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Q(1) [a] Find the transfer function for the following circuit V,(s)/V,(s) (8 Marks)
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[b] The characteristic equations of linear control systems are given below.

Apply Routh-Hurwitz criterion to determine the root distribution and
the system stability. (12 Marks)

1) $°+88*+25° +48% 425 +4=0

2) S +8° +28 +8% +352 425 +2=0
3) 87+38°+38%+ S+ $34+382+35 + 1 = 0
4) §°+8*+28°+28? +35+5=0

- QQ) [a] (1) For the following feedback system: (12 Marks)

R(S) ' 4 Y(S)

S+1

Find:
(i) The type of the system, the open loop and closed loop transfer function.

(ii) The error constants (iii) The steady state error to the input r(r) = 1-2¢ +8

(iv) The peak time, maximum overshoot and settling time (2% error) for unit step input

[b] Determine the transfer function using block diagram reduction. (8 Marks)
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| el Daterlnine the transfer function Y/R and E/R using a signal flow graph. (10 Marks)

b f, Q(3)[a] Find a state space model for a control system having the transfer function:
e PO L o il
§(s+5) (s +65+195)

in the pole-zero form (8 Marks) and other representation. (4 Marks)

[b] 1) For the following system draw the state diagram (3 Marks)

e el

=l 7
2) Determine whether the system is completely state controllable, observable and stable (5Marks)

[c] Find the transation matrix D(t) of the following system. (5SMarks)
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 Q(4): (10 Marks) -

" The open loop T.F. of a system with unit negative feedback is given as:
K

G HS) = o35+ 6)(S + 8)

(i) Sketch the root locus.
(ii) Determine the range of K for system stability.

(iii) Find the value of K at critically damped response.
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solve all questions:

Question |z (30 ma

tnatabular form and with the aid of drawings only show the difference between the
following:  (Note:Write all the necessary labels on the drawings) ’
tosteel shear plate salety device and Spring release safety device
i Operating principles of Rocker arm press and toggle press
v PEC with central and distributed input/output systems
v Schematie of anvil hammer and counterblow hammer

a) What are the main spectlication of an eccentric press?
Explam your answer with the aid of sketches.

) Explamn the necessity ol having a weight counterbalance in presses.
¢) State the factors considered when selecting a press.
Guestion 3 : (20 macks )

@y Draw a schemaue of a double-ucting press and label all its main parts. Explain
how it works and state the suitable operations for it.

L) Plota cycle tme oba hydraulic press and state the main steps on it.

o) What are the advantages ol hydraulic systems over other methods of power
transnussions lor presses?

)" .

Question 4 : (20 marks )

a) How is it possible with a CNC punch press to achieve a wide variety of sheared
ccometries with fittle number of tools?

Ub braw a construction ol an electrically operated 4/3 directional control valve and

explam how it works.

Cyostate the typread telds ol applicaton ol screw presses.
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Answer as brief. as possible.

Question One " , :

a) Explain how to cut a thread on a milling machine?

b) What is the difference between single-rib traverse grinding, multi rib traverse
grinding, multi rib plunge grinding, and skip-rib traversc grinding?

¢) Explain how to produce internal and exiernal gears using broaching
technology?

d) Explain how to produce external gears using multiple-tool shaping head?

Question Two

a) Explain how io use hobbing machines to prod-ce: (i) spur gear, (ii) helical gear,
and (iii) worm wheel?

b) What is the difference between gear shaping with rack cutter and pinion cutter?

c¢) What the difference between rack type and dish type of gear grirding?

d) What are the main parameters that afféct the performance of MQL?

Question Three

~ a) Discuss the impact of the use of nanofluids during machining operations on;

i.  Cutting Force

1. Surface Roughness
iii.  Cutting temperatures
iv.  Tool Wear

jees

b) Discuss the relationship between the cutting temperature and the hardness of the
tool material.

¢) Discuss two coating materials used for carbides cutting tools.

d) Compare between relative performance (tool life) of thick film diamond (TFd)
and polycrystalline diamond (PCD) in turning of high-silicon aluminum alloy.

i
i

You can achieve it. ' ’ Dr. Ammar Elsheikh |
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Question Four

a) Discuss the importance of hexapods in machining applications.

b) Classify workpiece materials according to the ISO-standard.

¢) What are the advantages and limitations of horizontal multi-spindle bar and
chucking automatic lathe?

d) Discuss the effects of cutting tool geometry on: chip control, productivity, tool
life, cutting force, surface integrity, and residual stress.

Question Five

a) Explain the three main factors that contribute to the final residual stresses state
on machined surface.

b) Compare between the turret and capstan lathes.

¢) Explain the relationship between the degree of automation and production
capacity. :

d) What are the advantages and the limitations of multi-spindle autonuatic lathes?

Question Six

Draw a tool layout for the component shown in the following figure. Also,
determine the floor-to-floor time necessary for producing the component on a
turret lathe. (Assume any missing data)

777722,
77

. -
e 55 — ,

.

A

$35 $10

You can achieve it. Dr. Ammar Elsheikh }‘r
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Solve all questions in the two  pages:

Question 1 : ( 25 marks )

e

60

¥

30 | a0
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Dim. in mm

i. Suggest a suitable dje-set to produce the shown product.
ii. Calculate the required force according to your die-set selection.
iii. Determine the pressure line of action.
iv. Draw a simplified section of the die-set.
- v. Show with neat sketches the possible defects in the sheared part.
vi. Explain the methods to avoid the defects in the sheared part.

Question 2 : ( 20 marks )

processes:
Heading — Upsetting — Fullering

b) Give two examples on how to control flow lines in forging.

c) State the advantages and disadvantages of rubber forming,

172




Question 3 : ( 20 marks )

a) Define: bloom — billet — slab — plate — sheet — strip

b) Show with aid of sketches the possible defects when rolling with insufficient

camber.
c¢) The shown section of radius R is to be produced from a /.C).\
flat strip by contour rolling from one stage. The material . R 20 ~R

has a modulus of elasticity of 200 GPa and a yield stress :
of 250 MPa. \/

i. Derive an expression for the maximum elastic strain value in the section.
ii. IfFR =50 cm and © = 30° , what is the minimum distance between the two
stations to prevent ( &) occurance of wrinkles?
iii. How can we reduce the distance between the two stations without increasing
the strain?

Question 4 : (25 marks )

a) A tank cover made of steel sheet of thickness "#" takes the shape of a hemisphere
of diameter "D" is to be produced by explosive forming.
i. Suggest a suitable transmitting medium and justify your answer.
ii. Derive an expression to calculate the required deformation energy.
iii. The cover has a 1 m diameter and final thickness 2 mm and the steel alloy has
a hardening law of @ = 450 $%?2 (MPa). The amount of energy per unit
explosive mass'is 4 x 10® J/kg and the overall efficiency is 0.35 . What is the
explosive mass necessary for the process?

b) Wire drawing is an important forming process, accordingly:
i. Draw a section in a typical drawing die showing its geometry.
ii. Discuss shortly how is the wire material prepared for the drawing process?
iii. State the possible reasons for the breaking off the wire material.
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50. Both gears are made of 0.4%C stee] hardened to 250 BHN. Pinion turns at 1450
RPM. Determine the power capacity of the gears and the out-pot torque?
Q2: Question two (55%): -

It is required from you to design an electric-vehicle gear box, so use the following data in
your design; - ‘

1. The electric motor speed ranges from 500 to 3000 RPM

2. The electric motor power at the full load (3000 RPM) is 150 HP (the out-pot power
proportional to the rotating speed.

- The vehicle speed ranges from 10 Kmv/hr to 180 Knmvhr,

The vehicle tire diameter is 0.65 m,

Start with speed reduction of 1:2 (1/2) for a pair of helical gears (2&2)
End with speed reduction of 1:2 (1/2) for a pair of beve] gears (5&5)
The rest of gears wear spur gears (3&3, 4&4)

® N woa W

A schematic drawing is
shown below, so draw e —— e e e
a full construction for !

the gear box and
include in your design
the calculation for shaft
6 and 7 and bearing
selection for them.,




Q 3: Question three (25%): -
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