
Chapter 17PRIVATE 


Inertia Forces in Machines
Inertia force (or Dynamic force)


-- forces due to acceleration.

In an object, if the acceleration at point B is known, the acceleration at C can be found by the following expression.



[image: image1.wmf]a

w

 

r

 

=

 

A

   

  ,

 

r

 

=

 

A

     

where

 

 

 

A

 

+

 

A

 

+

 

A

 

=

 

A

 

 

 

A

 

+

 

A

 

=

 

A

t

C/B

2

n

C/B

t

C/B

n

C/B

B

C

C/B

B

C


1


1
Motions of an Object: (plane motion)


(1)
translation (caused by linear force;


(2)
rotation (caused by torque).
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Inertia force -- the reversed resultant force.

Inertia torque -- the reversed resultant torque.

D'Alembert's Principle

--
add the inertia force and inertia torque to a body which is acted upon by a resultant force and a resultant torque, the body is brought to equilibrium.

----------------------------------------------------------------------

Steps for Inertia Force Analysis: (Refer to Fig. 17.4)


1.
Draw free-body diagram;


2.
Start from the input element, find the acceleration, resultant force, and inertia force for the input element;


3.
Use the velocity polygon and acceleration polygon to find the unknown acceleration and the acceleration at the center of mass;


4.
Find the inertia forces (f's) and force arms (h's);


5.
Apply the same procedure in static force analysis to find the reactions and resistant torque;

6. Find the shacking force.

Refer to Fig. 17-4, 17-5, 17-6, 17-7
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