Statics - TAM 211
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Announcements

 Quiz 6 and Written Assignment 6 scheduling conflict

) Watch Piazza for scheduling announcements

dUpcoming deadlines:

© Monday (4/16)
L Mastering Engineering Tutorial 14

® Tuesday (4/17)
e PLHW 13

® Quiz 6
® Written Assignment 6



Chapter 10: Moments of Inertia
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Goals and Objectives

Understand the term “moment” as used in this chapter

Determine and know the differences between
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Recap: Mass Moment of Inertia

* Mass moment of inertia is the mass property of a rigid body that
determines the torque T needed for a desired angular acceleration (&)
about an axis of rotation.

e A larger mass moment of inertia around a given axis requires more torque
to increase the rotation, or to stop the rotation, of a body about that axis

* Mass moment of inertia depends on the shape and density of the body and

is different around different axes of rotation.
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Recap: Mass Moment of Inertia

Torque—acceleration relation: T =]

where the mass moment of inertia is defined as

I, = Jprde)

T o= |rfdm o comshat ¢

Mass moment of inertia for a disk:
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Recap: Area moment of Inertia
(Second moment of area)

® The moment of inertia of the area A with

respect to the x-axis is given by

Lc:fAdeA

® The moment of inertia of the area A with

respect to the y-axis is given by
I, = f A x2 dA
® The moment of inertia of the area A with

respect to the origin O is given by (Polar

moment of inertia)
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Moment-curvature relation:
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Geometric Properties of Line and Area Elements me e

Centroid Location Centroid Location Area Moment of Inertia
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Recap: Parallel axis theorem

¢ Often, the moment of inertia of an area is known for an axis

passing through the(entroid}.g. ,x and y

® The moments around other axes can be computed from the known

IX’ and I)/’: y J"

I, = L. + Ad;
I, =1, + Ad;
Jo =Jc +Ald; +d;) = Jc + AF

Note: the integral over y’
gives zero when done through
the centroid axis.




Recap: Moment of inertia of composite

e If individual bodies making up a Composite body have individual areas
A and moments of inertia I computed through their centroids, then the
composite area and moment of inertia is a sum of the individual

component contributions.
e This requires the parallel axis theorem
e Remember:

e The position of the centroid of each component must be defined

—

with respect to the Sarllegljgin.

e |t is allowed to consider negative areas in these expressions.
Negative areas correspond to holes/ missing area. This 1s the one
occasion to have negative moment of inertia.



Find the moment of inertia of the shape about its centroid:
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Two channels are welded to a rolled W section as shown. Y

Determine the area moments of inertia of the combined

section with respect to the centroidal x and y axes. @
Mgg charl and Qﬁ('\' C\st)’\o\\“ov\s +o detey ming I A 6' ¢ 4 °§7j‘
L ) i P - ) J
T - I N A
. v 2 S Wik 31
L,
Y

[1 3+ A(4) | 2 csxils D¢
_ [m (337)(4 +0.572) }

C\(\arT

\;
5




English units (jnches s XX Arts =1
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English units (inches)
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Metric units (mm)
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