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Determine the magnitude and coordinate direction angles of the

couple moment. The pipe line assembly lies in the X-y plane.

Assume F = 80 N.
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|>Clicker question:

4) What is the couple moment acting on the pipe?

A. +150j Ib-in

B. +130j Ib*in

C. +75j Ib-in =
D. —75j Ib-in

E. —130jlbin
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Equipollent (or equivalent) force systems

A force system is a collection of forces and couples applied
to a body.

Two force systems are said to be equipollent (or equivalent)
if they have the same resultant force AND the same
resultant moment with respect to any point P.

Reducing a force system to a single resultant force Fg and a
single resultant couple moment (MR)O:
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Moving a force on its line of action

Moving a force from A to B, when both points are on the vector’s line of action, does
not change the external effect.

Hence, a force vector is called a sliding vector.

However, the internal effect of the force on the body does depend on where the
force is applied.
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Moving a force off of its line of action
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Moving a force off of its line of action

Force system | Force system Il

The two force systems are equipollent since the resultant force is the same in both systems,

and the resultant moment with respect to any point P is the same in both systems.

So moving a force off its line of action means you have to “add” a new couple. Since this new

couple moment is a free vector, it can be applied at any point on the body.
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Problem

couple moment at p

Replace the force and couple system by an equipollent force and

/\/\awe v\\’g a\vov\AV @

N
/V\(QB:,,Q < P ”(‘7’\‘»‘3 B*(Z’@\*Z\%/)\B\\Nm
= 2723 WNew
Maw = Cau Fy = (32-48)¢ (27 - 203 §) k-

= 12 gc‘z/\\( \(N “

Ch. 4 Page 10



F(\V\ A Shm O'Q 0&\\ W\QV"\&VC\YS & COV\‘)\W

ZN= (8 ) - (223w 1) 4 (7'3"\1'\<N‘W"A\‘S
= =104 T W

Q@gg&\-kowxlf Force:
Eé < l:»\: <0.7;O<€/"\* 207/S> \C(\J



