Lecture No. 44 &45

Subject:  Moment of Inertia 

Objectives of Lecture:

· To develop a method for determining the moment of inertia for an area
· To explain the Parallel-Axis Theorem
· To show how to determine the moment of   

inertia for composite areas

Definition of Moments of Inertia for Areas

i) First moment of area for centroid

Centroid for an area is determined by    considering the integral of the first moment of area about an axis, e.g. ∫ x dA.

ii) Second moment of area for moment of 

inertia
Moment of inertia for an area is determined by taking integral of the second moment of area about an axis, e.g. ∫ x2dA.

Moments of Inertia for Areas

Considering an area A, as shown in Fig. 1, the moment of inertia about x-axis (Ix), y-axis (Iy), and the polar moment of inertia for the entire area (Jo) may be determined using the following expressions:

Fig.1

Ix = ∫A y2dA

Iy = ∫A x2dA

Jo = ∫A r2dA = Ix + Iy

Parallel-Axis Theorem for an Area

For an area, as shown in Fig.2, the parallel-axis theorem may be stated as:

“The moment of inertia of an area about an axis is equal to the moment of inertia of the area about a parallel axis passing through the area’s centroid plus the product of the area and the square of the perpendicular distance between the axes.”

Therefore,

The parallel-axis theorem is useful for determination of the moment of inertia for composite bodies.

Moments of Inertia for Composite Areas 
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