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38 Chapter 3 Force Systems

2/4  Mowment

In sddtion to the tendency to movw » bady & the dinsction of 124 0p-
plcalion, » foece can who Lend 1o rolale » body aboul wn wem The axs
oy Be any Boe whindh pefher intersects son s paraled 1o e line of 20
e of the farce This rotatsmad temduncy i knomm as the sorams M of
the foroe Moment = abwo referrad bo me bargwe.

As o Dosllonr example of the comoopt of oent, consifier the pape
wrarch of Fig 2% One effect of the faros applied parpendicular te
the handle of the wrench s the tendumcy to rotate the pype shoul s
vertion] axis. The mageitede of this tendency dopends so both the
magnitude ¥ of the force and the effective bagth & of the wreach
handie Common experience shows that o pull whach 1 2ot perpendic.
ular te the wreneh handie i loess offoctive thas the nghtangle pull
thows

Momeat aboat a Paint

Fugure 285 shows 2 two-dunersecnsd body scted ca by o force Fin
15 plome. The magnitade of the moment of tendency of the foeee to roe
tate the body abeut the axis O0-0 perpeadiular 1o the planm of the
body s pevparticasl both to the magnitude of the force sed 1o the mo-
wen! wm o, which s the perpendicular distance from the avis 1o the
Lo of action of the force. Therefore, the magnitode of the moment (s

=0 an

The moment s 2 vector M prapandicalar to the plane of the body. The
sernw of M daperdds om the drecticn m which F lends to relute the
body. The vight-hand rule, Fig 2%, s used 1o identify this serse We
repessant the mecneat of F about 0.0 ax a vecter patnting s the dave-
Lo of the Uhurh, wilh the Snpurs corled i Uhe direction of the reta-
Uomad tendeny

The secennt M chays all the relee of vecter combamaton and oy
b comsadared o aleding vecter with 2 line of scton comording wath the
tooment axds. The bosic weits of mooment In ST wnits are newton metors

Ch

— IN ), sed o the U X custoenary syvtem aee pound-feet (1)
fe) When dealing with forom whiach sl sct 10 o g plaste, we costom-
’I seily speak of the tooment sfoof o peint. By this wo mean the moment
M with respect 1o a0 axis nersal 1o the plane and pasang through the
:7) pomst Thus, the momert of force F about poent A in Pig. 28 has the

magntede M - Fo and b oomtordechvwine

Moot divections sy bo accsuntad for by weing & stated ign oo
venbicn, soch as & plus sgn | 4 ) for ounterclackwse mocmsnts and a
tretnins W (-0 o dechkwise momenta, or viow verse Sign consstoncy
withon » grven probbest s ssscntiad Yor the sgn comvention of Fig 287,
the rmoment of F about posnt A lor about the sacu poesang theough
pomt Al s peartive. The curved serow of the fgure s o comvwiient wuy
10 Pegeessnt iments i twe-Sommehing] smalveis
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2[30 5;; e _“fz B (35,25) in.
Py zoo sin30® 4
= looiis . F2=;olh YF:J
SURT O,T Lagie e o R ,/.
]F\”: 200 Cos 26° :
= |173.2 b
2 Ma = 173.2(35) = 6060 lb-m. (505 Ib-f+)
cwW

2 Mo = 173.2(25) - 1o0(=5)
= 3560 Ib-in. (297 lb-F%) CW

2fss | - __F=120N
e A
2 M, = 120 cos 35° (0.5) /(
= 1474 N'm CW
0.15 m
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) 3 N
.i/é‘;l 15° -'p 50
200 mm

30m»i ) M, = 250 cos/5°(0, 200) - 250 s/31 /5° (0,030
= 48 30 - 1.74=46.4 N'm

237

2 Mo = (140 cas [0°) (0.095) = 13.10 Nom CCW

23(981)N

3.6(981)N
[ 325 mm >

Problem 2/40



Engineering Mechanics/ Biomedical Engineering Dept./ 1* Class/ Assit. Prof. Wisam K. Hamdan

a \‘é)“
< 3 —=

The combined moment about O of the 5-lb
ond §-1b ueghts 13
12 My = 5 (6sin55°) + 8(i3) = 128.6 lb-in.

2/42| oo N} d= 450 - 62.5 cos 20°

A = 291 wm
WS- — 5
— _6,_/ —Z(.)o—) DM: Fd = 200(0.3‘}\3

2.5 mmn - 1?.3 Nem
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