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Course Overview:

Theory of Machines deals with the study of relative motion between the various parts of machine, and forces which act on them. ... It combines theory, graphical and analytical skills to understand the Engineering Design. This subject contains marks weight-age of 8 to 9 in GATE Mechanical Engineering. 
Course Outcomes:
	CO. NO.
	Cognitive Level
	Course Outcome 

	1
	Knowledge
	Understand the cutting tool geometry, mechanism of chip formation   and mechanics of orthogonal cutting

	2
	Knowledge
	To gain knowledge of grinding and different methods of grinding.

	3
	Knowledge 
	To learn about the concept of tool life etc.



Prerequisites:
1. Basic Knowledge about Free Body Diagram
2. Must have completed the course on Manufacturing Process and Basic Mechanical Engineering.


Course Outcome Mapping with Program Outcome:
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Course Coverage Module Wise:
	Lecture  No. 
	Chapter 
	Topic 

	1 
	1 
	INTRODUCTION: Objective, scope and outcome of the course. 

	2 
	2 
	CLASSIFICATION OF METAL REMOVAL PROCESS AND  MACHINES 

	3 
	2 
	Geometry of single point cutting tool and tool angles 

	4 
	2 
	Tool nomenclature in ASA 

	5 
	2 
	Tool nomenclature in ORS 

	6 
	2 
	Concept of orthogonal and oblique cutting. 

	7 
	2 
	Type of chips 

	8 
	2 
	Continues chip with buildup edge 

	9 
	2 
	Mechanics of metal cutting 

	10 
	2 
	Interrelationships between cutting force 

	11 
	2 
	Shear angle, strain and strain rate 

	12 
	2 
	Thermal aspects of machining and measurement of chip tool  interface temperature. 

	13 
	2 
	Concept of machinability 

	14 
	2 
	machinability index, 

	15 
	2 
	factors affecting machinability 

	16 
	2 
	Different mechanism of tool wear( Crater Wear)

	17 
	2 
	Different mechanism of tool wear( Flank Wear)



	18 
	2 
	Types of tool wear 

	19 
	3 
	CONCEPT OF TOOL LIFE 

	20 
	3 
	Taylor’s tool life equation.

	21 
	3 
	Introduction to economics of machining 

	22 
	3 
	Cutting fluids: Types, properties, 

	23 
	3 
	Selection and application methods. 

	24 
	4 
	BASIC MACHINE TOOLS: Constructional configuration 

	25 
	4 
	Estimation of machining time on lathe, drilling 

	26 
	4 
	Estimation of machining time on, drilling 

	27 
	4 
	Estimation of machining time on Milling 

	28 
	4 
	Estimation of machining time on Grinding 

	29 
	4 
	Gear cutting on milling, Gear hobbling 

	30 
	4 
	Special Purpose Machine Tools 

	31 
	4 
	Automatic lathes, capstan and turret lathe machines

	32 
	4 
	Operational planning and turret tool layout 

	33 
	4 
	Sequence of operations. 

	34 
	5 
	INTRODUCTION TO GRINDING AND DIFFERENT  METHODS OF GRINDING 

	35 
	5 
	Abrasives; natural and synthetic, 

	36 
	5 
	Manufacturing and selection of grinding wheels, 

	37 
	5 
	Wheel specifications. Honing, lapping, super finishing. 

	38 
	6 
	HIGH VELOCITY FORMING METHODS 

	39 
	6 
	Definition; Hydraulic forming, 

	40 
	6 
	Explosive forming 

	41 
	6 
	Electro-hydraulic forming 

	42 
	6 
	Magnetic pulse forming. 





TEXT/REFERENCE BOOKS 

1. RAO. P.N., MANUFACTURING TECHNOLOGY, VOL. 1,2 AND 3,  TATA MCGRAW HILL  
2. SCHEY, INTRODUCTION TO MANUFACTURING PROCESSES,  TATA MCGRAW HILL 

Teaching and Learning resources:
· MOOC (NPTEL): - 
https://drive.google.com/drive/u/1/folders/1gimy5aZo207_Oja05Hw6JE2qNjyotPOz.

YouTube Videos Link – 
https://www.youtube.com/c/TECHNICALCLASSES_TC


· Assessment Methodology:
1. Two Midterm exams where student have to showcase subjective learning.
2. Final Exam (subjective paper) at the end of the semester. 
3. Surprise Test.

Last Year Paper.
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Roll No. ——" 5E1323

in / B:
 gem. (Main/ Back) Exam., Feb.-March - 2021
B. Tech. V - S ¢ Atomobile Enginecring
SAE4 - 03 MaWacturing Technology
ComMOn for AE, ME

Time: 2 Hours [To be converted as per scheme]
‘Max. Marks: 82
Min. Marks: 29

Instructions to Candidates:
Attempt all ten questions from Part A, four questions out of seven question
from Part B and two questions out of five from Part C.

Schematic diagrams must be shown wherever necessary. Any data you fee
missing may suitably be assumed and stated clearly. Units of quantitie
used fealculated must be stated clearly
Use of following supporting material is permitted during examination
(Mentioned in form No. 205}
LN 2 NIL
PART-A

(Answer should be given up to 25 words only [10x2=20
‘All questions are compulsory

@ Why metal removal process is the mos expensive among other manufacturing
processes?

Q2 Explain the term “Machine Tool and how it s different from a machine?
Classify various metal removal processes

Q4 What s rake angle? How does it affect the cutting process?

(@ Compare high speed steel and cemented carbide cutting tof materials,

Q.6 Explain the effectof temperatur of cuting on the too! lfe

Q.7 What are different functions of cutting fluids?
What is the function served by a lead screw in a machine tool?

9 What is magnetic pulse forming?

20 Enlist the factors affecting machinabiliy

(561323 Page 10fs 7801
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PART -B
(Analytical/Problem solving questions) (4x8=32]

Attempt any four questions
NQ* Explain the chip formation process and ypes of chips ith neat digrars,

k&z Derive an expression of shear force in orthogonal cutting with neat figures.

Q3 Wrie a shor note on ceramic cutting toot i

Q4

Estimate the actual machining time Tequired for the component (C steel) as shown in
figure -1 using a centre

athe. The available spindle speeds are 70, 110, 176, 280, 440,
700. 1100. 1760 and 2800. Use a roughing speed of 30 m/min and finish speed of 60

m/min. The feed for rougl 4 mmrev while that for finishing is 0.10 mmrey.

i« 2 mm. Finish allowance may be taken as

‘The maximum depth of c

for roughin

0.75 mm. Blank o be used for machining is S0 MM in diameter. Assume over travel of

SERY

t00l as 2 mm,

i

120 ——>

50
1L

e Blank)

AOS SEUDIRE MMM

[

a2

Figure

inished component )
QS Why chucks are used? List varions types of chucks used in lathes. Describe any one
' with neat sketch,

Q6 What s a drill? List various types of drills used. Describe any two types of drills with

neat sketches,

j, Compare grinding. honing and lappii

g 760
(5E1323) P—— 12780}
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PART=C
(Descriptive/Analyical Vo Solving/esign Questons)  (2x15=3

ttempt un) N

Q1 What i a milling machine? Describe working principle and various parts of horizont
e and column type milling machine Vith diggram,

Q2 Describe working principle of electro hydraulic forming process with neat diagram,
jtations of 1? Also give application.

What are advantages and lim
AIST 4140 stcel is 1o be trned with a dept

Q3 A 600 mm long job o 150 i dianeter of

a is applicable for t

of cut of 1.5 mm and a fecd rate 0.25 wanfrey. The following d

problem:
Labour cost per hour = 3 12,00, Macline overhead per hour = 3 40.00. Grinding co

per hour = 215,00, Grinding machine overhead per hour = 2 50.00 and 1dle time

Jor*s tool Tl cquatin is given by V177 = 475, The operation ¢

5 minutes. The T:
as braved tools or throwaway 100ls.

be carried out using tungsten carbide tools cither

For brazed tools:

Initial cost = 2 6000, Grinding time = § minutesfedge, ool change time = 2 minutes

9 grinds per tool before salvige

For Throwaway tips:

Initial cost = ¥ 40,00, Tool change time = 1.5 minutes, Total cutting ediges =

Find the optimum cutting specd. ool Tife and the costof operation for both the bravze
tip and throwaway type using the following criteria
(@) Minimum production cost and

(b) Maximum production rate.
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@4 Find the time required for taking g complere cut on a late 600 x 900 ‘_‘ the
cutting speed is 9m/min. The retury, time to cutting time is 1:4 and the feed is Smm
for the shaper. The clearance at each end is 75 mm.

@) A hole of 30 mm diameter and 75 mm depth is to be drilled. The feed is 1.3
ey and the cuting speed is 6 yymin Assuming tool approach and tool over
travel as 6 mm, Caleulate :

@ Cuting time and
(b)  Material removal rate
Q5 Write short note on the following —
() Up milling and down milling processes
(i) Balancing of grinding wheels

(iii) Gear hobbing
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA
llabus
3+ Year - V Semester: B.s'l!ech. : Mechanical Engineering

SME4-03: MANUFACTURING TECHNOLOGY

Credit: 3 Max. Marks: 150(I1A:30, ETE:120)
3L+OT+OP End Term Exam: 3 Hours

Contents Hours

1| Introduction: Objective, scope and outcome of the course. 1

2 | Classification of metal removal process and machines: Geometry
of single point cutting tool and tool angles, tool nomenclature in |  §
ASA, ORS. Concept of orthogonal and oblique cutting.

Type of chips, Mechanics of metal cutting interrelationships
Detween cutting force, shear angle, strain and strain rate. Thermal
aspects of machining and measurement of chip tool interface
temperature.

3 | Concept of machinability, machinability index, factors affecting
machinability, Different mechanism of tool wear. Types of tool| 5
wear (crater, flank etc), Concept of tool life.

Taylor’s tool life equation. Introduction to economics of
machining. Cutting fluids: Types, properties, selection and 5
application methods.

4 |Basic machine tools: Constructional configuration, estimation of
machining time on lathe, drilling, shaping, milling, grinding, Gear | 5
cutting on milling, Gear hobbling,

Special Purpose Machine Tools: Automatic lathes, capstan and
turret lathe machines, operational planning and turret tool layout, | 5
sequence of operations.

§ |Introduction to Grinding and different methods of grinding,
Abrasives; natural and synthetic, manufacturing and selection of

grinding wheels, Wheel specifications. Honing, lapping, super-| °
finishing,
& [High Velocity Forming Methods: Definition; Hydraulic forming, 5

Explosive forming, Electro-hydraulic forming, Magnetic pulse forming.

TOTAL| 41





image8.png
s india WR \nsiitute of Technology
—

For Te
G G

on
or anka) Kumar
\Pt‘\nc‘\pa\)

porw?




