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

Question 1 (30 points)

20-mm bore gapia sahip (02-series) derin yivli rulman (deep-groove ball bearing) 2000
dev/dak (rpm) donerken 2.196 kN radyal ve 1.054 kN eksenel yiikle yiiklenmistir. Rul-

manin omrunu

(a) Dis bilezigin dondigiini (the outer ring rotates) ve yiiklemenin diizgiin (steady)
oldugu durumda bulunuz

(b) I bilezigin déndiigiinii (the inner ring rotates) ve rulmanin hafif soka (light shock)
maruz kaldigini varsayarak bulunuz.

A 20-mm (02-series) deep-groove ball bearing carries a combined load of 2.196 kN
radially and 1.054 kN axially at 2000 rpm. Determine the rating life in hours if

(a) The outer ring rotates and the load is steady
(b) The inner ring rotates and the bearing is subjected to a light shock load
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Problem 2 (30 points)
Agagidaki gekilde gosterilen kogebent plaka (gusset plate) kolona (column) iig civata ile

baglanmigtir. Uzunluklar mm cinsindendir.

(a) Civatalarm serbest cisim diyagramini ¢iziniz

(b) Civatalarin agirlik merkezini bulunuz

(c) Her bir civatadaki kesme kuvvetini bulunuz

(d) Civatanin gap1 14 mm olduguna gore, her bir civatadaki kayma gerilmesini hesaplayimz

A gusset plate is attached to a column by three identical bolts and vertically loaded as
shown in Figure below. The dimensions are in millimeters.

(a) Draw the free body diagram of the bolts
b) Find the centroid of the bolts
c

(
(¢) Determine shear forces in each bolt
(d) Calculate shear stress at each bolt if the diameter of the bolt is 14 mm.

24 kN
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Problem 3 (30 points)

Asagidaki gekilde gosterilen kaynakli baglanti P yiiklemesine maruz kalmaktadir as
shown in the Figure below.

(a) Kaynak merkezini bulunuz
(b) Kaynaklarin polar atalet momentini bulunuz

(c) Emniyet faktériinii n = 2.5 alarak kaynak boyutunu belirleyiniz. Kaynak malzemesinin
akma gerilmesi S, = 400 MPa.

Ly =200mm L;=300mm d=2000mm P =5000N
A welded joint is subjected to out-of-plane eccentric force P as shown in the Figure
below.

(a) Find the center of the welds
(b) Determine the polar moment inertia of the welds

(¢) Determine the weld size h, if factor of safety is n = 2.5. Yield stress for the electrode
rod is S, = 400 MPa.

Ly =200 mm L;=300mm d=2000mm P =5000N

Figure 2: Figure for Question 3
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Problem 4 (30 points) Asagidaki sekilde gosterilen A ve B millerin merkezleri arasindaki
mesafe c’dir ve gapsal adimi 3-teeth/in., basing ags1, 20° olan diiz diglilerle (1 ve 2)
baglanmigtir. Bu digliler arasindaki hiz orani r,’tir. Pinyon ve disli icin

(a) Dig sayisini, N,

(b) temel dairenin yarigapmi (the radius of the base circle 7,) ve dig ap (outside
diameter d,)

(¢) boglugu (clearance, f).

(d) 2. diglinin n,; hizinda déndiigiinii varsayarak, taksimat dairesindeki hiz1 (The pitch-
line velocity V)

bulunuz.
Verilenler: ny = 1000 rpm, r,=1/4, ¢=20in, P=2in"!, ¢ =20°

pN=nd, pP=7n, m=1/P

Two shafts A and B with center distance c are to be connected by 2-teeth/in. diametral

pitch, 20° pressure angle, spur gears 1 and 2 providing a velocity ratio of r, as shown
in the Figure below. Determine for each gear

(a) The number of teeth N.

(b) The radius of the base circle r, and outside diameter d,
(c) Clearance f.
)

(d) The pitch-line velocity V, if gear 2 rotates at speed n.
Given: ny = 1000 rpm, ry=1/4, ¢=20in, P=2in"', ¢=20°
pN=nd, pP=mn, m=1/P

Gear 1
(pinion)

Figure 3: Figure for Question 3
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