


Replace the two forces by a force and couple at point o

4




M, —FEXF1-|'FDXF2—((LI‘|'CLJ)XPl‘|'((LJ‘|'dl()XPJ

= ~Pak - Pai = -Pali + K



—————————
Given: Forces £, and F,are applied to the pipe.

Find: An equivalent resultant force and couple moment at
point O.

F, = {—10i + 25§ + 20k} Ib

F, = {—20i —10j + 25k}Ib




F, = {~10i + 25§ + 20k} Ib

Fro =

F, = {-20/-10/+25K} b
F, = {-10j+25j+20 K} Ib

{30 /+15/+45 K} |
{157+ 2 j}ft
{15/+4/5+2 Kk} ft

Then, Moo=2Z(rix F;)= r;x F, + r,x F,

i j ok
MRO :{ 15 2 0
-20 -10 25

+

i j k
15 4 2
10 25 20

1 Ib-fi

={(50 /375 j+25 k) + (30 i~ 50 j +77.5 k J} Ib-ft
= {80 j—87.5 j+102.5 K} lb-ft




Determine the force-couple system at Owhich is equivalent
to the two forces applied to the shaft AOB.

600 N




SO0 IV

R=(600sin 307 +600cos30k)

F=300j+519.62k ..., -

+(—800sin 45 +800c0s45k) R=-265.697+1085.31k (N)

F>=—565.697+565.69k

—

M, =F,xF,+7,xF, =-0.087x(300j+5 19.6211{)+0.16?x(—565.69j+565.691€)
M_=-24k+41.57j-90.49k —90.49

MO=—48_92}‘_114_49;}' (N-m) 1f RJ_MO . fhé‘ﬂ RMD =()
R-M_,=(—265.69)—48.92)+(1085.31)(—114.49)
=—111260%0

they are not perpendicular to each other



= Replace The Forces With An Equivalent Force-Couple
System at A

1200 N

60°

\
/ 100 mm \
\
= \
©

E(1530 mm, —50 mm, 100 mm)



(700 N)a

751 —1507 +50k
175

=0.429i —0.857 ] + 0.289k

F, =300i — 600 + 200k (N)

y| B=(75mm ,100mm ,50mm) Fe
1000 N

>
[

75 mm 45°

rBE
rBE

F, = (1000 N)(cos 45°F — cos 45°K

e
=7071 -707k (N)
—_— F. = (1200 N)(cos 60°7 +cos30°])
= 6001 +1039] (N)
X
Y F,s = 0.075i +0.050k (m)
ys - - - "
/ 100mm .\ F,c =0.075i —0.050k (m)
/ \. F,, =0.1001 —0.100] (m)
E (150 mm, —50 mm, 100 mm)
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= Compute Equivalent Force = Compute Equivalent Couple

R=0F W= 3 F)
= (300+ 707+ 600)i P K
+(~600-+1039) ] FexF,=0075 0  0.050|=30i — 45k
R =1607i +439] —507k (N) ]k
) F,. xF =[0.075 0 —0.050/=17.68]
o 707 0 —707
f "
P, xE,=[0.100 —0.100 0|=163.9k
600 1039 0

MR =30i +17.68] +118.9k

Bruce Mayer, PE
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Given: A 2-D force and couple system as shown. Find The

equivalent resultant force and couple moment acting at A.




-

I m |

Il m

+ > YF = (5/13)26-30sin30° =-5kN

+ T ZF, =—(12/13) 26 — 30 cos 30° =—49.98 kN
Now find the magnitude and direction of the resultant.

Foa=(52+49.982)Y2=50.2kN and 60 =tan' (49.98/5)
=843°
+( Mg, = {30 sin 30° (0.3m) — 30 cos 30° (2m) — (5/13) 26 (0.3m)

~(12/13) 26 (6m) — 45} = — 239 kN m <>




Replace the system by a force and couple-moment at

point o .

£ =20 1b
- —

A1t

M= 100 1b - fi

<4 1

i

F>=101b

L
)IM| = 1701b - 1t

F3 = 50 1b



4\/’2 = 100 1b - 1t

F; = 20 1b 3 = S0 1b
——- ry - o) s | 2
| . ‘
3 1t — > It— >
-

1 1t
3 - -"

«

4 1t

- -
] Yl ‘A7, = 170 1b - ft
- S 1t -

F>= 10 1b 2
- ZFRX _ ZFT — FRx = —50[5)— 20=-501b
+ T ZFR} = ZE - Fﬁ}, = —50(§j +10=-301b

- 2 o —30 e
F, =(=50)* +(-30)> =58.31b 0 =tan [__50]:31.0

(+M,, =>' M, :—50( ](3)+50[ ](1) (20)3)+100-170-10(5) = -150 Ib.ft




Given:A 2-D force and couple system as shown Find: The
equivalent resultant force and couple moment acting at A

Ldi

500 1b - fx

= e = o - - T 5, T e e 20 ———
e o R S e e e e s N e et o - '
— T e . ——— = —
N —— S T aTSe e e e
- R e e 8 o ==
e R S & B Kb w v iy m R 1 =

3 fr ,

30° |
SO 1b



+ 5 IF_=(4/5) 150 Ib + 50 Ib sin 30° = 145 Ib
+ T =F, =(3/5) 150 1b + 50 Ib cos 30° = 133 Ib

P (14521333 0)2= 1971 © 370 S133-37149)

+£MM = { (4/5)(150)(2) — 50 cos30° (3) + 50 s1n30° (6) + 500 } =760 Ib-ft



