4.7-4.9 Force Couple Systems

Let us look at the following
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We want for one reason or another, to have 
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 act at point 0.  How do we do this?

We can move 
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 along its line of action, but we cannot just move it to 0 because if we do so we will modify the action of 
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 on the body.

Let do the following
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We haven't changed anything
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Moment of a couple!
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Thus any force 
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acting on a rigid body may be moved to an arbitrary point 0, provided that a couple of moment equal to the moment of 
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about 0 is added.

Since 
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 is a free vector it may be applied anywhere.  For convenience the couple vector is 

usually attached at 0.

This is known as a force-couple system.

The opposite can also be done. Any force-couple system  may be replaced by a single equivalent force.  How is this done?  

This is done by moving the force 
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 in the plane perpendicular to 
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 until its moment about 0 becomes equal to the moment of the couple to be eliminated.

1). Given
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Find:  replace the couple and force by an equivalent, single force applied to the lever.  Determine the distance from 0 to the point of application of this force.
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84 = 400(OC cos 
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OC = 420 mm
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