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TANTA UNIVERSITY THEORY OF VIBRATION
FACULTY OF ENCINEERING 3" Y EAR 2008-2009
PRODUCTION ENG. & MECH. DESIGN DEPT. TIME: 3 HOURS

FINAL TERM EXAM

1. A machine of mass 150 kg with a rotating unbalance of 0.5 kg.m iz placed at
the mid span of a 2 m long simply supported beam. The machine operates at
a speed of 1200 rpm. The beam has an elastic modulus of 210%1 07 N/m* and
a cross section moment of inertia of 2.1x10™ m? with an assumed damping
factor ol 0.3,

a- Determine the response, the trapsmitted force and the transmissibility.

- Show how to reduce the transmissibility.

e~ In the absence of damping, design a dynamic vibration absorber such
that when atiached to the mid span of the beam, the vibration of the
beam will cease and the absorber amplitude will be 20 mm.

For simple supported beam J{ﬁﬁ% {(Mark 20%)

3. The instrament shown in Fig. 1 is used to measure vertical vibralions. The
hase of the instrument is placed on the vibrating object whose motion is
given by x=X sin y¢ and the amplitude of the mass Z is recorded.

a- Write down the equation of motion and then find the relation between 7,
and 2.

B IF = 46 gm, k=3500 N/m and the instrument is used to measure the |
vibrations of a structure whose frequency is 1200 cpm. Find the proper
vatio for la so that the” recorded amplitude will represent the
displacement of the structure to within 2% error.

e~ What will happen to the accuracy of the instrument if the damping is
introduced? (Iark 20%)

i

“Tor the branched system shown in Fig. 2 find the deflections at the dizcs due
to an external torque of 20sin 27 Nm at disc 7. The speed of shaft A is twice
that of C and the speed of B is three times as that of C. The inertias in kg’
and stiffness in Nin/rad are given as follows:

I=L=[s=10, L=20, I;=5, =40, I;7=lz=50

Ko=ky=800, k=300, fer=leg=1 600, (Mark 20%)

4- The basic principle of vibration control in most practical cases is to keep the
natural frequencies low. One of the approaches to achieve this principle is to
study the effect of coupling between coordinates on the natural frequencies.
For the simple mode! of an automobile shown in Fig. 3, the posirion of the
suspension has an effect on the coupling between coordinate and thus on the
natural frequencies.

1 Dr. Samy F. M. Assal



a- Derive the equations of motion using Lagrange’s method, and then
derive the condition for decoupling the coordinates,
b- Compare between the two cases (coupled and decoupled); which is

better according to the principle mentioned above. Take a =% and
[5=2Ma° for the coupled case. (Mark 25%)

5- The objective of the suspension system of a vehicle is to isolate the rider
from the unpleasant vibration due to road conditions. These conditions cause
the main mass of the motorcycle shown in Fig. 4 to translate verticall yin Y-
direction and to rotate 8 about a horizontal axis that is perpendicular to the
plane of the paper,

a- Model the system taking in your consideration the following;
1- m, is the main mass of the motorcycle frame and 7, is the centroidal
mass moment of inertia of the main mass.
2 Z, (ks and ¢y) and Zy, (ky and ¢;) are the front and back suspension of
the motorcycle respectively.
3~ my and m; are the masses of the front and back wheels respectively.
4~ ky and ky are the stiffness of the front and back tires respectively.
5- Y, and Y}, the input displacements due to road conditions.
b- Derive the mathematical model of the system using Lagrange’s method.
L 1, {Mark 25%)

2 Dr. Samy F. M. Assal



GCenp 2

204172009
Tanta University Haculty of Engincering
Dep. Production Eng, Third vear
Machine Design Time: 3 hr
It is allowed to use one hook and tables )
Answer all guestions Assume any missing data

QL A sleeve bearing is 3 em in diameter and 3 em in long, The shaft rotates at 1750 RPM and the
bearing subjected to a radial load of 1111 N. The clearance is 0.02 mm, Using SATE 30 oil at injtial
temperature of 50 C. Find the temperature rise and the minimu m film thickness?
Repeat the above case with SALR 10,20, and 40 oils and compare the results, Which lubricant is the
hest to use? (20 points)

Q2 A 50 mm diameter bearing is 55 mm long and has a central annular oil grove Smm wide
which is fed by SAE 30 0il at 55 C and 200 kPa supply pressure. The radial clearance is 42 Jam.
The journal speed is 2880 RPM carrying a load of 10 kN, Find the temperature rise of the
lubricant, the total oil flow, the minimum film thickness? (20 points)

-3 A full journal bearing is rotating at 12.5 RPS and is supporting a load of 20 kN, The length o
diameter ratio is 1. The journal diameter s 150 mm and the bearing diameter is 150.3 mm. A
minimum film thickness of 0.06 mm is to be maintained. Oil is supplied to the bearing by means
of a circumferential groove at the center of the bearing with a supply pressure of 0.4 MPa .
Determine the average tem perature vise of the 0il? Assume the inlet oil temperature is 30 C,
which oil you choose and why? (20 points)

Q4 A shaft is mounted on bearings 400 mm apart and carries at its middle a gear 200 mm
diameter causing a radial load of 10 kN and thrust load of 4 kN on the shaft which rotates at

750 RPM. Sclect a bearing for each end of the shaft. It the shaft is required to run 8 hours per day
under light-shock condition with an average life of 10 years is desired. The shaft diameter is

30 mm, but it may be reduced at poirts of low moment. Also draw a net drawing lor this shafi
with the selected bearing? (40 points)

5 The figure is a schematic drawing of a counter-shaft that supports two V-belt pulleys. Radial
2-series ball bearings are to be selected and located at O&F. The counter shaft runs at 1T00RPM
and the bearings are having a life of 12 khr at 99%, reliability using an application factor of unity,
The belt tension on the loose side of pulley A is 15 percent of the tension on the tight side. What
size bearings should be used if both are to be the same size? (20 points)
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Tanta University Theory of metal cutting
Faculty of Engineering 3 th year
Production and Mechanical Design Depart. Term Exam

New system (s aU35) Jan, 2009 Time allowable: 3 Hours

Question Orne:
A) Sketch a single edge cutting tool and label the a) face, b) flank, ¢) nose, d)
cutting cdge, ¢) relief, ) shank.?
B) Why is the cutting speed important? What will happen at different cutting
speeds, from very slow to very fast? Explain with the help of neat sketch the
methods of cutting?

Cuestion Two:
A) Which of these statement is the most correct?
a) A continuous chip with built up cdge may result when we try to cut too much metal.
b} A continuous chip will result when cutting very brittle work maiterials.
¢} A discontinuous chip will result when we use fine fecds and speeds.
d) None of the above.

B} Which of thesc statements is correct?
a) The cutting pressure drops as cutting velocity increases.
b) Power required drops as metal temperature and cutting velocity increase,
¢) We can use the guantity of metal removed by itself to estimate the required
horsepower of 2 machine tool.
d) All of the above.

() A lathe toolbit with a rake angle of 20° is cutting a scction of pipe with an inner
diameter of 6" and an outer diameter of 6.25"". The cut has a depth of 0.010" and the
chip has a thickness of (,.020", If the lathe is turning at 200 rpm, and the measured
culling forces are Fe =300 1b, and Ft =125 Ib,

a) What assumption must you make.

b) Find the following values using a graphical or numerical solution: Fs, FN, F, N, 1, ¢,
i, Ve, VI Vs,

¢) What is the minimum horsepower required for the machine?

d) Given that the tube is aluminum, use another method to find the required
horsepower.

Question Three:

A) Define the cutting tool life? List the important propertics of cutting tool
materials and explain why each is important? What are the typical types of tool
wear?!

B} We are going to estimate the effects of feedrate on tool life. Some simple
calculations yield the Taylor tool life coefficients of n = 0.4 and a C = 400, Find
the change in tool life (in %) when velocity drops by a) 20% and b) 40%.

Clhuestion Four:

A) What are the sources of heat generation in metal cutting and show with the aid
of a simple sketch the areas of heat generation that occur when using a single
point cutting tool on a lathe? What are the essential properties of a cutting fluid?

B) The power required to cut a certain materials is 0.75 hPfin*/min. A cot 0.20 in
deep®L05 in/rev leed is taken at cutting speed 100 ft/min, The work is cooled by
flow of one gallon per min. of coolant with specific heat 0.85 and specific gravity
0.9 which conducts away 0.8 of the heat produced determine the rise in the
temperature of coolant due to this cut in F* and C°.
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Tanta University & \/ J Theory of Metal Forming
Faculty of Engineering : Sunday, 25.01.2009
Production Engineering & Design Dept. Time allowed : 3 hours
3" Year Prod. 2008/2009 Final Grade ; 100 Marks
Final Exam

Solve all questions and make use of the information given at the end :

QOuestion 1 : { 20 marks )

a) Differentiate between engineering and true strain. Which of the two strains is used
in the metal forming calculations? Justify your answer.

b) A circle 1 cm diameter was printed on a sheet of metal prior to a complex stamping
operation. After the stamping, it was found that the circle had become an ellipse
with major and minor diameters of 1.4 and 1.2 cm.

i. Determine the effective strain.
ii. If a condition of plane stress (o5 = 0) existed during the stamping, and the ratio
o.= o3/ o) remained constant, what ratio (¢, /& ) must have existed?
ili. Using the principle of normality, determine the stress ratio, & = 6, / 6 , for the
von Mises and the Tresca criteria.

Question 2 : ( 20 marks )

a) A tensile sample of commercially pure aluminum of 15 mm diameter and 50 mm
gauge length gives the following readings :

| Load P (kN) 16.2 17.8 18.7 | 18.89 | 19.06
| Length L (mm) | 52.06 | 54.06 | 56.18 | 59.05 | 61.12

Use the above data to get the constant K in the flow stress-strain relation ( o=Ko")
of the aluminum sample.

b) Aluminum wire of the material tested above has to be drawn from 3 mm diameter
to 2.8 mm diameter. The friction between the die and the drawn metal is 0.35 and
the die angle was taken as 25°. The prestrain of the material is 0,025 |

i. Caleulate the total drawing force required to accomplish the drawing process.
ii. Derive an expression for the optimum die angle in the wire drawing processes.
iii. What is the optimum die angle and how much is the reduction in the drawing
foree?
iv. If the input speed is 1 m/s and the mechanical efficiency is 90 %, what is the
power required for the process?

12



Question 3 : (20 marks )

a) Derive an expression of the force required for a deep drawing of a circular cup at
any stage of the process.

b) A typical aluminum beverage can {5 5.25 in high and 2.437 in in diameter.
i ‘What diameter blank is required?
ii. s a redrawing step necessary? (Assume that a safe drawing ratio is 1.8)
41 Get the stress on the wall of the can at the middle of the drawing force { h=H/2 )
knowing that the mean flow stress at this stage is 120 MPa.

Question 4 : (20 marks )

a) Calculate the bending moment necessary 0 bend a sheet of thickness & and width b
made of an elastic-perfectly plastic material with flow stress of o . Get the final
radius of curvature of the bend if the half of the section is being plastically
deformed.

b) Cupper rods 25 mm in diameter are formed by hot extrusion. The billet’s diameter
is 75 mm and have a length of 500 mm. The mean flow stress of the heated billets
is 65 N/mm?® . Calculate the extrusion force and the power required 1o extrude the
rods at a rate of 2 m/s. '

Question 5 : (20 marks )

a) What are the undesirable effects occurring due to forming at high temperatures?

b) For a sheet having an inhomogeniety factor of 0.99 and obeys the hardening rule
& =400 ¢°?. Determine the limit strain ‘f the sheet is being stretched in one
direction normal to the inhomogeneous region. ( Derive the used law )

Useful information:

Flow rule: de, =- ap; = de, 2%

(0,-0,) (02-0a) (03-00)

dg

o

For wire drawing: F,=4, 0, mlﬂj l+£+2af1n[£-\|
g )| e 3] 4y

(A
For extrusion process: =154 0, ]n| _,I_]
- m \\A
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Tanta University Miachining of machine tools
Faculty of Engineering 3 th year
Production and Mechanical Design Depart. Term Exam

Mew system  (Zuda U5 Jan, 2009 Time allowable: 3 Hours

Duestion One;
A) Define the following:
Accuracy, precision and stiffness of machine fool?

) Prove that compliance ( €) of a center lathe is given by

C = 1/82 + 1/5] (L~x)/LY+1/53(x/L) ?

Aad find out the stiffness of a center lathe.

Wheee:

52 = rigidity of saddle

51 = rigidity of head stoek

33 = rigidity of tail stock

L. = Length of work piece

x= distance of cutting tool tip from head stock end,

Lasesiion Two:

A) Write a short notes with the help of neat skeiches for the types of the frames,
beds and ribs of machine toal?

5} Briefly cxplain and make neas sketches showing different forms of slide and slide
ways with Ulustrates how dovetails slide way system eliminates all degrees of
freedom except one linear movement required for slide movement?

Questivn Tiree:

A} There are different types of the joints of machine tools,
Explain with the help of neat sketches of each type?

B) For L =250 man and &j(joint)/ ds(solid) =3.1%107° , m = 2.44%1072 mm ™ for
rough milling and 131074, m = 58.46%1072 mm for fine grinding. Then if F
is 500 Kgf., diamcter of solid is 20 mm calculate the joint area necessary to fulfill
the given requirements of As(soild)/Aj(joint) and dj(joint)/ ds(solid) for each
value of m. also the number of bolts required if ¢ compression 20 Kgfimm?,

Where E=2100 Kgf/em?, Pm = 0.75 Kgf./mm? and As{sn%fﬁj(joint} =2/5.

| Bolt diameter | Area bolt

M6 20.1
(M8 36.6 ‘
T T =
| M12 SE—

Assume any m issing data,

Question Four:
A) Why testing of machine tool is essential?

I} There are Qifferent types of testing of machine tool,
How to make different tesis on the machine tool to have acceplance work piece,
_“by explain the tests with ihe help of neat sketches for the lathe as an cxample?



Tanta University Faculty of Engineering
Production Eng & Design Dept. Industrial organization

Time 3 hrs Jun 2009

¢) It costs 400 $ to hire a worker, including screening costs,
paperwork, and training costs. It costs 300 § to fire a worker,
including all severance and benefit costs.

d) For inventory valuation purposes, mobile costs 1.25% to
produce. The cost of carrying inventory is assumed to be 2.7
percent month ( or 2.7 cents per mobile per month)

e) Assume the starting inventory is 100,000. The desired
ending inventory, a year from now, is also 100,000. all
forecasts demand must be met no stock outs are allowed.

Q2. LS a5 Jlanll Sle Uil 51 jibian g sla guiall 5 e
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‘Tanta University
Faculty of Engineering Time allowed : 3 hours
Department of Pro. Des. Mech. Eng. N Full Mark: 50 Mark

Year: 3™ Final Exam: 2 pages
 Subject; Refrigeration and Air conditioning Academic Number: M E7 3

Date: 29 /1/2009

=Dath tables and charts of refiieraion and aiy covrlifioning are allowed favailabis with sitdents),
=Piease, answer AN questions and CLSEMIRE Gy IRSsi date and assunptions.

1) A boot-strap cooling system is used for an aeroplane to take 10 tons load. |
The temperature and pressure conditions of the atmosphere are 15 %
and 0.9 bar. The pressure of air is increased from 0.9 bar to 1.1 bar due to
ramming action of the plane and the ram efficiency is 80%. The pressure
of air leaving the main compressor and auxiliary compressor are 3.2 bar
and 4.2 bar respectively. Isentropic efficiency of both compressors is 90%
and that of turbine is 85%. About 55% of the total heat of air leaving the |
main compressor is removed in the first heat exchanger and 20% of the

| total heat of air leaving the auxiliary compressor is removed in the second

heat exchanger using rammed air. The required cabin pressure is 1.03 bar

and the temperature of air leaving the cabin should not exceed 27 T

determine:

I} The plane speed in km/sec.

i) H.P. required to take the load in the cabin.

i) COP of the system.

(10 Marks)

2)  An R-12 multi-store refrigeration system utilizes three cold stores
operating at 15, 0, -20 C with cooling capacities 20, 10. 15 TR, |
respectively. Expansion is multiple expansion valves with two flash
chambers, and thee stage compressors with intercoolers. Condensing
temperature is 40T, Assume simple vapor compression cycle except that
5 C subcooling after condenser, 5T superheating after each evaporator
and pressure drops of 50 pa in each compressor suction valve and 100 pa |
in each delivery valve, determine:

i) The mass flow rate of refrigerant in kg/s and power in kW of each
COmpressor,
. i} COP of the cycle.

(15 Marks) |

[ 3)  Aroom 8m * 5m and 3m height ( with the longer wall oriented facing north
direction ) in a gymnasium building is to be conditioned. The building site
is 32" North latitude. Wast wall separate the room from conditioned space
otherwise south wall separate the room from unconditioned space and
they are constructed from 100-mm face brick, 100-mm common brick,
Other walls (north and cast) are side streets and are constructed from
100-mm face brick, 50-mm insulation and 100-mm concrete. The room
has single window facing north with 2 m x 1.5 m and 6-mm single glass
having light color, medium weave shading. The average number of
Occupants in space is 15 persons works from .00 Am fill 900 Pm. |
Lighting is unvented and unsuspended fluorescent lamps, Number r::fJ

2/1



lamps are 8 and each lamp has 40 walt. Inside design condition is 50|
and 50% relative humidity (RH) and outdoor air is assumed to be 40T
and 70 % RH. Neglect all other loading and calculate the space total load |
and the sensible heat foctor (SHF). Base your calculations on July, 3.00 |
Pm O'clock.

{15 Marks) |

|
An amount of 15 kg/min of air at 45T dbt and 25 T wbt is mixed with 30
ka/min of air at 4 g/kg specific humidity and 80% relative humidity. The |
mixture is preheated, then partially adiabatic saturated to relative humidity
of 90%, then reheated to a final condition of 30T dbt and 50% relative |
humidity. Draw a schematic diagram of the systern and plot it on the‘
psychometric chart and then Calculate:

i) The capacity of the heaters in kW.
i} The guantity of water consumed for humidification in kg/sec.

iii} The humidifying efficiency of the air washer.
(10 Marks) |

With my best wishes ...

2i2
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Tanta Unmiversity
Faculty of Engineering Time allowed : 3 hours
Department of Pro. Des, Mech. Eng. X Full Mark: 70 Mark
Year: 3™ o Final Exam: 2 pages
 Subject: Refrigeration and Air conditioning Academic Number: ng 3:1**

=[ioth talbles and charts of reffigerarion and air condifionine are allowed fovailable with s.r;_f_a_.'em‘ﬁ ).
=Plrase, answer AN guestions and assume any missing dota and assumptions.

1} A boot-strap cooling system is used for an aeroplane to take 10 tons load.
The temperature and pressure conditions of the atmosphere are 15 °C
and 0.9 bar. The pressure of air is increased from 0.9 bar to 1.1 bar due to
ramming action of the plane and the ram efficiency is 80%. The pressure
of air leaving the main compressor and auxiliary compressor are 3.2 bar

| and 4.2 bar respectively. Isentropic efficiency of both compressors is 90%
| and that of turbine is 85%. About 55% of the total heat of air leaving the
main compressor is removed in the first heat exchanger and 30% of the
total heat of air leaving the auxiliary compressor is removed in the second |
heat exchanger using rammed air. The required cabin pressure is 1.03 bar
and the temperature of air leaving the cabin should not exceed 27 °C,
determine:

i) The plane speed in km/sec.

i) H.P. required to take the load in the cabin. i

i) COF of the system.

(15 Marks)

2)  An R-12 multi-store refrigeration system utilizes three cold stores
operating at 15, 0, -20 C with cooling capacities 20, 10, 15 T.R,
respectively. Expansion is multiple expansion wvalves with two flash
chambers, and thee stage compressors with intercoolers. Condensing
temperature is 40T. Assume simple vapor compression cycle except that
5T subcooling after condenser, 5T superheating after each evaporator
and pressure drops of 50 pa in each compressor suction valve and 100 pa
in each delivery valve, determine;

i} The mass flow rate of refrigerant in kg/s and power in kW of each
COmMpressor.
if) COP of the cycle.

(20 Marks) |

3)  Arocom 8m x 5m and 3m height { with the longer wall oriented facing north '
direction ) in a gymnasium building is to be conditioned. The building site
is 32" MNorth latitude. West wall separate the room from conditioned space
otherwise south wall separate the room from unconditioned space and
they are constructed from 100-mm face brick, 100-mm commen brick.
Other walls (north and east) are side streets and are constructed from
100-mm face brick, 50-mm insulation and 100-mm concrete. The room
has single window facing north with 2 m x 1.5 m and 6-mm single glass |

| having light color, medium weave shading. The average number of

i accupants in space is 15 persons works from 9.00 Am till 9.00 Pm.

i Lighting is unvented and unsuspended fluorescent lamps, Number of |

2]



4)  An amount of 15 kg/min of air at 45% dbt ang 25C wbt is mixed with 30 |
kg/min of air at 4 o'kg specific humidity and 8o relative humidity. The |
mixture is preheated, then bartially adiabatic saturated to relative humidity |
of 90%, then reheated to 4 finaj condition of 30T dbt and 500 relafive |
humidity. Draw 3 schematic diagram of the system and plot it on fhel

| PSychometric chart and then Calculate: I'

i} The Capacity of the heaters in ki, |
i) The quantity of water Consumed for humidification in ka/sec. |
iii) The humidifying efficiency of the ajr washer. !

(15 Marks) i:
With my best wishes

FRaAny
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Tanta University Theory and machining of machine tool
Faculty of Engincering 3 th year
Production and Mechanieal Design Depart, Term Exam

O0d system  {p238 2l ) Jan. 2009 Time allowable: 3 Hours

Cuestion One;
A) What is the metal eutting?
E) Define chip removal, non-chip removal, accuracy, precision and stiffuess?

Question Nvo:
A) There are three types of chips that are commonly produced in cutting,
Deseribe each type with the help of neat skeiches?

B) Prove that compliance ( C) of a center lathe is given by

C=1/52+ VST((L-%)/LY*+1/83(x/L) *

Where:

82 = rigidity of saddle

31 = rigidity of head stock

53 = rigidity of tail stock

L = Length of work piece

x= distance of cutfing tool tip from head stock end.

Ouestion Three:
A} Explain the requirements for the machine tools elements to be convinced to do
successful machine operation,

B} Make neat sketches showing different forms of beds, ribs, slide and slide
wavs of machine tools,

Puestion Four:
A) What roles do rake and relief angles play in cutting tools?

B) An orthogonal cut is made with a carbide tool having a 15° positive rake angle,
The variouns paramelers were noted, the cut width was 6.35 mm s the feed was setf at
0.3175 mm , the chip thickness was measured to be (L9525 mm , the culting speed was
76200 mm./min. The forces measured were (horizontal force) Fe = 169.9 M., and
(vertieal force) Ft = 56.6 Use Merchant's Circle to scale, and the velocity diagram.
From the Merchant Cirele diagram find the shear angle (o), friction foree {F), friction
normal force (N), and shear force (Fs). From the Velocity diagram find the friction
velocity (V).

Calenlate values for the coetficient of friction (1) and the metal removal rate,

Duestion Five;
A) What are the essential properties of a cutting fluid?
State the characteristics of » Iubricant vsed in metal cutting?

B} “We are lurning a 1"diameter bar, and we have a carbide tool, we want to have
the last 1 shift (8 hours) before a change is required. We know thag For earbide
lools m = 0.2, and when the bar was cut with a velocity of 400-ft/min. the tool
lasted for 2 hours. What RPM should be the lathe be sef at.
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Tanta University iga3 i>sy  Theory and Machines of Metal Forming
Faculty of Engineering Sunday; 25.01.2009
Production Engineering & Design Dept. Time allowed : 3 hours
3% Year Prod. 2008/2009 Final Grade : 100 Marks
Final Exam

Solve all questions and make use of the information given at the end :

Question 1 : (20 marks )

a) Differentiate between engineering and true strain. Which of the two strains is used
in the metal forming caleulations? Justify your answer.

b) A circle 1 cm diameter was printed on a sheet of metal prior to a complex stamping
operation. After the stamping, it was found that the circle had become an ellipse
with major and minor diameters of 1.4 and 1.2 em.

i, Determine the effective strain.
ii. If a condition of plane stress (o3 = 0) existed during the stamping, and the ratio
o= G, / &, remained constant, what ratio (o, / 7 ) must have existed?
iii. Using the principle of normality, determine the stress ratio, o = o3 / 7 , for the
von Mises and the Tresca criteria.

Question 2 : ( 20 marks )

a) A tensile sample of commercially pure aluminum of 15 mm diameter and 50 mm
gauge length gives the following readings .

T ToadP(aN) | 162 | 17.8 | 187 | 1889 [ 19.06
Length L (mm) | 52.06 | 54.06 | 56.18 | 59.05 | 6l.12

Use the above data to get the constant K in the flow stress-strain relation ( o=Ko")
of the aluminum sample.

b) Aluminum wire of the material tested above has to be drawn from 3 mm diameter
0 2.8 mm diameter. The friction between the die and the drawn metal is 0.35 and
the die angle was taken as 25°, The prestrain of the material 1s 0.025 .

i Calculate the total drawing force required to accomplish the drawing process.
ii. Derive an expression for the optimum die angle in the wire drawing processes.
iii. What is the optimum die angle and how much is the reduction in the drawing
force?
iv. If the input speed is 1 m/s and the mechanical efficiency is 90 %, what 18 the
power required for the process?



Guestion 3 : (20 marks )

a) Explain with the aid of neat sketches two methods to improve the drawing ratio.
b) A typical aluminum beverage can is 5.25 1 hich and 2.437 in in diameter.
i, What diameter blank 1s required?

ii. Is a redrawing step necessary? (Assume that a safe drawing ratio is 1.8)

Question 4 : (20 marks )

a) Calculate the bending moment necessary 1o bend a sheet of thickness / and width b
made of an elastic-perfectly plastic material with flow stress of oy . Get the final
radius of curvature of the bend if the half of the section is being plastically
deformed.

b) Cupper rods 25 mm in diameter are formed by hot extrusion, The billet’'s diameter

.« 75 mm and have a length of 500 mm. The mean flow stress of the heated billets
.« 65 N/mm? . Calculate the extrusion force and the power required 1o extrude the
rods at a rate of 2 m/s.

Question 5 : (20 marks )

a) What are the andesirable effects occurring due to forming at high temperatures”?

b) For a sheet having an inhomogeniety factor of 0.99 and obeys the hardening rule
o =400 "% . Determine the limit stram if the sheet is being stretched in one
direction normal to the inhomogeneous region. ( Derive the used law )

Usefu!l information:

Flow rule: e G . VS

E""—'—'."L 3 &S AL P
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a- Derive the equations of motion using Lagrange’s method, and then
derive the condition for decoupling the coordinates.
b- Compare between the two cases (coupled and decoupled); which is

better according to the principle mentioned above. Take a =% and
Ig=2Ma’ for the coupled case. (Mark 25%)

3~ The objective of the suspension system of a vehicle is to isolate the rider
from the unpleasant vibration due to road conditions. These conditions cause
the main mass of the motorcycle shown in Fig. 4 to translate vertically in Y-
direction and to rotate 8 about a horizontal axis that is perpendicular to the
plane of the paper.
a- Model the system taking in your consideration the following:
i- m, is the main mass of the motorcycle frame and 7, is the centroidal
mass moment of inertia of the main mass.
2- Zq (fy and ¢y) and Z, (k and ¢) are the front and back suspension of
the motorcycle respectively.
3- m;y and m; are the masses of the front and back wheels respectively.
4- ky and k, are the stiffness of the front and back tires respectively.
3- Y, and Y, the input displacements due to road conditions.
b- Derive the mathematical model of the system using Lagrange’s method.
(hark 25%)
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4 Cross section moment of inertia of 2.1x1078 with an assumed damping
factor of 0.3,
#~ Determine the response, the transmitted force and the Imusmissibi]ity.
B- Show how to reduce the Uransmissibility.
¢~ In the absence of damping, design a dynamic vibration absorber such
that when attached to the mid span of the beam, the vibration of the
beam wil] ceage and the absorber amplitude will be 20 mm

For simple Supported beam k-:ilg—fﬂ. (Mark 20%)
2~ The instrument shown in Fig. 1 is used o measure verticy] Vibrations, The

base of the instrument ig Placed on the vibrating object whose motion ig
given by x=X sin Yfand the amplityde of the mass 7 ig recorded,

displacement of the structure to within 2% error
¢~ What wil] happen to the accuracy of the instrument if the damping s
introduced? (Mark 20%)
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