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MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 1 (30 points)

�ekil 1'de gösterilen ve f = 0.3, a = 1.2 m, b = 0.3 m, c = 100 mm, r = 0.4 m parame-
trelerine sahip k�sa pabuçlu tambur freni 30 kW'l�k gücü 1000 dev/dak'da dönerek
sa§lamaktad�r.

(a) Fren için Serbest Cisim Diyagram�n� (SCD) çiziniz

(b) Tambur için SCD çiziniz

(c) Frenleme kuvveti, Fa y� bulunuz ve frenin kendi kendine kilitlenme durumu varm�
(self-locking) belirleyiniz.

(d) A pimindeki reaksiyonu bulunuz

(e) O pimindeki reaksiyonu bulunuz

A short-shoe drum brake having f = 0.3, a = 1.2 m, b = 0.3 m, c = 100 mm, and
r = 0.4 m is to absorb 30 kW at 1000 rpm (see Figure 1).

(a) Draw the Free Body Diagram (FBD) for the brake

(b) Draw the FBD for drum

(c) Find the actuating force Fa and determene whether the brake is ledf-locking or not

(d) Find the reaction at pin A

(e) Find the reaction at pin O

Figure 1: Short shoe drum brake (K�sa pabuçlu tambur fren)
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MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 2 (30 points)

Sürtünme katsay�s� 0.3, kay�³ a§r�l�§� 3 N/m ve 2β = 36o aç�ya sahip bir V kay�³� 20
kW'l�k kapasiteye sahiptir.

Varsay�mlar : Sürücü normal torkta çal�³makta ve ç�k�³a ba§lanan makina yüksek ³ok-
lara tabi olmaktad�r. Ks = 1.5 al�n�z

Tasar�m Karar�: H�z 4000 den 1000 dev/dak'ya 200 mm çapa sahip küçük kasnakla
indirlecektir. Millerin aras�ndaki mesafe 600 mm'dir.

A V-belt drive with an included angle of 2β = 36o is to have a capacity of 20 kW based
on a coe�cient of friction of 0.3 and a belt weight of 3 N/m. Determine the required
maximum belt tension at full load.

Assumptions : The driver is a normal torque motor and the driven machine involves
heavy shocks. Take Ks = 1.5

Design Decision: Speed is to be reduced from 4000 to 1000 rpm using a 200 mm
diameter small sheave: shafts are 600 mm apart.

Figure 2: V-belt drive (V kay�³)
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MAK304/ME304 (Spring 2017): Midterm (Vize)

Question 3 (30 points)

600 mm'lik ortalama çapa sahip ((D + d)/2 = 600 mm) bir konik debriyaj, 15o'lik
koniklik aç�s�na ve w = 100 mm'lik koniklik geni³li§e sahiptir.

(a) Düzgün a³�nma (uniform wear) varsay�m�na göre frenleme yükü ve tork kapasitesini
bulunuz.

(b) 700 dev/dak'l�k h�z ile düzgün a³�nma (uniform wear) varsay�m�na göre güç kapa-
sitesini bulunuz,

(c) Düzgün bas�nç (uniform pressure) varsay�m�na göre frenleme yükü ve tork kapa-
sitesini bulunuz.

(d) 700 dev/dak'l�k h�z ile düzgün bas�nç (uniform pressure) varsay�m�na göre güç ka-
pasitesini bulunuz,

Tasar�m Karar�: Sürtünme katsay�s� f = 0.3 ve pmax = 0.7 MPa.

A cone clutch has a mean diameter of 600 mm ((D + d)/2 = 600 mm), a cone angle of
15o, and a cone face width of w = 100 mm. Determine,

(a) The actuating force and torque capacity using the uniform wear assumption,

(b) The power capacity for a speed of 700 rpm using the uniform wear assumption,

(c) The actuating force and torque capacity using the uniform pressure assumption,

(d) The power capacity for a speed of 700 rpm using the uniform pressure assumption,

Design Decision: The lining has f = 0.3 and pmax = 0.7 MPa.

Figure 3: Cone clutch (Konik debriyaj)
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MAK304/ME304 (Spring 2017): Midterm (Vize)

Problem 4 (30 points)

�ekil 4'te gösterilen di³li mekanizmas�nda pinyon 420 dev/dak ile dönerken 5.5 kW'l�k
güç aktarmaktad�r. Modül (module) 10 mm ve bas�nç aç�s� 25o'dir.

(a) Her bir di³li için serbest cisim diyagram�n� çiziniz

(b) 1. ve 3. di³liye etki eden torku bulunuz.

(c) Her bir di³li için radyal ve te§etsel kuvvetleri bulunuz

(d) Her bir di³liye etki eden reaksiyon kuvvetlerini bulunuz

(e) Her bir di³li için Lewis denklemini kullanarak ve müsade edilen e§ilme yükünü
Kf = 1.6 alarak bulunuz

Tasar�m Karar�: Bütün di³liler dökme demirden (cast steel (0.20 % C WQ&T)) imal
edilmi³tir.

In the gear train shown in Figure 4, the pinion rotates at 420 rpm and trasfers 5.5 kW
to the train. The module is 10 mm, and the pressure angle is 25o. Determine

(a) Draw free body diagrams for each gear

(b) Determine the Torque acting on gear 1 and gear 3

(c) Determine radial and tangential component of the forces acting in each gear

(d) Determine the reaction forces in each gear

(e) Determine the allowable bending load, using Lewis equation and Kf = 1.6, for each
gear

Design Decision: All gears are made of cast steel (0.20 % C WQ&T)

pN = πd, pP = π, m = 1/P

Figure 4: Spur gear question
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