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Introduction A—ad_Sa

Definition : ey =il
Friction is a force that resists the movement of two
contacting surfaces that slide relative to one another.
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Types of Friction : : SSSa) £ d)

Friction JiLsiay)
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Internal Friction Fluid Friction Dry Friction
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Characteristics of Dry Friction —alad) SSiaY) ailas

T heory of Dry Friction - - —aloal) SIsSSasY A 1SS

The theory of dry friction can be explained by
considering the effects caused by pulling
horizontally on a block of uniform weight
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Mechanism of Dry Friction : s dlad) a4
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Table 8-1 Typical Values for p,

Contact Coefficient of
Materials Static Friction (u,)
Metal on ice 0.03-0.05
Wood on wood (.30-0.70

Leather on wood (.20-0.50
Leather on metal (.30-0.60

Copper on copper 0.74-1.21
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Examples

ATl

Example (1) :

The uniform crate shown has a mass
of 20 Kg, If a force P=80 N is applied
to the crate, Determine if it remains
in equilibrium. The coefficient of
static friction is p, = 0.3
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Solution:

Free Body Diagram :

Al acal) hbi
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Equations of Equilibrium : oo n o OIAY) CYalaa

P=80N -

F,=0 =

-80 Sin30-196.2+ N.=0 Nc=236N.

F_..=pN.=0.3(236) =70.8N
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Equations of Equilibrium :

> = 80N -
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0.4 m

196.2 N
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Example 2: : 2 Jla

[t is observed that when the bed of Gall g8 ) o Leie 43) Laa

the dump truck is raised to an angle 25 L jlsie 2515 (M g i
¢ (8-8 JS&) (3Y VL fag el 41

of @ = 25 the vending machine will
begin to slide off the bed, Fig. 8-8a.
Determine the static coefficient of
friction between a vending machine
and the surface of the truckbed.

16



Free-Body Diagram : 1 ) acad) b
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Equations of Equilibrium :

\IF, =0 Wsn2S" - F=0 (1)
+/7%F, =0, N-Weos2 =0 2)
(+3My =0 —W sin 2525 ) + W cos 25°0) = 0 (3
Since slipping impends at # = 25°, using Eqs. I and 2, we have
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/ WSin 25 =F ) .
Fo=uN:  WsinS = p(Weos2) |y wooegs 2ot
i, = tan 25" = 0.466 Ans
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Example 3:

r 3 Jha

The uniform 10 kg ladder in fig. rests against
the smooth wall at B, and the end A rests on
the rough horizontal plane for which the
coefficient of static friction is p = 0.3,
Determine the angle of inclination 0 of the
ladder and the normal reaction at B if the
ladder is on the verge of slipping.
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Free-Body Diagram :
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Equations of Equilibrium :

© oY) eyl

+13F, =0 Ny - 1008)N=10 Ny=%.IN
Fy = 0.3(98.1 N) = 2943 N,
L3F =0 2943N - Np =0
Np=12943N = 294N Ans.
Finally, the angle # can be determined by summing moments about
point A. A Al Jga agal) gans @ Ayl Gl a4
C+EIM, =0; (2943 N)4m)sinf — [1I0981)N](2m)cos 8 = 0
0 an6 = 1.6667
cos

A = 59.04° = 59.0° Ans.
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Example 4:

Determine the range of values which the mass
m, may have so that the 100 kg block shown
will neither start moving up the plane nor slip
down the plane. The coefficient of static
friction for the contact surfaces is 0.3

Free Body Diagram A aal) ki

: 4 Jla

J ALl Y aaS 100 ALY duay  ALSH 4 Jlaa 20a
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Equations of Equilibrium :

= OV AN Y alaa

2F,=0
N—981cos 20°=0
N=922 N

F o =p N=0.30(922)=277 N

eI ) AS ) Jlial Ala i

2F, =0
m, (9.81) — 277 — 981 sin 20° =
m, = 62.4 kg

0

2F,=0

N — 981 cos 20° =0
N =922 N

Jasy) ) 8Y 3 Jlaial) Al 8

Frax = Hs N = 0.30 (922) = 277 N

2F,=0

m, (9.
m, = 6.01 kg

81) + 277 - 981 sin 20° = 0

6.01 kg <m, < 62.4 kg

¥

V981 N

Case |1
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Home Work (= Gl g

P8-1. Determine the friction force at the surface of contact. | o d<an Szl s 1€Y1 5 6 ol

500 N
5

-
2

W=200N

w, =03
e =02
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