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Remarks: (answer the following questions. .. assume any missing data...)

Question one: Choose the correct answer (20 Marks)

1. For sawing:
a) Removal rate is based on cross-sectional area of the cut.
b) Removal rate is based on volume removed for roughing passes, and surface area finished for
finish passes.
¢) Plunge feed rate is based on the diameter and the depth of the hole.
2. Which one of the following manufacturing processes will likely result in the worst surface
finish: "
(a)cold rolling, (b) grinding, (c) machining, (d) sand casting, or (&) sawing?
3. Which of the following are examples of generating the workpart geometry in machining, as
compared to forming the geometry (two correct answers): (a) broaching, (b) contour turning, (c)
drilling, and (d) profile milling?
4. In a turning operation, the change in diameter of the workpart is equal to which one of the
following: (a) 1 x depth of cut, (b) 2 x depth of cut, (c) 1 x feed, or (d) 2 x feed?
3. For milling, turning and grinding:
a) Plunge feed rate is based on the diameter and the depth of the hole.
b) Removal rate is based on cross-sectional area of the cut. :
¢) Removal rate is based on volume removed for roughing passes, and surface area finished for
finish passes.
6. A lathe can be used to perform which of the following machining operations (three correct
answers): () boring, (b) broaching, (c) drilling, (d) milling, (e) planing, or (f) turning.
7. A facing operation is normally performed on which one of the following machine tools: (a)
drill press, (b) lathe, (c) milling machine, (d) planer, or (e) shaper?
8. Knurling is performed on a lathe, but it is a metal forming operation rather than a metal
removal operation: (a) true or (b) false?
9. For drilling and tapping:
a) Removal rate is based on volume removed for roughing passes, and surface area finished for
finish passes. e s
b) Plunge feed rate is based on the diameter and the depth of the hole.
¢) Removal rate is based on cross-sectional area of the cut.
10. Which one of the following turning machines permits very long bar stock to be used: (a)
chuckimg machine, (b) engine lathe, () screw machine, (d) speed lathe, or (e) turret lathe?

-

Question Two: (20 Marks)

Write short note about;

a) The sequence of the proposed time estimation method?
b) Differential Indexing?




Question Three: (30 Marks)

a) How would you make a bolt?

b) Calculate the machining tiine required to produce one piece of the
component shown in Figure given below starting from f 25 mm bar. The
following data is available. For turning: Cutting speed = 40 m/min, Feed =
0.4 mm/rev, and Depth of cut = 2.5 mm/per pass. For thread cutting:
Cutting speed = 8 m/min. Using process sheet.

F | ah &

Question Four: (20 Marks)
a) Calculate indexing for 60°?

b) Calculate Indexing 77 divisions (uus-;i/l'lg compound indexing two methods)?
Brown and Sharp Index plate:

Plate1  15-16-17-18-19-20

Plate2  21-23-27-29-31-33

Plate3  37-39-41-43-47-49

Cincinnati Standard Plate

One side 24-25-28-30-34-37-38-39-41-42-43
Other side 46-47-49-51-53-54-57-58-59-62-66

¢) Distinguish between Two principal methods of gear manufacturing?

d) Explain in detail types of grinding process, support your answer using neat sketches?
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Solve all questions and assume any missing data:

Question 1 : (30 marks )

a) A crank press has a maximum frame capacity of 1200 kN and a stroke of 100 mm.

1. Draw on the same scale both the allowable frame capacity and drive motor
loading capacity of the press with the crank angle.

ii. Get from the diagram the allowable loading at 45° above BDC.

iii. Three different forming processes listed in the given table should be

performed on the press. Check if these processes are allowable for the press.

the press and 45 mm above

i | Position of maximum force Maximum pressing force (kN) ]
number

1 at 15° crank angle 1000

2 at 40° crank angle 850

2 constant force between BDC of 700

iv. Discuss a method to protect the press from the overload.

b) Sketch a friction drive screw press showing its main parts, then explain the
method of work for this press.

¢) The shown flywheel working in a screw press made of a material with density
7250 kg/m" and has a rotational speed of 1500 rpm.- :
i. Name the numbered part. ;

- _ii. What is the work capacity of this screw press in N.m. ?
iii. Calculate the press impact velocity if the spindle pitch is 3 cm.

Solid cylinder

Lo z
Li=z #-#* o

o
[8\]

60

Hollow cviinder

Iy=z-h- (R4~

i‘

300

80.,

Dim. in mm



Question 2 : ( 20 marks)

a) Show the different characteristics between a toggle press and a knuckle lever
press on the time-displacement diagram. Hence determine which of them is more
suitable for deep drawing operations. Justify your answer.

& §

b) Sketch a rocker arm press and talk about its applications.

Question 3 : ( 20 marks)

a) Design a hydraulic circuit to control the action of a piston in a hydraulic press.
The circuit shall inculde controls of oil -direction, -speed and -pressure.

b) Draw a simple layout of a hydraulic fine blanking press showing its main
components and talk about the role of its main parts.

Question 4 : (20 marks )

a) One of the hammer types is the counterblow hammers.
1. Draw a schematic of a counterblow hammer showing its main components
and talk about its method of work..
ii. Talk about the materials used in producing its main parts.
iii. Write down the calculation of its impact energy as well as the impact
velocity.

b) For the shown machine:
i. What is the name of the machine?
ii. Explain with the aid of the numbered parts the methodology of work of the
machine.
1. State the main advantages of this machlne
iv. Draw a cross-section in one of the tools operating on this machine. .
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Course Title Mechanical Systems Academic Year 2022/2023 | Course Code M?D3223
Year/ Level Third Second Semester Exam | 14(5) Marks 85
Date 11-6-2023 No. of Pages (3) Allowed time 3 hrs
Remarks: Answer all the following questions
Question Number (1) (15 marks) .
a) Find the differential equation for the following system. (7 marks)
B
ERANAD ST i
+ - -
Vg( t) VL( t) ko
Vr ==V o
. o : RLC series circuit =
© ©) =TT
. . XJ S ! Xz S 3 8 T
— = rks
b) Find the transfer function — - and — = (8 marks).
u — X| et X3
V,
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Question Number (2): (20 marks)

a) Determine the system transfer function given by the block diagram given below.

(10 marks)
r { adls) | .
' |
|
T X5 A e o] sats | este) |- HED e
BE el o T R ES | PO
f l - J_E}.S_S_) WL
L e I’,};Z;)”r___ ]
b) For the system shown in the figure below, Determine the range of k for stable system.
(10 marks)
R /N |k 10 v
T S s+4
1
s+1
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I Question Number (3): (15 marks)
a) For each of the following characteristic equations, determine whether the system is stable,
critically stable, or unstable. (9 marks)
1. F(s) = s®+4s?+s+16
2. F(s)= s8+s°+2s*+2s3+3s%+25+4
3. F(s) = s”+3s5+3s5 +s*+53+3s2+3s+1
b) A unity-feedback system has an open-loop Transfer function. (6 marks)
2
G(s) =
(s) s2(s+2)(s?+2s + 2)
1. Calculate the position, velocity, and the acceleration error constants.
2. Determine e, for a unit-step, a unit-ramp, and unit-parabolic inputs.
Question Number (4): ; | 7j7‘(20‘.m_a'rks)
{ 2) Consider the unit-step response of the unity-feedback control system whose open-loop transfer
function is (10 marks)
1
G(s) = ——
(s) s(s+1)

Obtain the rise time, peak time, maximum overshoot, and settling time.

b) For the following first order system, find both the impulse response and step response.

(10 marks)
R(s)+ 1 Y(s)
> Ts
! Question Number (5): (15 marks)
a) Determine the transfer function using Mason’s rule. (8 marks)
R 1 f
& e
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b) When the system in (a) is subjected to a unit-step input, the system output responds as shown in

(b). Determine the values of K and T from the response curve. (7 marks)
) c(r) ‘
R | K as)
s(Ts+1) - 3 / 20 -
1
|
|
(ﬂ) - 0 2 I3
®)
End of questions..............
E i -
- [ Time domain | S-domain | | Transicent Time Response Spedification:
1+0. —72
u(t) = 1+07¢ o S (__ch )
Wn Tr = ¢
Wpy 1 — §?
T : 2
-_—— '1" —_
P /102 * Cwy
w¢

% M, =100 e V'

Best Wishes
Du. Basma Ebkilay
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Solve all questions and try to use drawings as much as possible to support your answer

and assume any missing data:

" Question 1 : ( 30 marks )

a) Show with neat sketches the difference between the following shearing processes:
piercing - planking - deburring - lancing

sheets of 195 MPa shear strength and 3 mm thickness.

- = D) ILis reggrired to produce the shown part in mass production from cold drawn steel

i. Suggest and construct a suitable die-set to produce the part.
ii. Calculate the required force according to your die-set design and the center of
pressure due to the shearing process only.
iii. Show with neat sketches the possible defects in the sheared part and the
methods to avoid these defects.

16

50

R4

30

i
> |

27

o

S L__JEZSFEEWZ |

1/3

NN

16 |

g\\\

o0

Sec A-A

Dim. (h M

Question 2 : (25 marks )

a) Show in one diagram the effect of cold work on strength, hardness, ductility and
grain boundaries

b) A steel wire of 0.5% C content is wet drawn from 12 mm to 10 mm diameter
through a wire drawing die.

i. Suggest a proper heat treatment for the wire material to have a best possible
drawing performance?
(Use every possible chart, diagram, sketch,....etc. to explain your answer)

ii. How can we prepare the wire surface for the drawing process?

iii. Draw a cross-section of the drawing die showing its main zones and
dimensions. (make use of the given usefil information) .
“1v. If the wire breaks durfng the process, mention the possible reasons for that.

v. Itthe given process is part of a drawing line consists of 3 drawing stations, draw

the possible tandem machine configurations.

Question 3 : ( 20 marks )

a) What are the advantages of forming processes over other manufacturing techniques.

b) The channel with the shown cross-section is required to be S
produced by contour rolling. The distance between the two Y
stations is 1 m. The material has a modulus of elasticity of 50

200 GPa and a yield stress of 250 MPa. - 1
Dim. in mm
i. Plot the change of the strain and stress along the cross-section contour.
ii. Is it recommended to use the given rolling conditions? Justify your answer.
1ii. What are the actions to be done in order to have a successful rolling process.

Question 4 : (15 marks )

a) Discuss about the factors affecting the recrystallization temperature.

b) Why is water being used as the transmitting medium of the shock wave in explosive
forming?

¢) Explain with the aid of neat sketches the difference between the following forging
processes:
drawing down — heading — fullering

! 30 s gledl 5 3y gk as
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