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Ogrenci No/ Student #: ...........................

Soru 1: (35 puan)

Bir disli ¢ifti (pinyon — disli) 20° basing agisina, 80 mm genislige ve 4 mm module sahiptir. Lewis
denklemini ve K, =1.4 kullanarak

a) Pinyon igin miisade edilebilen yiikii bulunuz, £ =7

b) Disli i¢in miisade edilebilen yiikii bulunuz, £ =?
¢) Pinyonun mu yoksa dislinin mi zayif oldugunu tesbit ediniz. Zayif olana gore ,
aktarilabilecek azami tork ve azami kilovati ve beygir giliclinii bulunuz.

Tasarim kararlar: Disli fosfor bronzdan imal edilmistir ve 50 dise sahip olup 240 dev/dak
donmektedir. Pinyon ise SAE 1040 ¢elikten yapilmis olup 600 dev/dak donmektedir.

A pair of gears have a 2(0° pressure angle, 80 mm width, and a module of 4 mm. Applying the Lewis

equation and K , =1.4
a) Determine the allowable load, for the pinion, Ff"™" =?

b) Determine the allowable load, for the pinion, FF*" =?

¢) Determine whether the pinion or the gear is weaker. Based on the weaker one determine the
maximum torque, maximum kW and horsepower that can be transmitted

d)

Design Decisions: The gear is made of phosphor bronze, has 60 teeth, rotates at 240 rpm. The pinion

is made of SAE 1040 steel and rotates at 600 rpm.
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Ogrenci No/ Student #: ...........................

Soru 2: (35 puan)

Driver

S =18 ve birim agirligi 2.2 N/m olan bir V kayis1, capt 180 mm ve 1750 dev/dak’da

donmekte olan bir kasnaktan 1050 dev/dak’da donmekte olan baska bir kasnaga 12 kW gii¢
aktarmaktadir. Kasnaklarin merkezleri arasindaki mesafe 400 mm dir.

a) Dondiiren kasnagin serbest cisim diyagramini ¢iziniz

b) Siirtiinme katsayisini 0.2 alarak F| ve F} 'yi bulunuz

¢) Dondiiren kasnagin milindeki tork ve reaksiyon kuvvetlerini bulunuz

d) Kayis hareket etmedigi durumdaki, kayisin ilk gerginligini (initial belt tension)
bulunuz

e) Kasnagin normal hizda dondiigiinii fakat only 6 kW’lik gii¢ aktardigini varsayarak F

ve F, kuvvetlerini bulunuz.

A single V-belt with 3 =18° and a unit weight of 2.2 N/m is to be used to transmit 12 kW from a

1750 rpm, 180 mm diameter driving pulley to a 1050 rpm driven pulley. Center distance is
400 mm.

a) Draw the free body diagram for the driver

b) On the basis that the coefficient of friction is 0.2 determine the values of F, and F, .,
¢) Determine the torque and reaction forces on the shaft of the driver

d) Determine the initial belt tension when the drive is not operating

€) Determine the values of F, and F, .when the drive is operating at normal speed but

transmitting only 6 kW.
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Ogrenci No/ Student #: ...........................
Soru 3: (35 puan)

Her iki yiizii de tork aktaran bir debriyaj diskinin dig cap1 i¢ gapinin dért katidir.Debriyaj diski
500 dev/dak’da donmekte ve 40 Beygir Glicii gii¢ aktarmaktadir. Buna gore

a) Diizgiin asinma (uniform wear) varsayimina gore i¢ ve dis ¢apini bulunuz

b) Diizgiin asinma (uniform wear) varsayimina gore eksenel kuvveti bulunuz
c) Diizgiin asinma (uniform wear) varsayimina gore aktarilan torqu bulunuz

d) Diizgiin basin¢ (uniform pressure) varsayimina gore i¢ ve dis ¢apini bulunuz
e) Diizgiin basing (uniform pressure) varsayimina gore eksenel kuvveti bulunuz
f) Diizgiin basing (uniform pressure) varsayimina gore aktarilan torqu bulunuz

Tasrim karari:Molded friction malzemesi kullanilacaktir(Tablodan stirtiinme katsayis1 ve
azami basimci okurken ortalama degeri alin)

Ipucu: Iki adet aktif yiizey oldugundan (N = 2) torqu hesaplamalarda ikiye boliin

A disk clutch that has both sides effective, an outside diameter four times the inside diameter,
used in an application where 40 hp is to be developed at 500 rpm.

a) The inside and outside diameters based on uniform wear assumption

b) The actuating force required based on uniform wear assumption

¢) The torque transmitted based on uniform wear assumption

d) The inside and outside diameters based on uniform pressure assumption
e) The actuating force required based on uniform pressure assumption

f) The torque transmitted based on uniform pressure assumption

Design decision: Molded friction material is used (Use the average value of the coefficient of
[friction and maximum pressure from the Table)

Hint: Since there are two active surfaces (N = 2) divide the torque by 2 in the calculations
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Soru 4: (35 puan)

~Band width, w=80 mm

D Rotation

- Friction coefficient, f= 0.20

Maximum lining pressure,
Pmax = 0.5 MPa
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Sekilde gosterilen diferansiyel bantli frende kullanilan woven lining malzemesinin siirtiinme
katsayis1 f =0.2 ’dir. Boyutlar asagida verilmistir.

w=80 mm, =250 mm, ¢=150 mm, a=700 mm, s=35mm, ¢=240°.
a) Tambur ve fren i¢in serbest cisim diyagramlarini ¢iziniz
b) F and F, kuvvetlerini hesaplayiniz

¢) Maksimum basing 0.5 MPa ise frenleme torkunu hesaplayiniz.

d) Frenleme kuvvetini bulunuz F, =?

a

e) Self-locking olma durumu i¢in s ne olmalidir.

A differential band brake shown in Figure uses a woven lining having a design value of
f =0.2. Dimensions are w=80mm, r=250mm, c¢=150mm, a=700mm, s=235mm,
@ =240°.

a) Draw the Free Body Diagrams for the brake and the drum

b) Find the forces F, and F,

¢) Find the brake torque if the maximum lining pressure is 0.5 MPa
d) Find the corresponding actuating force F, =7

a

e) Find the value of the dimension s that would cause the brake to be self-locking
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Soru 5: (35 puan)
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Sekilde pabuglu bir fren goriilmektedir. Fren pabucunun genisligi 40 mm’dir.
Siirtiinme malzemesinin siirtiinme katsayisi 0.3tilir ve temasin projeksiyon alanindaki
ortalama basing 600 kPa’dir. Kisa pabuglu varsayimini kullanin. Tamburun ilk hiz:.
1200 dev/dak’dir.
a) Fren ve tambur i¢in serbest cisim diyagramini ¢iziniz
b) Miisade edilen temas basmcini asmamak kaydiyla F degeri ne olmalidir?
¢) Torku hesaplaymiz
d) Fren self energizing mi yoksa deenergizing mi
e) Frenin A noktasindaki reaksiyon kuvvetini hesaplayiniz
/) Frene tam basildiginda tamburu 240 dev/dak’dan 0 dev/dak’ya 6 saniyede geldigine
gore ne kadar 1s1 agia ¢cikmistir?
g) Tambur durana kadar ne kadar gli¢ harcanmistir?
Ipucu: Tamburun N, kere dénme sayisi i¢in, & =27z N,, ve yapilan is W =T8. Ortaya gikan 1s1
yapilan ise esittir. Harcanan gii¢ yapilan is boli zamana esittir.

Figure shows a brake with one shoe. The width of shoe contact with the drum is 40
mm. The friction material provides a coefficient of friction of 0.3, and permits an
average pressure of 600 kPa, based on the projected area of contact. Use the short-
shoe approximate relationships. The initial drum speed is 1200 rpm.

a) Draw the free body diagram for the drum and the brake

b) What value of force F can be applied without exceeding the allowable contact
pressure?

¢) What is the resulting brake torque

d) Is the brake self-energizing or deenergizing for the direction of rotation?

e) What radial force is applied to the pivot bearing at point 4

B If full application of the brake brings the drum from 240 rpm to a stop in 6 seconds,

D

how much heat is generated?

a2

C

) What is the average power developed by the brake during the stop?
Hint: For N, number of revolutions, € =27 N, , and work done is W =T . Heat generated is
equal to work done. Power is work divided by the time.
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