Statics - TAM 211

Lecture 10
October 10, 2018




Announcements

[ Upcoming deadlines:
* Friday (10/12)

® Written Assignment 3
* Tuesday (10/16)

® Prairie Learn HW4
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Chapter 4: Force System Resultants




Goals and Objectives

¢/ Discuss the concept of the moment of a force and show how to

calculate it in two and three dimensions

*/How to find the moment about a specified axis

*/Define the moment of a couple

. Finding equivalence force and moment systems

* Reduction of distributed loading




Recap from lecture 9:
* Moment of a force couple (F and —F)
. m =7 X F, ‘FO| = Fd (whered~=~ 1L dist btw F and —?)

® Couple moment is a free vector, i.e. it is independent of the

choice of location of O!

o Equivalent couples
*M,=F;d, =F,d,
® For example, My = 10 NmitF, =5N,d; =2m,orF,=2.5N,d, =4m

e Resultant couple moment
¢ m = ZMl



Moment of a force

M is a free vector.
It can be placed
anywhere on the
body, and still
create a tendency
for a rotation



Moment of a force couple and equivalent couples

The same M can be created with different
pairings of force magnitude and distance between
the forces




Recap from lecture 9:

* Moment of a force couple (F and —F)
. WO =7 X F, ‘FO‘ = Fd (whered = L dist btw F and —F)
® Couple moment is a free vector, i.ec. it is independent of the choice of
location of O!

* Rotate your i>clicker/phone: apply equal & opposite (not co-linear) forces
by each index finger, with same small force magnitude & gap between
fingers, change locations along i>clicker/phone. Does it have the same
rotation?

* Equivalent couples
® Rotate your i>clicker/phone: increase (or decrease) force magnitude and

increase (or decrease) gap to get the same rotation. M o=Fd
® For example, My = 10 Nmif F, =5N,d, =2m, orF,=2.5N,d, =4 m

e Resultant ﬂ)uple moment
o m = ZMl
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Two couples act on the beam with the

—2Mt=z 3 1t=—  geometry shown and d = 4 ft. Find the

50 Ib resultant couple .
__,nl ~ Noawt MQ = ZM\,
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