
 Chapter 1 Introduction and Overview   p. 1  

 1.1 Why Simulate Mechanisms?   p. 1  

 1.2 Kinematic Simulations   p. 2  

 1.3 Dynamic Simulation of Mechanisms   p. 3  

 1.4 Summary   p. 4  

 Chapter 2 Vector Loop and Vector Chain Equations   p. 5  

 2.1 Introduction   p. 5  

 2.2 The Planar Vector   p. 5  

 2.3 Single Loop Equations   p. 6  

 2.4 Derivatives of Vectors   p. 8  

   Example 2-1   p. 10  

 2.5 Other Common Mechanisms   p. 11  

 2.6 Vector Chains   p. 11  

 2.6.1 Two-Link Planar Robot   p. 13  

 2.6.2 Vector Chains to Describe Motion of an Arbitrary Point   p. 14  

 2.7 Summary   p. 16  

   Chapter 2 Problems   p. 16  

 Chapter 3 Solutions of the Position Problem   p. 18  

 3.1 Overview   p. 18  

 3.2 Numerical Solutions of Nonlinear Algebraic Equations   p. 18  

 3.3 The Position Problem of a Four-Bar Linkage   p. 20  

 3.4 Matlab Solution of the Position Problem of a Four-Bar Linkage   p. 21  

 3.5 Position Solutions and Initial Guesses   p. 23  

   Example 3-1   p. 24  

 3.6 Summary   p. 27  

   Chapter 3 Problems   p. 27  

 Chapter 4 Kinematic Simulations Using Simulink   p. 28  

 4.1 What Is a Kinematic Simulation?   p. 28  

 4.2 Velocity Solution via Kinematic Simulation   p. 28  

 4.2.1 Vector Loop Equations for the Slider Crank   p. 28  

 4.2.2 Simulink Simulation of the Slider-Crank Kinematics   p. 30  

 4.2.3 Establishing Initial Conditions   p. 33  

 4.2.4 Simulation Results   p. 35  

 4.3 Acceleration Solution via Kinematic Simulation   p. 38  

 4.3.1 Including Acceleration in the Simulation   p. 38  

 4.3.2 Running the Slider-Crank Simulation   p. 40  

   Example 4-1   p. 40  

   Example 4-2   p. 41  

 4.4 The Consistency Check   p. 44  

 4.5 Kinematic Simulation of a Four-Bar Mechanism   p. 46  

   Example 4-3   p. 48  

 4.6 Summary   p. 51  

   Chapter 4 Problems   p. 51  

 Chapter 5 Introducing Dynamics   p. 53  

 5.1 Overview   p. 53  

 5.2 Step 1: Simulating the Slider on Inclined Plane   p. 53  



 5.3 Step 2: Adding the Pendulum   p. 56  

 5.4 Step 3: Assembling the Matrix Equation   p. 58  

 5.5 Step 4: Creating a Dynamic Simulation   p. 58  

 5.6 Step 5: Setting Initial Conditions and Running Simulation   p. 60  

 5.7 Summary   p. 61  

   Chapter 5 Problems   p. 62  

 Chapter 6 The Simultaneous Constraint Method   p. 65  

 6.1 Introduction   p. 65  

 6.2 Description of the Approach   p. 65  

 6.2.1 Force Equation   p. 66  

 6.2.2 Vector Loop Equations   p. 67  

 6.2.3 Vector Equations for COM Accelerations   p. 67  

 6.2.4 Implementation of the Dynamic Simulation   p. 68  

 6.3 Application of Simultaneous Constraint Method for the Slider Crank   p. 69  

 6.3.1 The Force Equations   p. 69  

 6.3.2 The Vector Loop Equations   p. 71  

 6.3.3 Center-of-Mass Accelerations   p. 71  

 6.3.4 Assembling the System of Equations   p. 72  

 6.4 Dynamic Simulation of the Slider Crank   p. 73  

 6.5 Simulation Studies of the Slider Crank   p. 76  

 6.6 Summary   p. 80  

   Chapter 6 Problems   p. 80  

 Chapter 7 Two-Link Planar Robot   p. 82  

 7.1 Overview   p. 82  

 7.2 Vector Equations   p. 82  

 7.3 Dynamic Equations   p. 83  

 7.4 The Simultaneous Constraint Matrix   p. 85  

 7.5 Dynamic Simulation   p. 86  

 7.6 Robot Coordinate Control   p. 90  

 7.7 Summary   p. 90  

   Chapter 7 Problems   p. 90  

 Chapter 8 Simulating Mechanisms That Change   p. 91  

 8.1 The Geneva Mechanism   p. 91  

 8.2 Summary   p. 97  

 Chapter 9 The Trebuchet   p. 98  

 9.1 Introduction   p. 98  

 9.2 The Vector Loop   p. 100  

 9.3 The Equations of Motion   p. 101  

 9.4 The Matrix Equation   p. 102  

 9.5 The Dynamic Simulation   p. 103  

 9.6 Simulation Results   p. 106  

 9.7 Summary   p. 106  

   Chapter 9 Problems   p. 108  

 Appendix Simulink Tutorial   p. 109  

 A.1 Starting Simulink   p. 109  

 A.2 Building a Simple Model   p. 110  



 A.3 Running the Simulation   p. 113  

 A.4 Simulation Run-Time Parameters   p. 113  

 A.5 Initial Conditions   p. 115  

 A.6 Multiplexing Signals   p. 117  

 A.7 Simulink and Matlab: Returning Data to the Workspace   p. 119  

 A.8 Using the Matlab plot command   p. 121  

 A.9 Using Matlab Functions in Simulink   p. 123  

 A.9.1 An Aside: Matlab Functions   p. 123  

 A.9.2 Calling Functions from Simulink   p. 126  

 A.9.3 Using Multiple Inputs and Outputs   p. 128  

 A.10 Concluding Remarks   p. 133  

   Index   p. 135  

 


