6. Hafta  Surtinme

Kuru Surtunme

Surtinme Kuvveti F: iki ylizey arasindaki ofan kuvvettir.

Statik Surtinme:N normal kuvvet pus statik strtinme katsayisi
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Kinetik strtinme: Eger bir cisim dger bir cisim Gizerinde hareket ediyorsa
(Kayiyorsa) bu durumda kinetik sturtinmeslu Kinetik strtinme katsayisi

UK
dir.

F=p N

Kinetik sirtiinme katsaisi, statik stirtinme karsagen daha kuguktdr.



Up to this point we have considered most surfaces
frictionless. In the real world there is no such thing as
a frictionless surface. For some analysis 1t 18 OK to
assume a frictionless surface since the forces caused
by friction are so small. In this chapter, we will look

into the forces of fiiction.

Block on a surface
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W = Weight
N = Normal Reaction Force
P=A Load

F = Friction Force

If the block 18 not moving, it 1g in equil.
So >F,=0=>P=F



As P increases, F mcreases to keep the body from
moving. At some point shight mncrease m P will
canse the hlock to move. This 1s the point where the
friction force has been exceeded by P. It 18 known
as the MAZ static fiction force. Once the body
starts to move, the force P required to keep the
block moving 1 reduced.

The friction force resisting the reduced P 18 known
ag the kinetic friction force.
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The friction forces are proportional to the normal
force.

Fymay=Ms N Fe=Al N

U = Coeff. of static friction } Depend on surfaces
Al = Coeff. of kinetic friction§ 1n contact.



Surtinme Aglisli

- The normal force and the friction force can be
combined to form 1 resultant force.
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When P is just about to cause motion, the friction
force1s MAX, F =UN

3 (A

5 (maz)

(D = Angle of static friction

‘When P 18 causing motion ,
the friction i F, = Uy N
TAN (= Uy

®_ = Angle of kinetic friction

Egik DUzlem



./_fiF”ﬁ%\N

K
Forequl, R =W
Forces | tosurface WcosO =N
Forces along surface Wsmn 6 =F

At mpending motion
Fsimy=UsN=Ug W cos8 =W sin 0
S0 Ug =TAN0=TAN(D5
0= Qs = Angle of repose
Types of problems involving friction

(1) Forces applied to body & coeff. of friction
known = Find if body will remain at rest.

(2) Forces applhied are known & motion
mmpending = Find cocft. of friction.

(3) Motion impending & coeff. of fiiction known
= Solve for forces.

Note: Friction forces between two bodies are equal
& opposite.

Ornek



8.12 The coefficients of friction are 4 ¢ = (.30 and
Alxy = 0.25 between all sutfaces of contact.
Determine the smaliest force P required (o
start block D moving if

(a) block C is restrained by cable AB as shown,
(b) cable AB is removed.
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Biock C:

> F,=0 =N,=981N
Fi= MmN, =0.3(981)=294.3N
Block D:
o> F =0 = N,= I471L.5 + 981 = 2452.5 N

F,= MgN,= 0.3(2452.5)=735.8N

> Fy=0 = P=735.8+2943=1030N



Kama ve dsli

Kama: Genelde U¢gen kesitli bir cisimdir

P
F;
Ny
N, F,
F Ny
r —
; ‘ I
N

Surtinme kuvvetlerisagidaki sekilde hesaplanirlar

Ao=pv)
£y = p
=

Eger P yetersiz ise blokasiya dgru kayacak
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Disli Vida: Disli yuksekligi |, capi2r veagisi e
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Eksenel kuvveW, ve dondirme momenit, olandislide serbest cisim diyagrami
asagidaki sekildedir.
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Eger eksenel kuvvet yeterince buyuk ise serbest aiyagrami
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F=puhN
M=0 ise

f=pu N
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Motion

Serbest cisim diyagrami

AB/2 Q\@’z
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Denge denklemleri

AN — (T +AT) sin(%g) -7 sin(%) =0
AF+T cns(%) —(T'+AT) cns(%) =0

Aff=pN - cok kuiclk acilar icin limit durumda
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Bu iki esitlikten N elenirse
dT
— = 1df
o =
Denklemi elde edilir. Bunun integralinden

ING2) = 45
1

T, =Fe*’
T2, T1 arasindaki @nti elde edilir.

burada’ acisi radyan olarak alinacak
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Consider the element PP’
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=F+=0 -1 cos(‘%g) + ('I'+AT) cos(‘%g) -AAN=0
S=0 -Tsn(5%)- (T+aT)sin(5%) +aN=0

AN= (2T +&T)sm(‘&"e)
SUB &N i ZF—=0

AT cos(T) - N, (2T +AT )sin(22) = ¢

2
Divide by A0 ST ¢
sin( =)
AT N0 AT 2 7
Ec-:::s(z) A (T+ 5 ) I
2.
20 sin(5)
AsAB—0 = cos(5) —1 & 5 1
AT dT 2
Also 0 10 & AT —0
dr dT _
a0 .U (T)=0 T _Msde
T
a1
(--- )= Al B

where T & Tg = Tensions i cable ( Ty =Ty)
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Ornek
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8.108 A rope having a mass per unit length of
0.6kg/m 1s wound 2.5 times around a honizontal
rod. What length x of rope should be left
hanging if a 30-kg load 1s to be supported? The
coefficient of friciton between the rope and the
rod 1s 0.30.

3m

50kg

Solution:

s

T,=[50+3(0.6)]9.81=508.16 N
Ng=03 B=271(25)=57

T:=x(0.6)981
a0 X=0.776m



