Lecture No. 15

Subject:  Moment of a Couple
 
Objectives of Lecture:

· To explain couple and moment of a couple  
· To explain equivalent couples and resultant couple 

15.1 Moment of a Couple 

i) Definition:

Fig. 15.1

A couple is defined as:

Two parallel forces that have opposite directions, and are separated by a perpendicular distance, d, as shown in Fig. 15.1.

ii) Effect of a couple:


FR = F – F = 0

But a couple can generate a moment, called moment of couple or couple moment, in a specified direction.

iii) Moment of a couple or 

     couple moment, M:

Couple moment is the product of one of its forces and the perpendicular distance between the forces.

A couple moment is a free vector and therefore may be transferred from one point to other point on a body keeping its direction and sense same.

a) Scalar approach:

M = F d

F = magnitude of one of the 

forces of the couple

                         d = perpendicular distance 

                               between the forces of the  

     couple

b) Vector approach:

Fig. 15.2

M = (rOB  - rOA) × F

Or

M = rAB × F

iii) Direction and sense of the 

     couple moment, M:

Fig. 15.3

Thumb→ Direction

Direction of curling of fingers→ Sense

Note: In all cases, M acts 

perpendicular to the plane containing the couple forces

15.2 Equivalent  Couples

Two couples are said to equivalent, when

M1 = M2, i.e., F1 d1 = F2 d2

15.3
Resultant   Couple Moment (MR)

Fig. 15.4

MR = Σ r × F, or MR = Σ F d

Numerical Examples

· Try the solved examples from Book
(Examples 4 –10 to 4 –13, page 150 to 153)

· Unsolved Examples

4-69

Determine the magnitude and sense of the couple moment (Fig. 4-69). 
Fig. 4-69

4-71

Determine the magnitude and sense of the couple moment. Each force has a magnitude of F = 8 KN (Fig. 4-71). 

Fig. 4-71

4-73

A twist of 4 N-m is applied to the handle of the screwdriver, as shown in Fig. 4-73. Resolve this couple moment into a pair of couple forces F on the handle and P exerted on the blade.  

   Fig. 4-73
4-74

The main beam along the wing of an airplane is swept back at an angle of 25°, as shown in Fig. 4-74. From load calculations it is determined that the beam is subjected to couple moment Mx = 25000 – lb-ft and My = 17000 – lb-ft. Determine the equivalent couple moments created about the x’ and y’ axes.

   Fig. 4-74
4-75

If the belt, which wraps between the rollers, as shown in Fig. 4-75, is subjected to a tension of 15 KN, determine the reactive forces N of the top and bottom plates on the rollers so that the resultant couple acting on the rollers is equal to zero.

   Fig. 4-75
4-82

Two couples act on the beam, as shown in Fig. 4-82. If the resultant couple is to be zero, determine the magnitudes of P and F, and distance d between AB.  

   Fig. 4-82
4-86

Determine the couple moment. Express the result as a Cartesian vector (Fig. 4-86). 

Fig. 4-86
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