
ADAM*V2013*Z*BFS*Z*SM-ADM701-NT

Complete Multibody Dynamics 
Analysis with Adams

ADM701 Course Notes

March 2013



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 2

Legal Information

MSC.Software Corporation reserves the right to make changes in specifications and other information contained in this 
document without prior notice.  The concepts, methods, and examples presented in this text are for illustrative and 
educational purposes only, and are not intended to be exhaustive or to apply to any particular engineering problem or 
design. MSC.Software Corporation assumes no liability or responsibility to any person or company for direct or indirect 
damages resulting from the use of any information contained herein.  

Copyright © 2013 MSC.Software Corporation.  All Rights Reserved.  This notice shall be marked on any reproduction of 
this documentation, in whole or in part. Any reproduction or distribution of this document, in whole or in part, without the 
prior written consent of MSC.Software Corporation is prohibited.  

The MSC.Software corporate logo, Adams, Dytran, Easy5, Fatigue, Laminate Modeler, Marc, Mentat, MD Nastran, Patran, 
MSC, MSC Nastran, Mvision, Patran, SimDesigner, SimEnterprise, SimManager, SimXpert and Sofy are trademarks or 
registered trademarks of the MSC.Software Corporation in the United States and/or other countries.  NASTRAN is a 
registered trademark of NASA.  All other trademarks belong to their respective owners.



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 3

CONTENTS
Section Page

1 INTRODUCTION 

What is in This Section 1-2

Course Objectives 1-4

What is Motion Simulation 1-5

What is Adams? 1-6

Adams Applications 1-7

Why build an Adams model 1-8

SimCompanion 1-9

Organization of Workshops 1-13

Getting Help 1-14

2 Virtual Prototyping Process

Virtual Prototyping Process 2-2

3 Adams/View Interface Overview

What is in This Section 3-2

Model Hierarchy 3-3

Renaming Objects 3-4

Adams View Interface 3-6

Simple Simulations 3-7

Saving Your Work 3-8

Adams/View Graphics on Windows 3-11



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 4

CONTENTS
Section Page

4 Adams/PostProcessor Interface overview

What is in This Section 4-2

Adams View Window 4-4

Recording Animation 4-7

Printing Plot to File 4-8

Exporting Numerical Data 4-9

Plot Configuration File 4-10

Creating Plot Configuration File 4-11

Creating Plots Using a Plot Configuration 4-12

5 Parts and Coordinate Systems

What is in This Section 5-2

Coordinate System 5-3

Part Coordinate System 5-5

Coordinate System Marker 5-6

Differences Between Parts and Geometry 5-8

Parts, Geometry, and Markers 5-11

Types of Parts in Adams/View 5-13

Part Mass and Inertia 5-14

Measures 5-16

6 Initial Conditions and Point Trace

What is in This Section 6-2



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 5

CONTENTS
Section Page

Partial Initial Conditions 6-3

Initial Velocities 6-4

Point Trace 6-5

7 Constraints

What is in This Section 7-2

Constraints 7-3

Constraints Example 7-4

Use of Markers in Constraints 7-5

Degrees of Freedom (DOF) 7-7

Joint Initial Conditions 7-9

Merging Geometry 7-10

Angle Measures 7-12

8 Rotation and Friction

What is in This Section 8-2

Euler Angles 8-3

Precise Positioning: Rotate 8-5

Modeling Friction 8-6

Measure in LCS 8-10

9 Geometry and Precise Positioning

What is in This Section 9-2

Building Geometry 9-3



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 6

CONTENTS
Section Page

Construction Geometry Properties 9-5

Solid Geometry 9-7

Precise Positioning: Move 9-9

10 Joint Motion and Functions

What is in This Section 10-2

Applying Motion 10-3

Joint Motion 10-4

Functions in Adams 10-5

11 Joint Primitives

What is in This Section 11-2

Types of Joint Primitives 11-3

Perpendicular Joint Primitive 11-5

12 Point Motions and System-Level Design

What is in This Section 12-2

Applying Point Motions 12-3

System-Level Design 12-5

Command Language Introduction 12-7

13 Measurements, Displacement Functions, and CAD Geometry

What is in This Section 13-2

Taking Measurements 13-3

Displacement Functions 13-5



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 7

CONTENTS
Section Page

Importing CAD-Based Geometry 13-7

14 Add-On Constraints, Couplers, and Assembling Models

What is in This Section 14-2

Add-on Constraints 14-3

Couplers 14-5

Assembling Subsystem Models 14-7

15 Simulations

What is in This Section 15-2

Assemble Simulation 15-3

Simuation Hierarchy 15-5

Types of Simulations 15-6

Forces in Adams 15-10

Spring Dampers in Adams 15-11

16 Forces and Splines

What is in This Section 16-2

Single-Component Forces: Action-Reaction 16-3

Spline Functions 16-5

AKISPL Function 16-7

17 Bushings

What is in This Section 17-2

Bushings 17-3



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 8

CONTENTS
Section Page

Static Equilibrum 17-6

18 Impact and Velocity Functions

What is in This Section 18-2

Impact Functions 18-3

Velocity Functions 18-7

19 Step Functions and Simulation Scripts

What is in This Section 19-2

STEP Function 19-3

Scripted Simulations 19-6

Adam/Solver Commands 19-8

20 Adams/Solver

What is in This Section 20-2

Adams/Solver Overview 20-3

Files in Adams/Solver 20-4

Example of Adams/Solver Dataset (.adm) File 20-5

Stand-Alone Adams/Solver 20-6

Solver Compatibility 20-7

Example: 2D Pendulum 20-8

Formulation of the Equations of Motion 20-11

Phases of Solution 20-12

Debug/Eprint (Dynamics) 20-19



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 9

CONTENTS
Section Page

21 Sensors and Design Variables

What is in This Section 21-2

Sensors 21-3

Design Variables 21-5

22 Splines and Constraints

What is in This Section 22-2

Splines and Traces 22-3

Curve Constraints 22-4

Automated Contact Forces 22-6

Flexible Parts – Adams/Flex 22-9

Flexible Parts – ViewFlex  22-11

23 Multi-Components Forces and Design Studies

What is in This Section 23-2

Multi-Component Forces 23-3

Design Studies 23-7

24 Recommended Practices

What is in This Section 24-2

General Approach to Modeling 24-3

Modeling Practices: Parts 24-4

Modeling Practices: Constraints 24-6

Modeling Practices: Compliant Connections 24-8

Modeling Practices: Run-Time Functions 24-9

Debugging Tips 24-13



ADM701, Section 0, March 2013
Copyright© 2013 MSC.Software Corporation S0 - 10

CONTENTS

Appendix

A Tables

B Tools and Menus


