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Sekil.1: [Kaynak: Problem 11.5 Sayfa 466 Ugural, Mechanical Design An Integrated Approach]

Sekil 1’de gosterilen braket kolona 6 adet percin ile baglanmistir. Braket 60 kN yiik
tasimaktadir ve bu yiik kolonun merkezinden 200 mm uzaktan uygulanmaktadir. Percinlerin
¢ap1 18 mm dir. Per¢inde miisade edilen maksimum kayma gerilmesi 300 MPa olduguna gore

a) Percinlerin merkezini bulunuz

b) Serbest cisim diyagramini ¢iziniz

c) Her bir percine etkiyen kesme kuvvetlerini hesaplayiniz

d) Kritik percini bulunuz

e) Kiritik per¢in i¢in emniyet faktoriinii bulunuz.

A bracket is riveted to a calumn by 6 rivets of equal size as shown in Fig. 1. It carries a load of 60 kN
at a distance of 200 mm from the centre of the column. Diameter of the rivets are 18 mm. If the
maximum shear stress in the rivet is limited to 300 MPa

a) determine the centroid of rivets

b) draw the free body diagram

¢) calculate the shear forces acting in each rivet

d) determine the critical rivet

e fnd the factor of safety for the critical rivet
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Soru 2: (30 puan)
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Sekil 2’de gosterilen kaynakli baglantida elektrodun (kaynak malzemesinin) E60 oldugu
bilindigine goére, akmaya karsi emniyet faktortinii 2.5 alarak kaynak dikisi kalmhgin

(h=1t/0.707) bulunuz.

Determine the required weld size (h =t/ 0.707) for Fig.2 using E60 welding rod ((S), =345 MPa)
and a factor of safety of 2.5 based on yielding

4\
x|=5_0
A= loot

o x

. -
9=

-)Z Alx['('AZ-xL QOO'&)S.O*(IS\O{)O
= = = A
A+A oot +1So+t
i
Aa= 1504 s Al‘fjx"' AlﬂL _QOOQ)O*(IS-O&)(—7S) = =4S ma
‘¢ = N -STY- } oot t(Sot



P= 20 kN =20000 N

K o -
€z 300 -20 = 280 mm
&y A .
- - - 5.6xlo N.mm
i Te P.& =

=\ 805t ST - q1.79 mm

Feo/20% 105 = 10687 mm

Polar MOMM+ OF W"'"a_ ()( _j axg;)

\T Tt -t-.l. ot
- M,sle.c-f' hij[&
,@”qom(qm@
¢ 1150 ((50t) 36* = look (45) % LI5S0  (1504) (3o
|2 I‘L

Ix'= 61875 0 +

3
Iy'= £ 1007 oot (30)

Iz et
s V\ej((ic‘/’ r:ﬁLe
+ ?7_ . Iso+ (2o +(E))

£ 100% o joot (30)* + Isot (10T
{2-

¢

j: Ip’fIﬂ': 85_2.083.3'(‘:




zlk =T = P . 20000 | 20000 _ go
At Ay loot t IS0t 250t 4
’ZZA = —r. G' (‘.;Q)QIO )(ql7Q) _ 603.2';
J £52083.3+¢ e
yC_ T.re  (56xiet) (106 1) _ 702.5
: g €5 20833t t
— 32
'1 | Sz 15 - 85
3 & + Ta  q174
3
! Ya VQ\ C05(;: €0 _ 2o
o 20 Vo225 A 9,74
. &
T Th s . )
ST beazs g | zesyy
= 1.7 t
A —
'Z = gﬁ 603,1: fa 605‘ L
4 & T : .5(3 :t-7 <$)
_ = _

> [ 605 T6N\E
) ()

= 20 Cosol = 195 105
lo6.€ 9 re  106.99
Co 3 z.r,l_O_s; . 690.08 ()
€ Tot.s8q »
Sl\ﬂhl - 80 gl.Q-E







OBrenci NOs . ..covcimre e smsmmune

Soru 3: (30 puan)
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Sekil. 3

Reference: Prob. 13.25, Fundamentals of Machine Elements, Third Edition, Steven R.
Schmid, Bernard J. Hamrock, Bo. O. Jacobson

Sekil.3 te gosterilen mil n rpm hiziyla donmekte ve 600 mm capindaki makaradan, 300 mm
capindaki zincir disliye aktarmaktadir. A yatagi 15 derece temas agisina sahip olan acgisal temasli
¢ift sirali bilyali rulman ve O yatag: ise silindrik makarali (02-series) rulmandir. Asagidakileri

bulunuz:

a) Serbest cisim diyagramini ¢iziniz.
b) « acisini tablodaki deger alarak B noktasindaki zincir dislisine uygulanan Q kuvvetini

bulunuz

c) A ve O yataklarina gelen tepki kuvvetlerinin radyal ve eksenel bilesenlerini bulunuz.
d) Her iki rulman yatagindaki esdeger yiikleri bulunuz.

€) Bu rulman yataklarinin nominal émriinu L; = 5L, bulunuz.

f) Hangi rulmanin daha 6nce hasara ugrayacagini belirleyiniz ve sebebin yaziniz.

Varsayim: A noktasinda olan rulmanin ¢apt 4’ [mm]ve O noktasinda olan rulmanm dis capi

d’ [mm]. Dis bilezigin dondiigiinii ve rulmanlarin orta siddetli soka (medium shock) maruz

kaldigin1 varsayimiz. Eksenel yiikiin yalmiz A yataginda tasidigina dikkat ediniz.

Verilenler:
Ac1 O Rulmani A Rulmam Akma Cekme Eksenel yiik
a [7] OD (dis ¢ap1) | OD (dis ¢cap1) | Dayanim Dayanim F [N]
d; [mml d [mm] S, [Mpa] S, [Mpa]
15 920 52 400 700 200
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The shaft shown in Fig. 3 rotates at 1100 rpm and transfer power with moderate shock from a 600-
mm-diameter pulley to a 300-mm-diameter sprocket. The bearing at point A is an angular contact
double-row ball bearing with a contact angle of 15 degrees and the bearing at point O is a
cylindrical (roller 02 series) type bearing. Determine the following:

a) Draw the free body diagram

b) Find the force Q applied to the sprocket at B by taking the value of the angle a from

the Table

¢) Find the values of radial and axial reaction force components at bearing A and O.

d) Find the equivalent load in each bearing at A and O.

e) Determine the bearings median life Ly =5L, for 98% reliability.

f) Determine which bearing fails first and write the reason.
Assumption: The bearing at point A has an outside diameter of d; [mm]and the bearing at point O
has an outside diameter of d° [mm]. Outer ring rotates and the bearings are subjected to moderate

shocks. Note that the axial load is only supported by the support at A.

Given:
Angle Bearing O | Bearing A | Yield stress | Ultimate tensile | Axial
a [°] oD oD S, [Mpa] stress load
d’ [mm] d’ [mm] ’ S [Mpa] F [N]
10 90 52 400 700 200
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Soru 4: (30 puan)
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Sekil 4

Sekil 4’te gosterilen disliler 10 mm’lik module ve 20 © basing agisina ve 15 mm dis kalinligina
sahiptir. 1. disli 80 kW’lik giicti 1600 dev/dak’da donerek B miline takil avare disli vasitasiyla
4. Disliye aktarmaktadir.

a) Her bir dislinin taksimat dairesi ¢apini bulunuz.

b) Her bir disli igin serbest cisim diyagramini giziniz

¢) Her bir disglideki radial ve tegetsel kuvvetleri bulunuz

d) Disli 1 ve Disli 4’teki tork degerlerini bulunuz

e) A, B ve C milindeki reaksiyon kuvvetlerini bulunuz.

The gears shown in Fig. 4 have a module of 10 mm, a 20° pressure angle, and a tooth width of 15 mm.
Gear 1 transmits 80 kW at 1600 rpm through an idler pair mounted on shafi B to gear 4

a) Determine the diameter of the pitch circle for all gears

b) Draw the free body diagram for each gear

c¢) Determine the radial and tangential forces on all gears

d) Determine the torque at gear 1 and gear 4

e) Determine the reactions on shaft A, B and C
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