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ME242 – MECHANICAL ENGINEERING SYSTEMS

LECTURE 30:

• Systems with Mechanical Constraints 4.2
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MECHANICAL CONSTRAINTS

Kinematic Constraints: Govern details on how 
efforts and flows are related

Two Approaches:
1. Write Displacement constraints and then take 

derivative to get velocity constraints
2. Write velocity constraint directly

Either approach can be used
Use the one that is more natural
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MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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1.  Identify critical velocities.
---body mass centers
---connection points between bodies

2. Label critical velocities on physical model
3. Place each at its own 1 junction
4. Find constraint relationships between them
5. Place on bond diagram
6. Add in I, C, R and S as needed

APPROACH TO MODELING
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MECHANICAL CONSTRAINTS

Example: Pulley System
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MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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alternative
      to

MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS
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write down the "3" constraints
use  and  as the independent variablesA Bx x& &

use  and  and  as the dependent variablesC Dx x φ&& &

Example: Floating Lever

MECHANICAL CONSTRAINTS
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          next
convert constraints
 into bond graph

MECHANICAL CONSTRAINTS
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MECHANICAL CONSTRAINTS


