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Moment

As a familiar example of the concept of moment, consider the pipe wrench of Fig. a. One
effect of the force applied perpendicular to the handle of the wrench is the tendency to rotate
the pipe about its vertical axis. The magnitude of this tendency depends on both the
magnitude F of the force and the effective length d of the wrench handle. Figure b shows a
two-dimensional body acted on by a force F in its plane. The magnitude of the moment or
tendency of the force to rotate the body about the axis O-O perpendicular to the plane of the
body is proportional both to the magnitude of the force and to the moment arm d, which is

the perpendicular distance from the axis to the line of act ion of the force

M = Fd

(a)

Al-Mustagbal University College 1 http://www.mustagbal-college.edu.ig/



Class: 1%
Subject: Mechanical Engineering
Lecturer: Mays khalid mohammad
E-mail: mays.khalid@mustagbal-college.edu.iq

Problem1

Calculate the magnitude of the moment about the base point 0 of the 600-N

600 N
Solution 1
2m
_‘*
_40\
i 600 N
40°/ d

0O

d=4cos40+2sin40=4.35m
M = Fd the moment is clockwise and has the magnitude

Mo = 600(4.35) = 2610 N- m
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Solution 2

.\

i F, = 600 sin 40°

0]

Replace the force by its rectangular components at A
F1 =600 cos 40 =460 N
F» =600 sin 40 = 386 N

Mo = 460(4) + 386(2) = 2610 N-m
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Problem 2

The 4-kN force F is applied at point A. Compute the moment of F about point 0, expressing
it both as a scalar and as a vector quantity. Determine the coordinates of the points on the x
— and y-axes a bout which the moment of F is zero.

A (1.2, 1.5)

Solution

Y,M 4 kN_» A (1.2 1.5)
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G M= 4[%(1.5)'—%(1.2)]: R.68 kN-m
As a vecter, M, =268k kN-m
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Problem 3

The throttle-control sector pivots freely at O. If an internal torsional spring exerts a return
moment M = 2 N - m on the sector when in the position shown, for design purposes
determine the necessary throttle-cable tension T so that the net moment about O is zero.

Note that when T is zero, the sector rests against the idle -control adjustment screw at R.

Solution

GZM, = E.-r‘l'(fiﬂsa)'-‘ 5
T = 40 N
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