F

Moment of a Couple 4>953l1 a3 T

A coupleis defined as two para||e| forces that have the sam: d
magnitude, but opposite directions, and are separated by .' ]
perpendicular distance d called arm of the couple.
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Equivalent Couples LT Y EAPPYIY P
Two couples are equivalent if they produce the A1 azall elad Ludg 13 plizaie (318 ﬁ
6ylial

RodRnd

same moment. Their forces lie on the same plane G odlSie uazgail a¥l (geall aas
or planes parallel to one another. On3lsie (giue (3 9l dlg sl

!

M =30 [N](0.4 [m]) = —40 [N](0.3 [m]) = — 12 N.m
oSS e G3lete Slgtus (3 9l uxlg Goiun 3 AaBlodl il gaill o gic pass
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Resultant Couple Moment.

Since couple moments are vectors, their resultant can
be determined by vector addition.

MR:]W)1+IW)2
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EXAMPLE 1.

Replace the two couples acting on the pipe

column in Fig. by a resultant couple moment.
g- by P

Jranall 2 jally JSEN 8 (i) (s 9 Jall Jagial
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EXAMPLE 2’ 400 N 400 N P

Determine the resultant couple

moment acting on the beam.

EXAMPLE 3.

Determine the magnitude of I so that

the resultant couple moment acting

on the beam is -1.5 kN.m (clockwise).
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EXAMPLE 4. F,=450N %
Determine the couple moment acting N
on the pipe assembly and express the 3

result as a Cartesian vector .

5/27/2025

/' o 0.3 m
3 =
Fz =450N
wp e
C

https://manara.edu.sy/

[

deol A

.
5 Ll
MANARA UNIVERSITY



EXAMPLE 5.
Atorque of 4 N.m is applied to the

handle of the screwdriver. Resolve this

_P
couple moment into a pair ofcouple /1/

forces F exerted on the handle and P . ;Cl P

exerted on the blade.
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EXAMPLE 6. 100N
Dy

The ends of the triangular plate are —— 600N desLs
0J
subjected to three couples. Determine )
the plate dimension &, so that the 00N
resultant couple is 350 N.m clockwise. 30
l 600 N

200N 200N
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Simplification of a Force and Couple System %

Sometimes it is convenient to reduce a system of forces and couple moments acting on a —
body to a simpler form by replacing it with an equivalent system, consisting of a single 6)lioll
resultant force acting at a specific point and a resultant couple moment.
o0 Aalge 8IS0 Az ) clo manr bolas 5,350 23509 533 Blar (Jasss lhazs ) 3, Gl agall (e
sl sda Je> usly Jams a3eg (o9 8o Aadi § 1355 5uslg Aasa 858
b 6y ] dais o Loles lim @ (3 85350 398 Jais 0 ey S Yl Ll

oo

370 B9all Jal> e Adbaaill el 13] a3all lia auaig Ads> Loje 28La) ao Adbafl J) Balazidl oo 594l Jass
Lol subiall s plu¥l 2> § s 13) 59401 il pam Loles caliall o) e Layils pam oF 9o Ll 3gallise



System of Forces and Couple Moments. (3D).
E, = 3F,
(Mg), = (% x F;) + IM; = 2M , + IM;

653l slaidl sgenll pdlanll (1)
Soall p 932l (£laddl goazll 5.0 dhdi 3 Juazxll asally (2) 7
s sda e Udiad| Sl gl ‘ag).c. 2o cdlasidl sda Jg>
0’10 (o ekl Aads sl o

(MR)O FR

(Mg),, == (r's x F;) + =M;
(MR)O, =2[(070 + #) x F;| + =M
(MR)OI :TO)XP_)'R-I_(MR)O :MﬁR/Ol_l_(MR)O _

Fr/Or

.65.5_‘.‘ Lf’""“ﬁ‘ &5—421\ (59 ol s Y (3)
Ozl § asall 500" suguztl dhadl § Juazxll ﬁ},g\j (4)
0 sl Jyo (0 Aaaidl 35,350 2hamll aje 4] (3las

(M),
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System of Forces and Couple Moments. (2D) 4 sisel) 4llall

x& u;’Jﬁ-”l‘ u\.:. Q\.ASJJ.‘ 90T LS}E_U L;;\""u‘ zj.qzl‘ J...\.J.w; J
sl) e Lapan Le¥ il g3l 0 95al) gl poazmlly 23809 2y
Fp=3F, & Fg =3F & Fy =73F, .z
(Mp)o = EM; o + M
0'J10 oo gyl dads pas

(Mg)o, =X (r'; x ;) + =M,
(MR)OI = Z[(m + 7_"1) X ﬁl] + ZM]
(Mg)o, = 0"0 X Fg + (Mg)g = Mg 00+ (MRr)o

llas « Otbaadl § psall 520" supuzedl sl 3 Juaxll a5all 4
0 4zl Jy> (0 Ahaaill § 5,350 Aamll aje 4]
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_ Example 1. Replace the force and couple system
shown in Fig. (a) by an equivalent resultant force

and couple moment acting at point O.

Force Summation. ¢ &l Juaal
Fr, =ZF,=3c0s30" 4+ 5() + 0= 5.598 kN

Fr, = XF, = 3sin30" —5(3) —4 = —6.5kN

Fr = \/ (Fr.)" + (FRy)2 = 8.58 kN

F o
0 =tan~! (%) = tan"1(—1.161) = —49.26

Rx
Moment Summation. a gl Jumaas
(Mg)o = LMy i/0 +2M; = 2Mp Fi/O
= —0.1(3cos30) + 0.2 (3sin30")
+0.1[5(3] — 0.5[5()]

—0.2(4)
= —2.46 kN - m

5/27/2025

(3 kN)cos 30°

X

3
2 (5kN)

e
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Example 2. Replace the force and couple system acting

on the member in Fig. (a) by an equivalent resultant

force and couple moment acting at point O.

5/27/2025

https://manara.edu.sy/

: 500 N %V

TS50 N
3 doola
N 6)liaJl
0 m
Y
! 3 1 m
1.25m—+—1.25m—
200N
(a)
y

0

P L

[MR){'} = 37.5N'm

|

S

\ |
(Fg), = 350N

Fr

Jo |(Fr)e=300N

(b)
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Example 3. The structural member is subjected to a
couple moment M and forces F, and F, in Fig. (a).
Replace this system by an equivalent resultant force

and couple moment acting at its base, point O.

5/27/2025 https://manara.edu.sy/ 14
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