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Answer All The Following Questions or Solve As You Can:-

Question (1):-[20 Marks]

(a) Name and briefly describe the types of chips that occur in metal cutting? What are the
basic categories of cutting tools in machining? Give examples of machining operations
that use each of the tooling types.

(b) Distinguish between generating and forming when machining workpart geometries?

Name the three modes of tool failure in machining?, Define the machinability?.
(c)What are the machining requirements? What are the basic functions of machine tools?
Define the machine tool?.

Question (2):-[20 Marks]

(a) What are the two principal locations on a cutting tool where tool wear occurs? Identify
the mechanisms by which cutting tools wear during machining.

(b) What are the purposes and principles and definition of machining?.

(c) Tool life tests on a lathe have resulted in the following data: (1) at a cutting speed of 375
St/min, the tool life was 5.5 min; (2) at a cutting speed of 275 ft/min, the tool life was 53
min. Required: (a) Determine the parameters "n" and "C" in the Taylor tool life equation.

(b) Based on the "n" and "C" values, what is the likely tool material used in this operation.
(c) Using your equation, compute the tool life that corresponds to a cutting speed of 300
JYmin. (d) Compute the cutting speed that corresponds to a tool life T= 10 min.

Question (3):-[ 20 Marks]

(@) Define the jigs and fixtures? What is the purpose of jigs and fixtures? What are the
advantages of using jigs and fixtures?.

(b) Note that both the terms "tool strength' and "tool-material strength" have been used in
the text. Do you think there is a difference between them? Explain.

(c) Machining tests have resulted for "AISI 2340" by using cutting tool "HSS" according to

the following equation:-
» V.1"5 7.4 =50.4

at tool life was (100 min) , and at cutting speed of (45 m/min), and depth of cut (2.5 mm),
and feed is (0.3715 mm/rev).

Required: - Calculate the tool life when following :-

(i) increasing cutting speed by 20%.

(ii) increasing feed speed by 20%.

(iii) increasing depth of cut by 20%.

(iv) increasing the three (cutting speed , feed, depth of cut) by 20%.

Question (4):-[ 20 Marks]
(a) In modern manufacturing, which types of metal chips would be undesirable and why?.
(b) What are some basic principles or rules need to be followed while planning for locating
blanks in fixtures?. P.T.0. — (2)




(c) What constitutes suitability Jor die production? Explain design criteria for die-
manufacturing products.

Question (5):-] 20 Marks]

(@) Define: Functionability Aspects — Manufacturability Aspects — Edge Formation.

(b) What is the hopper in injection molding machine? Define the bulk density and liquidity
and fluidity material during injection?.

(c) What are the design considerations Jor jigs and fixtures? What are the principles or
rules of locating in jigs and fixtures?.

(d)What are the main elements in Jigs and fixtures? and what are the general basics for design
Jigs and fixtures?,

[[[The End of Examination Paper]]]

{{{Dr Eng./ Alaa-Eldin A. El-Hammady}}}
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Remarks: (answer the following four questions... assume any missing data... answers should be supported
by sketches...etc)

observations

Q2:  the number of weekly bottle volume in ounces

customer complaints are
No.of monitored at a large hotel using a | Sample 1 2 4
complaints | C-chart. Complaints have been | Number
recorded over the past thirty
weeks. Develop three-sigma control
limits using the following data,

15.85
16.12
16.91
16.01
15.75
15.64
16.02
16.9
15.34
15.93
15.94
15.83
16.04
15.73
15.98
15.89
16.12
15.92
16.35
15.78
15.88
15.89
15.93
15.44
15.01
14.5
14.33
17.5
17.34
30 17.2

Thanks Dr A.M. Elkassas
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FINAL EXAM (4" YEAR) Robotics  &Ugug,) 4 S, bis1 5 pike
Assume any missing data
Question One

For a planar 3-RRR parallel manipulator the moving platform is defined by three moving .
pivots A,B, and C, and the fixed plat form is defined by the fixed pivots P, Q, and R. The |

origin of the fixed coordinate frame is located at point P. The x-axis points along the
direction of PQ and the y-axis is perpendicular to PQ. Assume that both of moving
platform ABC and fixed platform PQR are equilateral triangles (AB=BC=AC=35 mm;
OQ=QR=RP=75mm). The first limb is defined by PDA; the second iimb is defined by
QEB; and the third limb is defined by RFC. Where: PD=QE=RF=DA=EB=F C=22 mm.
Point G is a point located at the center of the moving platform.

Consider the point G is coincident with the center of ‘tne fixed plétform at the initial
position of the manipulator. -

1) It is required to use this manipulator to cut a horizontal slot iO mm length and
then cut a vertical slot 10 mm length using an end mill located at the centroid of
the end-effector (point G). Determine the inputs of the actuated links (Graphical ;
solution).

Hint: In this example the manipulator is used as a machine tool.

2) It is required to use this manipulator to index a workpiece two times (20°for |

each). Determine the inputs of the actuated links (Analytical solution).

|
Hint: In this example the manipulator is used as an indexing device. !
|

Question Two '

A schematic diagram of the SCARA Arm and Scorbot Robot is shown the following |
figure. Find the link parameters and the Denavit-Hartenberg (D-H) transformation |
matrix for each link. Find the overall transformation matrix for the robot. ]

You can achieve it. Dr. Ammar Elsheikh
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You can achieve it.

Dr. Ammar Elsheikh



