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VISION OF THE INSTITUTE

“Transformative education by pursuing excellence in Engineering and Management

through enhancing skills to meet the evolving needs of the community”

MISSION OF THE INSTITUTE

To bestow quality technical education to imbibe knowledge, creativity and ethos

to students community.

To inculcate the best engineering practices through transformative education.

To deyéldp a knowledgeable individual for a dynamic industrial scenario.

To inculcate research, entrepreneurial skills and human values in order to cater

the needs of the society.
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DEPARTMENT OF MECHANICAL ENGINEERING

A
ALVAS INSTITUTE OF ENGINEERING AND TECHNOLOGY
.V;

DEPARTMENT OF MECHANICAL ENGINEERING

ACADEMIC CALENDAR (2019-20)-ODD

SLNo | Departmental Activities Dates
1. | Certification course on “Ansys” 3 & gt July,2019
2. | Pre-placement Training to Final Years 10-07-2019 t0 25-08-2019
3. | Certification Course “CATIA” August 13t Week
4. | Commencement of Classes LIILV, VII Semester 29-07-2019
5. | Submission of Project Synopsis Final Year 01-08-2019
6. | Soft Skill Training for V Sem ME 08-08-2019
7. | Project Synopsis Presentation 25-08-2019
8. | Technical Talk -1 and Week of August
9. | Last date to Submit Initial Assignments 315t August,2019
10. | Technical Talk -2 15t Week of September
11. | Soft Skill Training for III Sem ME 10-09-2019
12. | Technical Talk -3 ard Week of September
13.| IA-Test I 19th, 20t 215t September
14. | Technical Talk -4 Last week of September

15.

Last date to Submit Intermediate Assignments

30'h September,2019

16.

Technical Talk -5

First Week of October

17. | Project Phase —I Evaluation 2nd week of October,2019
18. | NSS forum Activity Last Week of October

19. | IA-Test II 24, 25t & 26 Oct,2019
20. | Technical Talk -6 Last Week of October

21. | Industrial Visit Last Week of October

22. | Last date to Submit the Final Assignments 315t October,2019 B




m TA-Test I

24.| Last Working Day

26 to 28th Nov,2019 J

30-11-2019
25. | Certfication course on “Hands on Fabrication work” January,2020
26. | Workshop on “Computer Numerical Control” January,2020
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DEPARTMENT OF MECHANICAL ENGINEERING
ACADEMIC CALENDAR (2019-20)-EVEN

SLNo | Departmental Activities e

1. | Certification course 15" Jan, 2020

2. | Workshop “Application of Mechanical Engineering” 1 31 week of Jan,2020

3. | Creating Awareness about present scenario in the market webinar |1 week February, 2020 |
4. | Final Year Project Evaluation — Phase-I1 2nd week Feb,2020

5. | AMCAT Assessment test 270 Feb,2020

6. | Technical Talk 8 Last week of Feb,2020

7. | Mechanical Event — Varista Keridakota Ieb last Week

8. | Technical Talk 9 it week March,2020

9. | LATest-1 19th — 21 March,2020

10. | Final Year Project Evaluation - Phase-III 28 & 29" March,2020
11. | Technical Talk 10 ath week of March,2020
12. | Submission of Journal and Review Paper 31t March,2020

13.| Final Project Evaluation S 170 April,2020

14. | Technical Talk 11 ond week of April,2020

15. | Last date for Draft copy of Project Report Submission 25t April,2020

16. | Technical Talk 12 S Last week of April, 2020
17.| Final Year BE Project Exhibition e 24" April,2020

18.| LA Test 2 a7th-29th 'April.'.mzn

19. | Last date to Submit Initial Assignments 30 April 2020

20.| Last date to Submit Intermediate Assignments 12! May 2020
21.| LA Test 3 ———————— [ 26%- 26", Maya020
22| Last working day 29'h May 2021

23 | Submission of Final Avg Marks 1ot week of June 2021
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" S —
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RESPONSIDILITIES

e

IFM 10 be maintained tor NBA/NAAC
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INSTITUTE OF ENGINEERING & TECHNOLOGY

" 4l Shobhavana Campus, Mijar, Moodbidri, D.K - 574225
Phone: 08258-262725, Fax: 08258-262726

DEPARTMENT OF MECHANICAL ENGINEERING
; Time Table with effect from 10/02/2020 weF 1aleafmo

cademic Year Scheme Semester Section Room No Cla.ss
Coordinator
2019-20 2018 v - 302 Mr.GANESH M R |
9.50 10.40 11.00 11.50 | 1240f 1.40 2.30 3.30
To To To To 1T:0 To To To
10.40 11.00 § 11.50 12.40 ’ 2.30 | 3.20 5.00 ol
Seminar/ Innovative
MCW rga | EOM | MATHS MMM | FM | tivity(GMR+AB |
(GMR) (PKC) (SM) (DK) | (GBV) | j.GK) .
k. |
KOM | Foundry and Forging LAB:B1 (SPS&KCH) MATHS | MCW
* ATD (MCK)
TUE | pc) | MMM LAB: B2 (HS & SCS) (SM) | (GMR) :
InnovativeActivit
‘ D FM MATHS FM MMM t | mcw | ATD | y/Mini -
| (GBV) (SM) (GBV) (DK) v | (GMR) | (MCK) project(MCK+S
x +GMR) -
FM ' c Innovative
THU Foundry and Forging LAB: B2 (DK&MCK) MATHS | KOM | 4 i:vity/GATE/
(GBV) | MMM LAB: B1 (SPS& GMR) g | (sM) || (PKC) | casting(GK+SMB) |
l (MCK) (MCK) R (SM) (ABJ) (PKC) | (DK)
— E
‘ CPC ,
MMM KOM A MCW Diploma
SAT K (Ajith
(DK) (PKC) Eomas) (GMR) Maths
Allocation of Subjects
Staff
Subjects : Staffs Code
aThs | 18MAT41 | MATHEMATICS Ms. SOUMYA SM
ATD 18MEA2 APPLIED THERMODYNAMICS Mr. KUMARSWAMY M C MCK
FM | 18ME43 | FLUID MECHANICS Mr. G B Vaggar GBV
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
—_— SEMESTER - 111
e METAL CUTTING AND FORMING
_Course Code 18ME35A/45A CIE Marks 40
| Teaching Hours/Week (L:T:P) 3:0:0 SEE Marks 60
03

Credits 03 Exam Hours
Course Learning Objectives:
L]

To enrich the knowledge pertaining to relative motion and mechanics required for various machine
tools.

To introduce students to different machine tools to produce components having different shapes and
sizes.

To develop the knowledge on mechanics of machining process and effect of various parameters on
machining.
* To acquaint with the basic knowledge on fundamentals of metal forming processes

To study various metal forming processes.
Module-1

Introduction to Metal cutting: Orthogonal and oblique cutting. Classification of cutting tools: single, and

mulupomts logl signaturc for single point cutting tool. Mechanics of orthogonal cutting; chip formation, shear
anglf: and its significance, Merchant circle diagram. Numerical problems.
Cutting tool materials and applications.

Introduction to basic metal cutting machine tools: Lathe- Parts of lathe machine, accessories of lathe

machine, and various operations carried out on lathe. Kinematics of lathe. Turret and Capstan lathe.
Module-2

M_ill‘ing: Various Milling operations, classification of milling machines, Vertical & Horizontal milling, up
milling & down milling. Indexing: nced of indexing, simple, compound & differential indexing.

Drilling: Difference between drilling, boring & reaming, types of drilling machines. Boring operations &
boring machines.

Shaping, Planing and Slotting machines-machining operations and operating parameters.

Grinding: Grinding operation, classification of grinding processes: cylindrical, surface &centerless grinding.
Module-3

Introduction to tool wear, tool wear mechanisms, tool life equations, effect of process parameters on tool life
machinability. Cutting fluid-types and applications, surface finish, effect of machining parameters on gurfac‘;

finish. Economics of machining process, choice of cutting speed and feed, tool life for minimum cost and
production time. Numerical problems.

Module-4
MECHANICAL WORKING OF METALS

Introduction to metal forming processes & classification of metal forming processes. Hot working & cold working

of metals. Forging: Smith forgmg..dfop forging & press forging. Forging Equipment, Defects in forging.

Rolling: Rolling process, Angle of bite, Types of rolling mills, Variables of rolling process, Rolling defects.

Drawing & Extrusion: Drawing of wires, rods & pipes, Variables of drawing process. Difference between
drawing & extrusion. Various types of extrusion processes.

P______—'h—

Module-3 _ ‘ - M

"Sheet Metal Operations: Blanking, piercing, punching, drawing, draw ratio, drawing force, variables in

drawing. Trimming, and Shearing.

Bending — types of bending dies, Bending force calculation,

Embossing and coining. b

Types of dies: Progressive, compound and combination dies.
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Course Outcomes: At the end pfllle co:ciﬁcaliﬂ

COI; Explain the construction & Sp rials, tool n

CO2: Discuss different cutting too.l mate ccs; i
‘ i machining pro _

CO3: Apply mechanics of d equations t

hanisms an
CO4: Analyze tool wear mechanis ) min
fferent metal for gdcsi};'rl different

omenclaturé

luate machi . ;
o enhanc¢ tool life a

. to:
Il be able
e student Wi ine tools. ,
th ous machin ¢ finish.

ning time- 4 minimize machining cost.

processes: dies for simp le sheet metal

COS5: Understand the concepts of di dies to
CO6: Apply the concepts of design of sheet 'L/ Y
components.
estion paper pattern: R ual marks.
Q:u _;j:]c Zusstiol;' paper will have ten full questions carrying €q
e Each full question will be for 20 mz.n‘ks. . R questions) from each module.
*  There will be two full questions (with a max:mu-m i e logics Undere module.
*  Bach full question will have sub- question cove.r - ting one full question from each module. e
e The students will have to answer five full questions, sclecting
[ o
Sl. i Name of the Name of the Publisher Edition and Year
No. Title of the Book Author/s
[ Textbook/s :
1 Manufacturing Technology Vol | P.N.Rao Tata McGraw I-_Illl Pub. Co. 1998
1&11 Ltd., New Delhi
2 A textbook of Production Sharma, P.C., S. Chand & Company Ltd., 1996
Technology Vol I and 11 New Delhi
3 Manufacturing Science Amithab Gosh | East-West press
&A.K Malik 200K
L Reference Books
3 Workshop Technology Vol. | Chapman W. A. | Amold Publisher New Delhi
and [ J. 1998
4 Elements of Manufacturing Hajra Media Publishers, Bombay
Technology Vol 11, Choudhary, S.
K. and Hajra
Choudhary, A. 1988
‘ K.
5 1 :
l } Metal Forming Handbook Schuler Springer Verlag Publication
6 Metal Forming: Mechanics and Hosford, WF ice Hall
[ Metallurgy e Prentice Hall
Caddell,R.M 1993
7 Manufacturing Engineering and o AR e
/ Technology & & Kalpakjian Addision Wesley
C°“8men[’vt. Ltd. 2000
Ls / Production Technology HMT \k
N-—-—__-__-_.—-__



Alva’s Institute of Engineering & Technology
Shobhavana Campus, Mijar, Moodbidri, D.K - 574225

Phone: 08258-262725, Fax: 08258-262726

DEPARTMENT OF MECHANICAL ENGINEERING

COs, PEOs, PSOs and COs-POs/PSOs mapping matrix

S

SEMESTER 3

ub .
= Code: 18ME35A | Sub Name: Metal cutting and Forming

4Me of the Faculty: PROF. Ganesh. M.R

f

IA Marks: 40

Tota] Numbers of

LECture Hours: 50

Number of Lecture Hourfs/ Week:

4hrs

Exam Marks: 60 - |

Exam Hours: 3hrs

C
OURSE OUTCOMES: After studying this course, students will be able to:

2.

metal operation.

ks Explain the construction & specification of various machine tools, different tool
Materials, tool nomenclature and surface finish.

Exp l.ain the concept of different machining operation like Milling, Drilling,
Shaping, Planing, Slotting, Grinding and its operating parameters.
@P\Dply mechanics of machining processes to evaluate machining time by having

th_e @0Wledge of tool wear mechanisms and equations to enhance tool life and
minimize cost of machining.
4. Explain the concept of different types of forming processes and its defects.
S. Explain the concepts of sheet metal and bending operations and apply the
concepts of design of sheet metal dies to design different dies for simple sheet

PROGRAMME EDUCATION OBJECTIVES (PEOs) :

engineering.

innovation.

1. Provide opportunity for the students to expand knowledge in mechanical

2. Be able to provide solutions for technical and social problems through research and

3. Educate students to develop continuous learning attitude, ethics and values.

PROGRAMME SPECIFIC OUTCOMEs (PSOs) :

roblems.

2 Adapt to the dynamic challenges and scenario in the industries.

Will be able to analyze, interpret and provide solutions to engineering and social

CO-PO, CO-PSOs Mapping Matrix:

POl | PO2| PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9
2 1 2 1 1
col
2 2 1 | 1
cO02
S 2 1 | 1
co3
" 9 1 1 1
co4 ]
— 1 2 2 | 1 1
cO5 e ]
— 7 10 9 6 S 5
SUM S
PR i T 1.8 1.2 1 1
AVG

PO | PO [ PO | PSO | PSO
10 | 11 | 12 | 1 2
l 1 2 1
1 1 I 1
1 1 1 I
b o | I 2 2
1 1 2 1
5 5 8 6
1 1 | 1.6 | 1.2
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ALvars DEPARTMENT OF MECHANICAL ENGINEERING
T e I - INTERNAL ASSESSMENT
gzg\esler: 3-CBCS 2018 Date: 19 Sep 2019
. lect: METAL cutting anD FORMING (18ME35/) Time: 03:00 PM - 04:30 PM
Culty; My Ganesh M R Max Marks: 30
“—-"—‘-—-‘—.__
Answer any 2 question(s)
Q.No Marks CO BT/CL
1 a Explain with'neat sketch Orthogonal and Oblique cutting. 7.5 co1 L2
b Explain with neat sketch Horizontal Milling Machine. 75 €02 L2
. OR
Y a  Explain with neat sketch Parts of lathe machine. 75 Co1 L2
b With a neat sketch explain Up milling and Down milling operations. 75 €02 L2
3 a Derive the Earnest and Merchant solution by neat Merchant circle diagram. 9 co1 L4
b With a neat sketch explai following operations 6 co2 L2
1.Boring 2. Reaming 3. Counter sinking
OR
4 a Explain with neat sketch Tool geometry and significance of Single point cutting tool. 9 cO1 L2
b What is indexing ? Explain with neat sketch plain or Simple indexing. 6 Cco2 L2

CO1: Explain the construction & specification of various machine tools,different tool materials,tool nomenclature and
-\ surface finish.
k\

CO2:  Understand the concept of different machining operations like Milling, Drilling,
and its operating parameters.

Facuu(j 2’-“"6&

Shaping .Planlng.SIotting,Grindins
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Metal Cutting and Forming (18ME35A) 3" A section
(g . PART A 75 1 2
Explain with neat sketch Orthogonal and Oblique Ctgﬁngw ) '
@%m!cum b Gutht hiae Guhing (3-p GHing).
-/\_..'Lg C&’ g ’\9) -’) M@“—T::ﬂ‘b?- "W:.J
Degthq b ”
A
) plam? 4 a
(SEESES Sketch 4 Marks
Explanation 3. 5Marks
1.b | Explain with neat sketch Horizontal Milling Machine. 75 2 |2
?; aii}" : : Over arm . ?;
: s g s ,,'9':"
s Yoke, - Arbor EIITI T
LS
| — Brace - ; Cutter
: Colurnn
A S ]
Fig. 1.18 : Plain milling machine
Sketch 4 Marks.
Derivation 3.5 Marks.
OR
53 ' 75 14 |2
) Explain with neat sketch Parts of lathe machine.
Sketch 4 Marks.
Explanation 3 .5Maks.
2.b | With a neat sketch explain Up milling and Down milling operation. 1.0 2 2
Sketch 4 Marks,
Explanation 3.5 Maks
|




-

: PART B
3.a | Derive the Earnest and Merchant solution by neat Merchant circle
diagram.
&
~ f)‘%
g B
oz
" Merchant circle diagram4 Marks
Derivation7 Marks.
With a neat sketch explain following operation.
1. Boring 2. Reaming 3. Counter sinking 6 5 |
3.b
Figure 3 Marks.
Explanation 3 Marks
OR
4.a 9 1 2

Explain with neat sketch Tool geometry and significance of single point
cutting tool.

e cuthngy e:uqse‘: Tog viek

Btde entir

Ft&l{l aa\olc

Ly e egle

Shai.

——

. C‘f"‘.) ¢ " °
€D Sile webte] cutle. d';’»éfef“"‘—]

' ISi-(etc-ﬁ 5 Marks.

Explanation 4 Marks.




..

4.b | What is indexing? Explain with neat sketch plain or Simple indexing. Z z Z
D) e @ Pob_Sdvieg -, e
e Lo
" ﬂvﬂ_ﬁ - ) P o l O N _ 5 -
— Yodee —— .’ gL I
Cwawk e — s -

- B F
&.I.H.!' i . u’ ‘_‘F‘ j‘?‘. ‘.‘!‘!‘ﬁ.

O — /\\ -, =

pert-Slmes = oSN S S 703@ _ 4skerm)
$5Seex  — [ ) - -
ﬁ—iﬁ ]

Definition 2 Marks.

Figure 2 Marks.
Explanation 2 Marks.

IQAC Members
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ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY, Moodbidri

RS
Q,_%L A DEPARTMENT OF MECHANICAL ENGINEERING
B Il - INTERNAL ASSESSMENT

Date: 25 Oct 2019
Time: 03:00 PM - 04:30 PM

Max Marks: 30

§°“}=$ten 3-CBCS 2018
F“"Ject METAL CUTTING AND FORMING (18ME35A)
aculty: Mr Ganesh M R

Answer any 2 question(s)
7 Marks CO BT/CL

1 a  Explain with neat sketch Centreless grinding machine. 8 |co2 L2

b Explain with neat sketch different modes of tool failure. 7 'co3 w2
i = -

8 ' co2 L2

7 Cco3 L2

2 a Explain with neat sketch Horizontal shaper machine.
b Define Tool life. Explain factor effecting the tool life.

3 a Explain with neat sketch Radial drilling machine. 8 co2 L2
013 O» 03
f W d it =C, 7 COo3 L4

L The following equation for tool life is given for a tuming operation VT
A 60 min tool life was obtained while cutting at V= 30 m/min, f=0.30 mm/ rev and depth of
cut d = 2.5 mm. Calculate the change in tool life if the cuttingspeed, feed, depth of cut
arevincreased by 20 % individually and also taken together. What will be their effect on the
tool life?
OR

Explain with neat sketch Jig boring machine. 8 co2 L2
p b In a turnung operation, it was observed that the tool life was 150min.When the cutting 7 co3 L4

speed was 20 m/min.As the speed was increased to 25 m/min, the tool life dropped to 25.2

minutes.If the time required to change the tool was 2 minutes and if the cost of regrinding

the tool was ten times the cost of turning per minute.
Calculate (i) Tthe most economical cutting speed
(ii) Tool life for maximum production.

C02: Bxplain the concept of different machining operations like Milling, Drilling.Shaping ,Planing, Slotting,Grinding and

its operating parameters.
CO3: Apply mechanics of machining process to evaluate machining time by having the knowledge of tool wear

mechanisms and equations to enhance tool life and minimize machining cost.

=0
Pacul\ty i J“"{' oD * T Qac Members.

o j -



é\g% ALVAS INSTITUTE OF ENGINEERING AN
‘. A

[jar
Shobhavana Campus, M EERING
L ENGIN
ALVA’S DEPARTMENT OF MECHANICA
P B
Sl II IA Scheme of evaluation 20 19-2‘020 o | L |
No Metal Cutting and Forming (18ME354) 3" A se ]
PARTA __— 8 |2 |2
1.a | Explain with neat sketch Centreless grinding machine
Regulsting
wheel
Sketch 4 Marks
I. Explanation 4Marks
1. | Explain with neat sketch different modes of tool failure 7 3 2
b
Modes of Tool failure
+ Thermal cracking and softening
+ Mechanical chipping
+ Gradual wear
+ i) Flank wear ii) Crater wear
+ Chemical wear
Sketch 4 Marks.
Explanation 3 Marks
OR
2.a| Explain with neat sketch Horizontal shaper machine .
Apron d.wbo‘l a S - Clamping lover
i\ hand whaol
Clapper box . Ram
gt =
mecha
Table suppont (]
L
'Fig. 1.38 ) Tlorizontal shaper machine
Sketch 4 Marks,

Explanation 4Maks




"2 | Define Tool life. Explain factor effecting the tool life.
b ' ; isfactoril
Tool life is defined as the time interval for whlf:h tool works] SﬂtrISf'ac Y
between two successive grinding or re-sharpening of the too .ffc‘:cien dy.
It is the period of time upto which the cutting tool performs € i
Itis expressed as: volume of material removed between two succ
grinding.
Factors.
1.Cutting speed
2.feed and depth of cut
3. Tool geometry: Rake angle
4. Tool material
S. Work material
6.Nature of cutting: continuous or intermittent
7.Rigidity of machine tool and work
8. Cutting fluids
. Definition 2 Marks
Explanation 5 Marks
PART B
3.a | Explain with neat sketch Radial drilling machine.
f:"“*""‘ Spindle motor
Column < : head Radial arm
Ry 5 R 4
= o g f N .}
3 s
- | Chuck
: - 2
Workpieos
& 2 Work wable
:
Figure 4 Marks,
Explanation 4 Marks
The following equation for tool life is given for a turning operation VT (. 3
£0.77 d 0.37 =C .A 60 min tool life was obtained while cutting at V=30 4
3. | m/min, £=0.30 mm/ rev and depth of cut d=2.5 mm. Calculate the change
b | in tool life if the cutting speed, feed, depth of cut are increased by 20 %

individually and also taken together. What will be their effect on the tool
life?




Rohiton |

Given datn
VI (At e
U o=odmm V= Vmwin, (=0 mmrey, d, = 25 mm
Cutting speedd, feedd depih of i are increased by 20 %
Hemee, 1= 1200, = 100, V=120V,

To flad Uhange n wal lile

AN

il it o
Henow, fom inftial comdivion,
W s N‘\\l\ .Y ‘.l\ ) ‘.n

-(‘
C = W\
Ax VGl e fiveroased by 20 % 50 their newer values are
() V) = 120V,

Vi = 120 30 = 36 mmin
By substituting this new value of V in the tool life oquation.
ONT N0 w0y o 237

™« 18
T = 14748 mia
) h= 1200

fi = 120 0.3 = 0.36 mmrev
Substitute this new value of Fin the tool life equation

0T 036" x 254" « 037
™Y = 14M
T = 20362 mia

4 = 1204,

d = 120%x2.5=3mm
Substitute this new value of d in the tool life equation

30 x TOV x 0,307 « 309w 98 37

3

™" = 159
T = 35682 min

(4) Consider all the effects together,
36X TP %0367 x 3% = 2837

™Y = 1152
T = 2981 min

Formulas 2 Marks.
SN, (SR Answers SMarks L
OR

4.a | Explain with neat sketeh Jig boring machine

Gpindle head e

QU ——|
Column e \
Bpindle houwing |\

Spindla
Boring tool

L N
Bt.dd\. — kil n

RO U a1




Sketch 4 Marks.
Explanation 4 Marks.

. - — 7 3
In a turnung operation, it was observed that the tool life was lg%ml;?ﬂ]hize
the cutting speed was 20 m/min.As the speed was increased to e \;las
tool life dropped to 25.2 minutes.If the time required to change the of
2 minutes and if the cost of regrinding the tool was ten times the cost 0
turning per minute.
Calculate (i) Tthe most econoinical cutting speed
(ii) Tool life for maximum production.
S
Ghendam: 7 ~ 150 min, V, = 20 m/min,
T, = 25.2 min, V,=25w/min, K, = 10K,
T, = 2min.
Cakewlate WV, DT

We know that, V.1T" = C=Constamt
V=T

V1
G;:)“ (':’7‘) ...(Taking log on both sides)
n

]
log (V/V)) 2 (25/20) __0__7__2_3_
Tt%rfﬁ":)' '1;:(1:’0;:5.2) 1.783
S om= 0125
vV, T: Cor
Y, 'l": C
20x150% = ¢
C= 37.417

W v,
Liconomical speed For max production is,

N Vg = 26903 m/min, -
@) T,

For maximum production, tool lilk is,
Tw = (-1)1,
™~ = (- 1)

. ‘rn = 14 min,

Formulas 2 Marks.
Answers SMarks

O,@"’“Q ’

Faculty inchar HOD ‘). \\l W

IQAC Members
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- “Siect METAL CUTTING AND FORMING (18ME35A) Time: 03:00 PM - 04:30 PM
“URY: Mr Ganesh M R Max Marks: 30
\
Answer any 2 question(s)
QNo Marks CO BT/CL
. . . )
2 Differentiate between Hot working and Cold working in metal forming process. 7 co4 L2
b Explain with neat sketch Blanking and Piercing operation in sheet metal working . 8 cos L2
OR
. a  Explain with neat sketch Rod drawing process and its advantages. 7 co4 L2
b Explain with neat sketch Combination die and Progressive die in sheet metal operation. 8 Co5 L2
3 2 Explain with neat sketch Planetary rolling mill and Tandem rolling mill. 8 Co4 L2
b Explain with neat sketch Embossing and Coining in sheet metal operation. 7 cos L2
OR
4 a Explain with neat sketch Hooker extrusion and Hydrostatic extrusion process. 8 CO4 L2
b Classify the types of bending dies,Explain any two with neat sketch. 7 CO5 L2

CO4: Explain the concept of different types of metal forming processes and its defects.
CO5: Explain the concepts of Sheet metal and Bending operations and Apply the concepts of design of sheet metal
dies to design different dies for simple sheet metal components .

a u v {,' -
ITe 3 ne aUp, Qe i TQHC mem\ah}.
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ALVAS INSTITUTE OF ENGINEERING AND TECHNO

Shobhavana Campus, Mljar

DEPARTMENT OF MECHANICAL ENGINEERING

LOGY

AT VA’S
[ — —e
Marks | CO B
T III IA Scheme of evaluation 2019-2020 ar \ IJ
No Metal Cutting and Forming (18ME35A) 3+ A section |
PART A : = 3 5
l.a | Differentiate between Hot working and Cold working in metal
forming process.
Explanation 7Marks
1. | Explain with neat sketch Blanking and picrcing in sheet metal working. 8 S 2
b ﬁ/ Punch [j
! !
Stri |
Stop pine,__ : /_pper/mmk : /z;;"
===l : ;
i i
il |
Die clearancs ———, —
Workpiece
Fig. 5.2. Blanking operation on shect metal part
i ; R L 2 e J Sl el
L: k s i o L
o TR
| l O w%
P g, 1 T il
Sketch 4 Marks.
Explanation 4 Marks
OR
2.a | Explain with neat ske! ; ~cess and its advantages. 4 2
Luk bod 0&_"\0"( e N
> Drauwing Chats
G " -ae
\-rl ‘I
Dvquo bemeh,
o
Sketch 3Marks.
Explanation 3Maks.
- Advantages 1 Mark




2. | Explain with neat ske
b | die in sheet metal op

tch. Combination die and Pro
eration.

Annemy puanon GD

Ourter purmnandD

Fig.

o o
o LT T T A SBrmsest
. H T
——r— JL Elnnnmvur Nty i b vt
e T = = = e o s s r 2
e iy

", —

_———
\Drnwn P

T

Final procduat

Z.28 Combination Dis
Force

Punch hold.l’.-._l__

Blanking pul

| —e Piercing punch

i

Gulde pine—!

| m 0§ o

Stripper
heet metal

—l

l b

o

Washer
Fig. 5.21. Progressive die

Sketch 4 Marks
Explanation 4Marks

PART B

sinp

Explain with neat sketch Planetary rolling mill and Tandem rolling mill.

planenary rolls
Backup roll

O
>
Qannishing rolls

wind up roll
stany

©)

Fig. 4.8 Tandem mill.

stand

@

Figure 4 Marks,
Explanation 4 Marks




|
Explain with neat sketch Embossi £
3. [ ) ssing and Coining in sheet metal operation. | 7 5 2
b ‘
i
|
|
|
!
|
g Fig. 5.16. Sheet nwetal coining operation 1
[T WENT it J
Sketch 4 Marks.
Explanation 3Marks
OR
4.a | Explain with neat sketch Hooker extrusion and Hydrostatic extrusion 8 4 |2
process.
1~m
lﬂu’n
W r\«ﬂ
/: /7 A
# ,~ Die Fo
7 /.
<+—— Extruded
part
Hooker extrusion
—er e RO
J-. Cylinder
%— Hydraulic
Fluid -
N
b—\——~ 1Die i
|
| j————— mroduct l
Fig. S-S 7 Iydrostaric I-xtreesior
Sketch 4 Marks. |
Explanation 4 Marks. %
!
- | A




Classify the types of bending dies, oy s ’ =
sketch. M any two with neat
Vv Bending
e bendine
Angle bendin
Curling operu-t i
Forming by d'lc and pPunch
Stretch formin«

od

Classification 2 Marks.
Sketch 3Marks
Explanation 2 Marks

b

Faculty inchn - . 10D IQAC Members

Ganesh M.R
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Assignment 1 37a
Module 1: Introduction to Metal cutting

Metal Cutting and Forming(18ME35A)

1. Explain with neat sketch Orthogonal and Oblique cutting,

2. Explain with neat sketch Parts of lathe machine,

3. Explain with neat sketch Specification of lathe machine,

4.1ast out the various operations carried out on lathe and explain
any three with neat sketches,

5.With neat sketch differentiate Turret and Capstan lathe,

6.Lapst out various types of cutting tool materials and explain any
three,

7. Explain with neat sketch Tool geometry and significance of Single
point cutting tool.

8.Derive the expression of Shear angle and shear strain in metal
cutting,

9. Derive the arnest and Merchant circle diagram.



Metal Cutting and Forming(18ME35A)

Assignment 2 3“a
Module 1: Milling, Drilling, Shaping, Grinding

1. Explain with neat sketch horizontal milling machine,

2. EExplain with neat sketch Upmilling and Down milling,
3.List out milling operation explain any 4 with neat sketch.
4. lexplain with neat sketch Profile milling,.

5. Define indexing? Explain with neat sketch compound and
Differential indexing,

6. Iixplain with neat sketch Radial and Sensitive drilling machine.
7. List out Drilling operation explain any 4 with neat sketch.

8. lkxplain with neat sketch horizontal boring machine.

9. Explain with neat sketch horizontal shaper machine.

10. lsxplain with neat sketch Cylindrical and Centerless grinding
machine.



Metal Cutting and Forming(18ME35A)
Assignment 3 3+a

Module 1: Tool wear and tool wear mechanisms
1. Explain with neat sketch modes of tool failure.
2. Explain with neat sketch Flank wear and Crater wear.
3. Explain tool wear mechanism.
4.Explai factor effecting tool life.

\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\

\\\\\\



Metal Cutting and Forming(18ME35A)

Assignment 4 37A
Module 4: Mechan-ical ;wo_rking of Metals

1.Classify the metal working processes

2.Differentiate between Hot work_lng and CDld working of metals.

3.Explain with neat sketch Hydrauhc Rr?s'slfarglng and board drop
forging . T ill ”:h I

4 Explain different types of forging dsfspbs I |
5. Classify different types of rolling mlll
neat sketch. I "' “‘
6. Explain with neat sketch Rod dramn

7. Classify different types of Tube 'dra\m

neat sketch. L Hl ;I
||\|| -

I

uex’ Il&un any three with
“ I |H| [

gprocess

ne explain any two with
_ \ || | '|
8.Classify extrusion process, expl |||H| th ne\at sketch direct and

I I
(il (it I \|I‘ . ‘ \
indirect extrusion. | "H '“ ‘ | M\I il

| fiLe || Il Ll |
9. Explain with neat sketch M '“l“ |::|FH ezxt 1s‘io"n and Hydrostatlc

extrusion processes. | \" m m\l i




Metal Cutting and Forming(18ME35A)

B A

Assignment 5 37A
Module 5: Sheet metal operation

1. Explain with neat sketch Blanking, Piercing, Punching operations.

2. Explain with neat sketch Trimming and Shearing of sheet metal.
3. Explain with neat sketch Progressive die, Compound die, and Combination

dies.
4. Explain with neat sketch Embossing and Coining of sheet metal operation.

5. Explain with neat sketch Different types of Bending dies and its process.
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Fourth Semester B.E. Degree Examination, June/July 2018
Machine Tools and Operations

Max. Marks: 80

Nime: 3 his,

L]

>

‘h

Newe: Answer any FIVE full questions, choosing one full question from each module.

Module-1
(08 Marks)

Define Machine tool. Give the classification of machine tools.
Explain the constructional features of horizontal milling machine with a neat sketch.
(08 Marks)

OR
Define dnlling. With a neat sketch explain bench drilling machine. (08 Marks)
Define grinding. Compare cylindrical grinding and center less grinding. (08 Marks)
Module-2

Explain the tollowing operations with simple sketches:

1) Tuming

1) Counter sinking

) Knurding

(08 Marks)

)l Reaming.
W hat are the different motions provided on:

1) Dnlling machine

1)  Planer

1) Grinding machine

iv)  Shaping machine. (08 Marks)
OR

With a neat sketch, explain thread cutting operation on lathe. (08 Marks)

List and explain different machining parameters and related quantities on a lathe. (08 Marks)
Module-3
(08 Marks)

Briefly explain the desirable properties of cutting ﬂuids.. :
Calculate machining time for a work piece of 90mm diameter and 130mm length turned in

2 pas ; ‘ h length is 12mm and over travel is Smm. Given cutting
2 passes. If the approac gth i

speed = 30m/min and feed 0.3 mm/rev.

OR .

. " . e : i | matenal. List

Briefly explain desirable properties or charactenistics of an ideal cutting 0o e e
and 3Scm width,

various cutning tool matenals. . ot | e
A shaping machine 1s used to machine a rectangular piece 0 { .
ui;h itﬁig spead being 26 m/min. Feed is 0.8 mm/cycle. Time for curting to mm: \S‘I:Dr::.;
is 3-2 Find the time required to machine the whole surface. (

1 of2
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l = . .
hi duced during metal cutting with neat sketches. L
flerent types of chips pro TR

Explain the di i nd oblique cutting.
e difference between orthogonal cutting a q (08 Marks)

With neat sketches explain th
el indrical job? (08 Marks)
What are the components of cutting force in turning a cylindrical job”

i - f0.25 mm/rev
Iti ired to drill a20mm diameter hole in a mild steel p!ate at a feed rate o
tis
IS requir 2‘ s

: hining constant
and at a drill speed of 300rpm. Estimate the power required. Take machining

C =0.36 for mild steel material.
(08 Marks)

Module-5

List the factors affecting tool life and briefly explain them. : t 60mpm.
i e factors aOefn ;gﬁms is obtained at a speed of 30mpm and 8 minutes a mp

A tool life of 8
Determine the following:
(08 Marks)

i) Tool life equation
i) Cutting speed for 4 minute tool life.

OR

wear. Explain crater wear and flank wear. ’ ) brieflv
hinability? List out the machinability criteria and explain them briefly P

(08 Marks)

Define tool
What is mac

¥ ¥ & ¥ %

20f2
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Module-1

1 a Whatis Drillin ‘
& L 8, sketeh and expla a y . 3
IS plain the common parts of a Radial Drilling Machine
& b. Dcline Millin Tit
3 ‘ g. Differentiate betwe T ‘ (08 Marks)
8 itiate between up milling and down milling with neat sketch
.§ (08 Marks)
g2 OR
~3 = 2 a. Witha suitable sketch. explai ; 2l X
23 suitable sketch, explain the working principle of centerless grinding Machine
< 3 g
= A b. Listout the differences between shaper ; —_— (08 Marks)
4 ¢ differences between shaper and planer. (08 Marks)
=
£ 3 - ‘ Module-2
25 a .’\ ith a sunFablC. sketch, explain the following milling operations.
s € X [l)] (’JEl‘ng mlllmg. 112 Saw .milIing. (08 Marks)
gz Draw an-d explain the following operations using drilling machine.
_ = i) Reaming ii) Counter Boring. (08 Marks)
53
w C
52 aR
E = 4 a. Describe the properties of the cutting tool materials and types of cutting tool materials.
s p g yp g
2= (08 Marks)
4§ b. A work piece of diameter 38mm and Length 400mm was turned on a lathe using a suitable
'Ef' & cutting tool. Determine the machming time to reduce the work piece to 36.5mm diameter is
23 one pass with cutting speed of 30mpm and forced 0.7mm/rev. (08 Marks)
-
= o ]
o
3 Module-3
g '—C:- 5 a.  With suitable sketch, elaborate the types of operations performed on a Turret Lathe(.[]8 i
— 2 5§
2 T . sy H
a5 Sketch and expiain in brief the process of Gear milling and thread milling operations.
a0 O b. elon anceRly (08 Marks)
=5
E >
S & OR , :
e 2 2 Grindi i iiable sketch, Describe vertical spindle grinding machine, Wit
O 6 a. What is Grinding, with a suitable sketch, Lcs (08 Marks
ok reciprocating table. _ < of cutting fluids. (08 Mark
i . : i ie .vplain the properties ol cutling .
2 b. State the functions of cutting fluid. Bricfly, exp i
2
S Module-4 ;
3 Mo _ i (08 Mar!
- , - -be simple indexing mechanisms.
: 7 a. Define Indexing. With suitable sketch desc?bchImE drilling m%lchinc (08 Mar
: : iving mechanism or a benc '
b. Draw and explain the driving m

| of 2
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a.

Define the following terms :
i)  Cutting spced
ii) Feed
iii) Depth of cut

iv) Machining time with equations for turning operations,
Calculate the required rpim of work piece of 100mm diameter 1o
50mpm. Also find machining time of length of work is 400mm an

OR

Module-5

Mg,

(08 Nlarks)

provide a cutting speegq to

d feed is 0.4m

m/rey.
(08 ’.\]arks)

What do you mean by the term chip formaticn? Describe types of chips with a neat skeich
sketch,

With a suitable sketch. Describe orthogonal and oblique cutting operations.

OR

Define Tool wear. Explain the following terins :

i) Crater wear
ii) Flank wear

(08 Nla.’ks)
(08 Marks)

(08 Marks)

Explain the terms Tool failure and Tool life. Describe the effects of cutting parameter or

Tool life.

k %k %k k ¥k

(08 Marks



