Lecture No. 16

Subject:  Force and Couple Systems
 
Objectives of Lecture:

· To explain how a force acting at a point on a body may be replaced by an equivalent system, consisting of the force at another point on the body and a couple moment applied at any point on the body
· To explain how to determine resultants of a force and couple system 

16.1 Equivalent System 

Fat a point A = [Fat a point O and 

Couple Moment, Mat any point]



Note:

Mat any point, because the couple moment is a free vector and its effect is same at any point on the body.

Case-I: When point O is on the line of action of F acting at point A (Fig.16.1)

Fig.16.1

The above is in agreement of the “Principle of Transmissibility of a Force”

Case-II: When point O is not on the line of action of F acting at point A (Fig.16.2)

Fig. 16.2

16.2 Resultants of a Force and Couple System

FR and MRO (Fig.16.3)

Fig. 16.3

FR =F1 +F2 


     (acting at point O)

 MRO = M1 + M2 +MC  (may act at any point)

In general,

i) In vector form

    FR = ΣF

    MRO = ΣMO + ΣMC
ii) In scalar form

     FR = [ FRx + FRy]0.5
     Where

      FRx = ΣFx, FRy = ΣFy
      MRO = ΣMO + ΣMC
Examples of FR and MR

Numerical Examples

· Try the solved examples from Book
(Examples 4 –14 to 4 –15, page 164 to 165)

· Unsolved Examples

4-99

Replace the force at A by an equivalent resultant force and a couple moment at P (Fig.4-99)
Fig. 4-99

4-105

Replace the force and couple system by an equivalent force and couple moment acting at point P (Fig. 4-105). 

Fig. 4-105

4-109

Replace the force and couple moment by an equivalent resultant force and specify its coordinate point of application (0, y) on the y-axis (Fig.4-109)

   Fig. 4-109
4-113

Replace the two forces by an equivalent resultant force and couple moment at point O. Set F = 15-lb (Fig. 4-113). 

Fig. 4-113
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