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MF12  This two pipes can be together taken as a rigid body since it will resisit under load and under loading

do not rotate or translate as a rigid body.
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MF8 If two of three forces are parallel, the point of concurrency, O, is considered to be aat infinity and the

third force must be parallel to the other two forces to intersect at this point. P150 Hibbler
My Friend\Y/+¥/Y++Q ¢

Slide 12

MF6 joist: roof joist auly 9 3g0c
My Friend« §/+¥/Y++Q ¢



12/2/2025

- Vector Mechanics for Engineers: Statics
(aslsl) 4.6 wiges alias

oS oo ey [y il ol g 5 0
piglse s 4 [ R Joall nSe (59505 Sz ®
AF =AB cos45=(4m)cos45=2.828m

CD =AFE =%AF:1.414m

BD =CD cot(45+25)=(1.414m)tan20=0.515m
CE =BF —BD =(2.828-0.515)m =2.313m

tanazC—E—ﬁzlﬁ%

AE 1414

S Pidlg i dazmo 1oalil g (55319,5

- Vector Mechanics for Engineers: Statics
(aslsl) 4.6 wiges alius

T R _ 98IN
sin31.4° sin110° sin38.6°

T=819N
R=147.8N

98.1 N

& Pidlg i dazmo 1oalil g (55309,5




12/2/2025

- Vector Mechanics for Engineers: Statics
G dw glaoile gl SYlail g 2BAST slo fosdl WS

Slaol o gl
I

polro Gbwly 5o 979
>

Force with known
line of action

Lg‘wl.w olfdﬁﬁ

Force with known

Es line of action
Ball Frictionless surface (one unknown) (one unknown)
| by Ex PPN
|
| )
S - F.
// -
s Two force components
Boller on Wheel on rail
rough surface
) e -
=g E:
o
- i Three force components
Rough surface Ball and socket

IVector Mechanics for Engineers: Statics
(aalol) (gam aw sbooslu gl wYlail § LEAST slo fosll WS

| 958 a9 Olow S| gy A g (yloo v,
sl olyls L 4 " B
7 .. Jhet) M, F, M,
9,0 ol s ——‘,"','i?}:aﬁfﬁ = P o f o
7 - P F S k' F. r
( 5 y px Universal Three f ¢
54 hree force components Three force components

Fixed support

Joint and one couple and three couples

9345 99 9 olow 90

b s BGL 5 Yo
Joz ) el

Two force components
Hinge and bearing supporting radial load only (and two couples)

gydw gl gy Ly

ey < Hinge and bearing supporting Three force components
P A bracket axial thrust and radial load (and two couples)




Slide 16

MF7 universal joint is designed to allow rotation about two axes namely y and z
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F= force supported by spring
— 1( F>0 tension
F<0 compression

s = stretch of spring (s=0is
the unstretched position)
s = final length — initial length
5>0 extension
5<0 contraction

k = spring stiffness
units: (force/length) ..or..
(force/displacement)
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4000 N
:J>
# ‘ F=4000 N for two springs
O prns

=2000 N for one spring

F=ks
k=F/s
=2000 N/ 8 mm
=250 N'mm <«
(so, need k > 250 N/mm)
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