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rhcrc are three questions. Answer all the questions. Fhe symbols have their usual rneanlngs.
Marks of each question are mentioned with the questions and corresponding CO and PO and the

total marks are written on the right side. Assume reasonable values of missing data.

1. a) Upon defining the term machine tool, discuss its unique characteristics.
Discuss different methods which can be implemented to enhance the
productivity level of machine tools. (6 Marks)

25

(COI)
(POI)

b) Classify the machine tools guideway (names only). Suggest the most
suitable type of guideway mechanism that can minimize the stick-slip and
material wear and justify. (6 Marks)

C) I
11.

Illustrate a center lathe and label the major parts. (8 Marks)
Differentiate between Turret Lathe and Capstan lathe in a tabular
format, (5 Marks)

2. a) 1.

11

1.

11.

Illustrate a plain milling cutter and label its major elements.
(5 Marks)
Illustrate the nomenclature of a single point cutting tool. (5 Marks)

25
(COI)
(POI)

b) Differentiate between a shaper and a planer machine in a tabular
format. (4 Marks)
Illustrate the kinematic system of a shaper machine. (6 Marks)

c) Write a short note on (anyone) of the following topics:
I. Abrasive grains of grinding wheel (5 Marks)

II. Grade of grinding wheel (5 Marks)
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3. a)

b)

Write a short note on the machine tool drivc system through the illustration
of a simple figure showing the major sub-components. (10 Marks)

25
(C02)
(P03)

A design specification of a machine tool shows that it will operate under
variable loading conditions. The expected load variation based on process
analysis is shown in Figure 1. For generating primary motion, a motor wah
an overloading coefficient of 1 .3 must be used. According to the design, this
machine will transfer the primary moat)n from the motor to the helical gear

drive shaft using a v-type belt. The gear drive utilizes a disc-clutch while
changing the gear ratio in speed changing mechanism. Based on the load
variation graph provided in Figure 1, analyze the required power rating of
the required motor for generating primary motion. (15 Marks)
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Figure 1 : Variable Loading Condition of Designed Machine Tool of question 3(b).
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I-able in 1 Values or coefyicieni oy' ejficiency ror various transmission and supports

1\pc o.+' I-l'unsmission t>r Sttppot-I CoeffIcient of l’:ffnienc}

Belt drive with flat belt 0.98

Belt drive \\ itIl V-belt 0.96

Spur Setll' drl\ c
C).98

Helical gear dri\'e
o.97
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