setup → Assembly Model

• Configure Toolkit and register Objects

• Define Parametric Components

• Toolkit File Structure

• Create Model Instance using Components

– Concluding Remarks

Agenda
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• Ball Balancing Robot Model:

• Multibody Simulation Test

• Testing of Control Algorithms

• Analyze behaviour with Local Cameras

• Predict effect of modifications:

• Omniwheels contact to Ball

• Additional Casters to maintain

stability at extreme angles

Mechatronics: Ball Balancing Robot Simulations

(icw Alten Mechatronics)
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Offshore: Deployment of a Dredging Bowsprit

(icw: Boskalis N.V.)
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Simulation Approach: Independent Model 

Components
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Main Frame Component Parameters
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Bowsprit ADAMS/View Model Assembly
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Results of Modal Dynamics Analysis
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Which functionally independent components ?

• Setting up a Components Toolkit Framework

• GUI Dialog & Input Parameters for each Component

• → Testing Component GUI

• Functional Works: Creating Component Topology and Data

• → Testing Component Functionality

• Manually re-assemble the Components to create a Robot

• Testing Component Interactions

• → Testing Model Dynamics

• Extracting the Model to a Model Assembly

• Testing the Assembly

• (Improving Assembly by adding Parameters)

Building Component Toolkits to make Models
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Robot Arm Model: System overview
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Toolkit ROB:   Robot Objects and Building Blocks

• Base Component:

• Connected to environment on a Carrier Body

• At location of a Reference Marker

• Different versions are available: Generic, Basic, …

• Arm Component:

• Connected to environment on a Carrier Body  (Base, Arm, …)

• At location of a Reference Marker

• Different versions available: Generic, Single, Double, …

• Gripper Component:

• Etc etc etc…

• Load Component:

• Located at Reference Marker

• Can be in contact with robot components

Proposed Robot Model Toolkit Components
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Create the Toolkit ROB,  define the Icon and

start creating Components

Step 1: Configure & Register Toolkit Objects
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Shortcuts to Create Component Parameters and Sub-Types (use ‘?’ and ‘#’)
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Shortcuts applied

in Comp. creation

Configure & Register Toolkit Objects



Toolkit ROB Configuration Ready !!
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Different Options available:

1. Manual ADAMS/View editing of Component objects plus Parameters

• + Standard Aview work (for experienced users)

• - Correct parametrisation requires some caution and experience

2. Modest parametric object creation followed by encapsulation in Component

• + Quick action and results, also allows to encapsulate existing models

• - May result in messy component structure (automated parametrics??)

3. Using scripting in component and data creation macro files

• - Requires a programming spirit of the user

• + Designated approach for complex component topology

4. Using the TKC Component Builder

• + Direct and interactive parametrization of Blocks of Objects

• - May seem a bit overwhelming at first (many dialog actions)
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Step 2: Define Parametric Component Topology



• Component Builder adds blocks of objects  to components

• Blocks can be as simple as a marker or as complex as a component

• Generic components are completely defined by the component builder

• Both block parameters and topology are stored in component data array

• + Generic components are generated on-the-fly

• - Requires some caution when combining with ‘specific’ topology.

• Blocks must be converted to specific component objects (merge all) before

component storage to their Toolkit definition macros

• Blocks can be added to a specific component (i.e. for project extensions):

• i.e.: References of arbitrary range of cranes on a ship hull ...

TKC Component Builder: Generic vs. Specific
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Different approaches are available and possible.

1. Submodels:  .Model_1.Model_2.Model_3

• Is used in Template based ADAMS products

• Can be used in Aview as well, but is still relatively recent

2. User Defined Entities (UDEs)

• also apply the ‘dot’ hierarchy approach

• How to distuingish from .Model_1.Part_1.Marker_1 ….

3. Groups in groups in groups….

4. Apply naming convention to ‘tag’ a hierarchy

• TKC uses a double underscore to tag objects inside a component

• Can be used to nest to a variable level of depth

• Extreme example:  .Model_1.Robot__Base__Bearing__Outer_Race

Defining object hierarchy in ADAMS Models
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Encapsulation in Component

Start Situation
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Encapsulation in Component

Finished
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Component Builder:

Creating a Motion Driven Base Component
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Storing Component Topology and Parameters in 

Toolkit Files
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ROB Toolkit File Structure
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Robot Components Overview
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• Component definitions are now stored in Toolkit macro files (or generic)

• We can now use component  dialogs to create a full robot 

• Next, the robot model can be exported to an assembly file

• This assembly can be used as central repository of the robot model

• Multiple assembly files can be created and maintained

Step 3: Creation of Components Based Robot
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Export to Assembly

Import from Assembly



• Assembly header with arbitrary number of arguments for user input of:

• Data Files,

• Component types (i.e. Rigid vs. Flex)

• Data Objects Creation from Data Library Files

• Model Backbone

• i.e. factory floor, range of markers or testrig Component

• Model Components

• Final Adjustments,

• Model modifications and additions

• Simulation settings

Typical Assembly File Structure
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• Range of robot simulation models stored in assembly files

• Model data stored in data library

• Model data and components are created from assembly 

• Model assembly is separated from component updates

• Assemblies can be expanded, updated and improved by:

• Manual coding (standard Aview syntax)

• Automatic model extraction

Final Simulation Project Results
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TKC ROB Toolkit: Sample Component View
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• TKC is used in the Benelux area by majority of the ADAMS users

• Using TKC creates more commitment to the ADAMS product and

empowers them to manage more complex models and projects

• TKC is now a commercially available as an ADAMS/View add-on product

• World wide available to ADAMS/View users

• A TKC installation consists of:

• The TKC Core +  Shared Toolkits (GUM, DFM, CSM,…),

• Selected Site toolkits for a wide range of industries:

Aerospace, Offshore,  Heavy Industries, Consumer Products,

General Machinery, Oil Industry, Medical, Packaging, ……

• Your Proprietary Toolkits !!!

• How about encapsulating your current Aview models ??

• Please contact us in case you want to start using TKC in AView:

• www.sayfield.nl or chris.verheul@sayfield.nl

• And/or through your local MSC.Software agency

Final Remarks

2/19/2015

http://www.sayfield.nl/
mailto:chris.verheul@sayfield.nl

