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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. List of type of cutting tool used in machining process.

Lo

Compare orthogonal and oblique cutting in lathe operation.

3. List the operation to produce diamond shape on the shaft.

4. Compare capstan and turret lathe in terms of machining process.

5.  Differentiate upward and downward milling with sketch.

6.  Define centerless grinding with its application.

7. Define recirculating baHi"sc'réw's in computer numerical control machine.
8, Compare open and closed loop system and its significance.

9.  Differentiate loops and subroutine CNC machine tools.
10, List different types of code language used in CNC programming.
PART B — (5 x 13 = 85 marks)

11. (a) (1) List and illustrate the major material properties required of cutting
tool. ()

(i) Explain what 1s meant by the term machinability and what it
involves. Why does titanium have poor machinability? (8)

Or




FEESERN & 1

14

©

23':__f (ii):

@
)

(a)

by

 1:}f:,;;:(iii)
'(é_):_-- |

Gy

= -('ﬁi)_'_
(@) Estimat
oo apnealed . copper-alloy round bar from a 60-mm diameter to a

: Z' “58-mm diameter, using a high-speed steel tool. Estimate the time
e reqmred for an uncoated carbide tool. (6)

SN {;:(ii)f

Descr1be effect of temperature on tool hfe S _' ; . : (5)
Explam Why continuous chips are not necessarﬂy desu"able i (4)

Comment on the role and importance of the rehef angle @

LlSt the typee of machining operations that can be performed on a

3 lathe e (5)
Locate compound rest on lathe machine with sketch. _: E (b
Bneﬂy dlscuss about compound rest and cross slide. _ (4)

Or

Estimate the machining time required to rough turn a 0.50-m-long

.'A h1gh strength cast-iron bar 200 mm in diameter is being turned
- on a lathe at a depth of cut d = 1.25 mm. The lathe is equipped with

" a 12-kW electric motor and has a mechanical efficiency of 80%. The

spiridle speed is 500 rpm. Estimate the maximum feed that can be

~ used before the lathe begins to stall? (7)
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Ekplain why milling is such a versatile machining operation. {4)

Describe the different types of cutters used in milling operations
and give an application of each type. (9)

Or

Explain why the axis of a hob is tilted with respect to the axis of the
gear blank. _ (6)

A single-thread hob is used to cut 40 teeth on a épur gear. The
cutting speed is 35 m/min and the hob is 75 mm in diameter.
calculate the rotational speed of the spur gear. : (D

Identify the differences between mechanization and au.tomation. (6)

Define numerical control machines with example. N (7)
Or |

Explain open-loop and closed-loop contral ¢ircuits with sketch.  (8)

Describe the factors that have led to the development of numerical
control. (5)
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15, (@ (1) Define Slgmﬁcance Cof computer mtegrated manufacturing
operatlons. . : o SR (6)

(1) Explain with ﬂow cha1t of settmg up a CNC machine for machining

in lathe. T SR EEERT (7)

o Or o Sl
(b)) () Define terms fixed. cycles, loops ‘and subroutine in computer
numerical control machme T T (7)

{11) Differentiate the terms computer alded and computer integrated. (6)
PART Q'-‘—' (1_- %15 = 15 marks)

16. {a) Design a boring Bars_ with interrial '&é'mping capabilities to reduce or
eliminate vibration and chatter during machining with sketch.
. = on
(b} The part shown in 'Figur'e'is to be machined from a rectangular blank.
Suggest the machine tool (s) required, the fixtures needed, and the types
and sequence of operations to be performed. Discuss your answer in

terms of the work piece material, such as aluminum versus stainless
steel.
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