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Sekil 2’de gosteriln ve D capina sahip i¢i dolu mil dénmekte ve gekilde gosterilen yiiklere maruz
kalmaktadir.

Question 2 (40 points)

Figure 2: Figure for Question 2

(a) Mil i¢in serbest cisim diyagramini ciziniz
(

b) A ve B rulmanlarindaki reaksiyon kuvvetlerini bulunuz

d

(e) Maksimum sekil degistirme enerjisi teoremini Goodman teoremi ile birlestirerek emniyet fak-
toriinii n¢°°9™a" bulunuz ve gekil iizerinde gdsteriniz

)

(c) Kesme (V — ), moment (M — 1) ve tork (T — x) diyagramlarini ¢iziniz

(d) Mil tizerindeki kritik noktay1 tesbit ederek bu noktadaki moment ve torku bulunuz
)

(f) Maksimum kayma gerilmesi teoremini Soderberg teoremi ile birlestirerek emniyet faktdriinii
nS0derbers hylunuz ve gekil iizerinde gosteriniz

Verilenler: D = 40 mm, S, = 850 MPa, S,,; = 1500 MPa, T = 4.2 x 105 N.mm,
P, =6750 N, P, = 7750 N, L; = 700 mm, L, = 400 mm, L3 = 300 mm
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Yiiksek soklu (heavy shocks) tork % 20 oraninda sabit degerden dalgalanmaktadir ve giivenirlilik
orani % 99.9’dir. Maksimum ¢alisma sicakligi 950 °F’dir

Tasarim Karari: Mil sicak haddelenmis gentiksiz celikten (hot-rolled from an unnothced steel) imal
edilmistir. K; =1

_ 32M, _ 32M,, 167, _ 16T,
=T mT D T apy M ps

Maksimum sekil degistirme enerjisi teoremi Goodman teoremi ile birlestirerek emniyet faktorii
nGoodman asasidaki formiillerden bulunabilir

; - 1 Oem | Oea
Oea = V024372, Oem =102 +372, ————— = -

nGoodman Sut Se

Maksimum kayma gerilmesi teoremi Soderberg teoremi ile birlestirerek emniyet faktérii asagidaki
formiillerden bulunabilir

: 1 Tem Oeu
Oca = VJ§+4TaZ: Tem = Vo'?n+47-31: = +

nSoderberg Sy Se

A solid shaft of diameter D rotates and supports the loading shown in Figure 2.

a) Draw the free body diagram of the shaft

b) Find the reactions at A and B

c¢) Draw the shear (V — z), moment (M — z) and torque (T — z) diagrams
)

)

—_~ T~ —~

d

e

Find the critical point on the shaft and determine the moment and torque at that point

—_

Calculate the factor of safety n©o°dman for the shaft using the maximum energy of distortion
theory of failure combined with the Goodman criterion and show it in a diagram

(f) Calculate the factor of safety n for the shaft using the maximum shear stress theory of failure
combined with the Soderberg criterion and show it in a diagram

Given: D = 40 mm, S, = 850 MPa, S,; = 1500 MPa, 7' = 4.2 x 10% N.mm,

Py = 6750 N, By = 7750 N, L; = 700 mm, L, = 400 mm, L = 300 mm

Torque invloves heavy shocks and fluctuates % 20 each way from the mean value and the survival
rate is 99.9%. The maximum operating temperature is 950 °F

Design Decision: The shaft is to be hot-rolled from an unnothced steel. K =1

The maximum energy of distortion theory of failure combined with the Goodman criterion

: 1 Tem Oea
Oca = V024372, Oem =02 +372, ——i—= +

nGoodman Sm' SE

The maximum shear stress theory of failure combined with the Soderberg criterion

; 1 Oem | Oca
Ocu = VOZL+4T2, Oem = V02, +472, ———— = +

nSoderberg S‘y S,

Question 3 (20 points)

D

Figure 3: Figure for Question 3
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2. sorudaki milin 2500 dev/dak (rpm) hizla dénmekte olduguna gére A ve B mafsallarindaki
(02-seirisi) derin yivli bilyall rulmanlarin (deep groove ball bearing) 6miirlerini saat cinsinden
hesaplayimiz. Dig bilezik dénmekte (outer ring rotates)

Verilenler: D = 40 mm, n = 2500 rpm.

For the (02-series) deep groove ball bearings A and B used in Question 2, Calculate the rating life
in hours. The outer ring rotates and the loads applied are steady
Given: D = 40 mm, n = 2500 rpm.

Question 4 (40 points)
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Figure 4: Figure for Question 4

Sekil 4’te gosterilen digliler (P = 6 teeth/inch) capsal adima ve 25 ©’lik basing agisina sahiptir.

(a) Her bir digli i¢in serbest cisim diyagramim ciziniz
(b) Her bir diglinin ¢apini bulunuz.

(¢) Radyal ve tegetsel kuvvetleri bulunuz Determine the tangential and radial forces for each gear
(d) 1. disli ve 3. disli’deki torklar1 bulunuz 7y =7, ve Ty =7

(e)
Verilenler: n; = 2500 rpm, N, = 24, N, = 42, N5 = 30, N, = 60.

The gears shown in Figure 4 have a diametral pitch (P = 6 teeth/inch) and 25 © pressure angle.
Determine

A, B ve (" millerindeki reaksiyon kuvvetlerini bulunuz.

(a) Draw free body diagrams for each gear

(b) Determine the diameters for each gear

(¢) Determine the tangential and radial forces for each gear

(d) Determine the torques on gear 1 T; =?, and gear 4 T =?
)

(e) Determine the reactions at the shafts 4, B and C

Given: ny = 2500 rpm, N; = 24, N, = 42, N3 = 30, N, = 60. . "‘P: wo hp
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