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Mechanical DesngnII

First examination

Nane:... Ferre e Date: 9/11/2015

Q1 The figure shows a steel tershaﬂ that supports Gearl and 'pulleys. Gearl
receives power from a motor producing the belt tensions shown. Pulley 4 transmits this

power to another machine through the belt: tensmns

The shaft and gearl are made of cold>drawn low carbon steel alloys . The shaft is solid
and of constant diameter 75 mm. The ‘ fety factor is 2. 5
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~1- Calculate the reaction at bearinv Oanﬂ B ~(6points) /S

_ i A
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B) if the weight of gearl and Pulley equal to the load applied on each one in the z-

e
< \>/ direction.
A Calculate the critical speed for the shaft in zx plan using rayleight method
ol 275 o 506.36 N (8 points) i
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C) Gearl is fixed with the shaft by flat parallel key made of-aluminum with width

" 20mm and height of 10 mm the max torque should never go above 555 N.m
Calculate critical length of key considering shear. (6 points)
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Mechanical Engineering Departfnent
Mechanical Designl
First examination
Néme Date: 28/6/2015

Q1 The figure shows a steel countershaft that supports Gearl and pulleys. Gearl
receives power from a motor producing the beit tensions shown. Pulley 4 transmits this

power to another machine through the belt tensions 5= FB6o Hind / 53 2295 MPR
(VN

= No MR
The shaft and gear] are made of cold-drawn low carbon steel alloys . The shaft is solid

and of constant diameter 70 mm. The safety factor is 3.5,

1- Calculate the reaction at bearing O and B (6 points )
Reaction Value 3
Oy ™~
= - ) 5
gy - 100
2 ~ 1200
i B. \I
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B) if the weight of gearl and Pulley equal to the load applied on each one in the y-
direction.
Calculate the critical speed for the shaft in xy plan using rayleight method

(8 points)
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C) Gearl is fixed with the shaft by square key made of coEEeK;ith width and hei trof
20 mm the max torque should never go above 500 N.m

Calculate critical length of key considering @mpression. (6 /points)
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Mechanical Enginegmg Depa ment
Mechanical DesignII

First examination
Name:. - Date: 5/11/2014

Instructors: Dr. Khaleel Abu shgair ; . 3

.

01 In Fig. 1 the tension on the slack side of the left pulley is 20% of that on the tight

side. The shaft Rotates at 270 rpm. The shaft is made by hot rolling process from

aluminum alloy. The shaft is solid and of constant diameter 24 mm. Assume the DET %
throughout. Also, for fatigue loading conditions assume completely reversed bending

with a bending moment amplitude equal to 29% of that used for static conditions. The

alternating torque is zero.

1- Calculate the reaction at bearing O and A (4 points ) T, = 2.2,
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) . Max. moment at xy planeat  X= 0.2 L
2-Show moment diagramsin  "niay moment at xz plane at _ X= 0. 2 L
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Determine the safe factor due to fatigue loading. (8 points ) P4
M () moment Zq.13\
T () torsion FATD e VT
| Kf \«35%
Se A€’ Pu
_g‘ 1 mer 1,357
\, 6a} <
Kt (-
Kr 1 7
Km v 7 2
Se 213 . VP
n.s. \ /
13
Vi e S) P d= 2hrio w
M 2 0.0 S-” x o\",\?d/\/?,
A . oan M gy Suv < A% M1,
iC,, ., 0. @
y 2, B\
5(‘\(“ kg k( \R\,ku Sc ﬁj
Y"\ N \N B ‘ﬁf 5}‘-_;
\Qg.' e Su\\v
s &
‘(gs \.\‘?0\ *kLL\\‘é)O.\\“(
S{ AL RY ¥ ri0‘

Ses .95 gL S™

s '3 %} MPo

Ns £ M v 4L 's/"\'l,sl-ll)

- (
Bz s FAL

3 /@;)*m Ja %(’Q”
U3 F o

ikl N1

l'\v\qD« 5#\96 '\0‘

ax
o
*gd




1 9

j@ﬂwﬂl ol=illl - Sailbeall e

xel

| [©)

,;{@

B) if the weight of gear1 and gear2 equal to the load apphed on each one in the y-

direction
Calculate the critical speed for the shaft in xy plan using ray1e1ght method

(7 points)
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Mechanical Engineering Department
Mechanical Design
First examination
Name:. Time : 50 minutes
ID No. Date: 25/6/2013

Instructors: Dr. Khaleel Abu shgair

Q1 In Fig. 1 the tension on the slack side of the left pulley is 20% of that on the tight
side. The shaft Rotates at 720 rpm. The shaft is made of titanium. The shaft is solid and
of constant diameter. The safety factor is 0.6. Assume the DET throughout. Also, for
fatigue loading conditions assume completely reversed bending with a bending moment
amplitude equal to that used for static conditions. The alternating torque is zero.
Determine the safe shaft diameter due to

1- Static loading

2- fatigue loading.

Show shear and moment diagrams in the various planes.

800N

300 diam

A19
\[/)

100N

B) Calculate the critical speed for the shaft in xy plan
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Al- Balqa’ Applied Umversnty
Mechanical Engineering Department

Mechanical DesignIl
First examination
Name:.... Time : 50 minutes

ID N0, v s s s s wsin wss Date: 30/10/2012
Instructors: Dr. Khaleel Abu shgair :

Q1 The figure shows a steel countershaft that supports two pulleys. Pulley C receives
power from a motor producing the belt tensions shown. Pulley 4 transmits this power to
another machine through the belt tensions T and 75 such théit =87 ?
The yield stress for the shaft, which is made of cold-drawn steel, is 71,000 psi and the
ultimate stress is 85,000 psi. The shaft is solid and of constant diameter. The safety
factor is 2.6. Assume the DET throughout. Also, for fatigue loading conditions
assume completely reversed bending with a bending moment amplitude equal to that used

for static conditions. The alternating torque is zero. Determine the safe shaft diameter
due to ‘

1- Static loading
2- fatigue loading.
Show shear and moment diagrams in the various planes (15 marks)

.
16-india.

400 Ihf

Q2. Calculate the critical speed for a rotor shown in sketch j that has two moment-free
bearings. The shaft has a diameter of 20mm and is made of steel with E=206GPa.

(5 marks)

,=T0Kg
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