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SCHEME OF STUDIES

(T: Theory, P: Practical, C: Credit hrs)
FIRST YEAR
S No. Code Subject T P C Page
1 Gen 111 | Islamiat and?akistan Studies 1 0 1
2 Eng 112 | English 2 0 2
3 Math 113 | Applied Mathematics 3 0 3
4 Phy 122 | Applied Physics 1 3 2
5 Ch 112 | Applied Chemistry 1 3 2
6 Comp 142 | Computer Applications 1 3 2
7 Vac. T 111 | Basic Vacuum Theory 1 0 1
8 Mech 141 | Safety Practices &rocedures 1 0 1
BasicEngineering Drawi
9 | Mech 163 | camy g "8 1 6 3
10 | Mech 117 | Workshop Practicé 2 15 7
Total 14 30 24
SECOND YEAR
S No. Code Subject T P C Page
1 Gen 211 | Islamiat andPakistan Studies 1 0 1
2 Math 212 | Applied Mathematicdl| 2 0 2
3 Phy 212 | Applied Mechanics 1 3 2
4 Elect 202 | Applied Electicity & Electronics 1 3 2
5 Vac. T | 212 | Strength of Materials 1 3 2
6 Vac. T | 223 | Applied Vacuum Technology 2 3 3
7 Vac. T | 233 | Metrology 2 3 3
8 Vac. T | 242 | Industrial Materials 2 0 2
9 Mech 236 | WorkshopPracticell 2 12 6
Total 14 27 23
THIRD YEAR
S No. Code Subject T P C Page
1 Gen 311 | Islamiat andPakistan Studies 1 0 1
2 vac. T | 313 Applied Thermodynamics and 5 3 3
Energy Conservation
3 Vac.T | 323 | Applied Vacuum Techniques 2 3 3
4 Vac. T | 332 | Vacuum Fluids & Sealast 1 3 2
5 Vac. T | 343 | ProductionTool Design 2 3 3
6 Vac. T | 353 | Seals and Sealing Techniques 2 3 3
7 Vac. T | 362 | Non Destructive Testing (NDT) 1 3 2
8 Vac. T | 373 | VacuumSystem Design 2 3 3
9 Mech 374 | WorkshopPracticelll 2 6 4
Total 15 27 24







VACUUM TECHNOLOGY

First Year

SCHEME OF STUDIES

(T: Theory, P: Practical, C: Credit hrs)

FIRST YEAR
S No. Code Subject T P C Page
1 |Gen 111 | Islamiat andPakistan Studies 1 0 1
2 | Eng 112 | English 2 0 2
3 | Math 113 | Applied Mathematics 3 0 3
4 | Phy 122 | Applied Physics 1 3 2
5 |Ch 112 | Applied Chemistry 1 3 2
6 |Comp | 142 | Computer Applications 1 3 2
7 |Vac. T | 111 | Basic Vacuum Theory 1 0 1
8 |Vac. T | 121 | SafetyPractices & Procedures 1 0 1
9 |vac. T |132 CB:'aa\lecf:Englneerlng Drawing 1 6 3
10 |Vac. T | 143 | WorkshopPracticel 2 15 7
Total 14 30 24
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Eng-112 ENGLISH

Total Contact Hours
Theory. 64 T P C
Practicai 0 2 0 2

AIMS At the end of the course, the students will be equipped with cognitive skill to enable
them to present facts in a systematic and logical manner to meet the language
demands of dynamic field of commerce and industry for functionaitolaiay use
and will inculcate skills of reading, writing and comprehension.

COURSE CONTENTS
ENGLISH PAPER "A"

1. PROSE/TEXT 16 Hrs
1.1  First eight essays of Intermediate. English Babk

2. CLOZE TEST 04 Hrs

2.1 A passage comprising 5000 words will be selected fromehext. Every 19word or
any word for that matter will be omitted. The number of missing word will range
between 510. The chosen word may or may not be the one used in the text, but it
should be an appropriate word.

ENGLISH PAPER "B"

GRAMMAR 26 Hrs
Sentence Structure.

Tenses.

Parts of speech.

Punctuation,

Change of Narration.

One word for several

Words often confused

~NOoO O~ WNE

COMPOSITION 08 Hrs
Letters/Messages

Job application letter

For charactecertificate/for grant of scholarship

Telegrams, Cablegrams and Radiograms, Telexes, Facsimiles

Essay writing

Technical Education, Science and Our life, Computers,

ENVIRONMENTAL POLLUTION, DUTIES OF A STUDENT 04 Hrs

® UIABABRDALE NMWWRWWWW®
OO~ WNPE

: TRANSLATION 06 Hrs
6. Translation from Urdu into English.

For Foreign Students: A paragraph or a dialogue.

RECOMMENDED BOOKS

1. Intermediate English BooK.

2. An English Grammar and Composition of Intermediate Level.

3. A Hand Book of English Students by Gatherer
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Eng-112 ENGLISH

INSTRUCTIONAL OBJECTIVES

PAPER-A

1. DEMONSTRATE BETTER READING, COMPREHENSION AND
VOCABULARY

1.1  Manipulate, skimming and scanning of the text.

1.2 Identify new ideas.

1.3 Reproduce facts, characters in owrords

1.4  Write summary oftories

2. UNDERSTAND FACTS OF THE TEXT

2.1 Rewrite words to fill in the blanks recalling the text.
2.2  Use own words to fill in the blanks.

PAPER-B

3. APPLY THE RULES OF GRAMMAR IN WRITING AND SPEAKING

3.1 Use rules of grammar to construct meaningatences containing a subjectand a
predicate.

3.2  State classification of time, i.e. present, past and future and use verb tenscorrectly in
different forms to denote relevant time.

Identify function words and content words.

Use marks of punctuatioilm make sense clear.

Relate what a person says in direct and indirect forms.

Compose his writings.

Distinguish between confusing words.

~Nooih~,w

: APPLY THE CONCEPTS OF COMPOSITION WRITING TO
RACTICALSITUATIONS

.1 Use concept to construapplications for employment, for character certificate, for
grant of scholarship.

Define and write telegrams, cablegrams and radiograms, telexes, facsimiles
Describe steps of a good composition writing.

Describe features of a good composition.

Describe methods of composition writing.

4.6 Use these concepts to organize facts and describe them systematically impractical
situation;

ARA ATA WWWWOW

B
GENFARN

APPLIES RULES OF TRANSLATION
1 Describe confusion.
2 Describe rules of translation.
3

5.
5.
5.
5. Use rules of traration from Urdu to English in simple paragraph andsentences.
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Math-113

APPLIED MATHEMATICS

Total Contact Hours T P C
Theory. 96 Hrs 3 0 3
Prerequisite: Must have completed a course of Elective Mathematics at Matric level.

AIMS After completing the course the students will be able to

1.

3.

Solve problems of Algebra, Trigonometry, vectors. Menstruation, Matrices and
Determinants.

Develop skill, mathematical attitudes and logical perception in the use of
mathematical instruments as r@ed in the technological fields.

Acquire mathematical clarity and insight in the solution of technical problems.

COURSE CONTENTS

1 QUADRATIC EQUATIONS 6 Hrs
1.1 StandardForm
1.2  Solution
1.3  Nature of roots
1.4  Sum & Productof roots
1.5 Formation
1.6 Problems
2 ARITHMETIC PROGRESSION AND SERIES 3Hrs
2.1 Sequence
2.2  Series
2.3 nthterm
2.4  Sum of the first n terms
2.5 Means
2.6  Problems
3 GEOMETRIC PROGRESSION AND SERIES 3Hrs
3.1 nthterm
3:2  sum of the first n terms
3.3 Means
3.4 Infinite Geometrigprogression
3.5 Problems
4 BINOMIAL THEOREM 6 Hrs
4.1 Factorials

16



4.2

Binomial Expression

4.3  Binomial Coefficient

4.4  Statement

45 The General Term

4.6  The Binomial Series.

4.7  Problems

PARTIAL FRACTIONS 6 Hrs
5.1  Introduction

5.2  Linear Distinct Fators Case |

5.3 Linear Repeated Factors Case Il

5.4  Quadratic Distinct Factors Case Il

5.5 Quadratic Repeated Factor€ase IV

5.6 Problems

FUNDAMENTALS OF TRIGONOMETRY 6 Hrs
6.1 Angles

6.2 Quadrants

6.3 Measurements of Angles

6.4 Relation betweeSexagesimal& circular system

6.5 Relation between Length of a Circular Arc & the Radian Measure of its

centralAngle

6.6 Problems

TRIGONOMETRIC FUNCTIONS AND RATIOS 6 Hrs
7.1  trigonometric functions of any angle

7.2  Signs of trigonometric Functions

7.3  Trigonometric Ratios of particular Angles

7.4  Fundamental Identities

7.5 Problems

GENERAL INDENTITIES 6 Hrs
8.1 The Fundamental Law

8.2  Deductions

8.3  Sum & Difference Formulae

8.4 Double Angle Identities

8.5  Half Angle Identities

8.6  Conversion of suror difference to products

8.7 Problems
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10

11

12

SOLUTION OF TRIANGLES

9.1
9.2
9.3
9.4

The law of Sines

The law of Cosines

Measurement of Heights & Distances
Problems

MENSURATION OF SOLIDS

10.1
10.2
10.3
10.4
10.5
10.6
10.7

Review of regular plane figures and Simpson's Rule
Prisms

Cylinders

Pyramids

Cones

Frusta

Spheres

VECTORS

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9

Sealers & Vectors

Addition & Subtraction

The unit Vectors |, j, k

Direction Cosines

Sealer or Dot Product

Deductions

Dot prodict in terms of orthogonal components
Deductions

Analytic Expression for a x b.

11.10 Problems.

MATRICES AND DETERMINANTS

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8

Definition of Matrix

Rows & Columns

Order of a Matrix

Algebra of Matrices
Determinants

Properties of Determinants
Solution of Linear Equations
Problems

6 Hrs

30Hrs

9 Hrs

9 Hrs
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REFERENCE BOOKS
1. GhulamYasinMinhas Technical Mathematics Vd| IimiKitabKhana Lahore.
2. Prof. Riazali Khan Polytechnic Mathematic Series Vbl I, Majeed Sons, Faisalmad
3. Prof. Sana UllahBhattiA Text Book of Algebra and Trigonometry, Punjab Text Book
Board, Lahore.
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Math-113 APPLIED MATHEMATICS
INSTRUCTIONAL OBJECTIVES

1 USE DIFFERENT METHODS FOR THE SOLUTION OF QUADRATIC
EQUATIONS
1.1 Define a standarduadratic equation.
1.2  Use methods of factorization and method of completing the square for solvingthe
equations.
1.3  Derive quadratic formula.
1.4  Write expression for the discriminant
1.5 Explain nature of the roots of a quadratic equation.
1.6  Calcukte sum and product of the roots.
1.7 Form a quadratic equation from the given roots.
1.8  Solve problems involving quadratic equations.

2 UNDERSTAND APPLY CONCEPT OF ARITHMETIC PROGRESSION AND
SERIES
2.1 Define an Arithmetic sequence and a series
2.2  Derive formula for the nth term of an A.P.
2.3  Explain Arithmetic Mean between two given numbers
2.4  Insert n Arithmetic means between two numbers
2.5 Derive formulas for summation of an Arithmetic series
2.6  Solve problems on Arithmetic Progression and&eri

3 UNDERSTAND GEOMETRIC PROGRESSION AND SERIES
3.1 Define a geometric sequence and a series.
3.2 Derive formula for nth term of a G.P.
3.3  Explain geometric mean between two numbers.
3.4 Insert n geometric means between two numbers.
3.5 Derive a formuldor the summation of geometric Series.
3.6  Deduce a formula for the summation of an infinite G.P.
3.7  Solve problems using these formulas.

4 EXPAND AND EXTRACT ROOTS OF A BINOMIAL
4.1  State binomial theorem for positive integral index.
42 Explainbi nomi al coefficients: (n,0), (n,
4.3  Derive expression for the general term.
4.4  Calculate the specified terms.
4.5 Expand a binomial of a given index.
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4.6  Extract the specified roots
4.7  Compute the approximate value to a gidecimal place.
4.8  Solve problems involving binomials.

RESOLVE A SINGLE FRACTIONINTO PARTIALFRACTIONS USING
DIFFERENT METHODS.

5.1 Define a partial fraction, a proper and an improper fraction.

5.2  Explain all the four types of partial fractions.

5.3  Set up equivalent partial fractions for each type.

5.4  Explain the methods for finding constants involved.

5.5 Resolve a single fraction into partial fractions.

5.6  Solve problems involving all the four types.

UNDERSTAND SYSTEMS OF MEASUREMENT OF ANGLES.

6.1 Define angles and the related terms.

6.2 lllustrate the generation of angle.

6.3  Explain sexagesimal and circular systems for the measurement of angles
6.4  Derive the relationship between radian and degree.

6.5 Convert radians to degrees and weesa.

6.6  Derive a formula for the circular measure of a central angle.

6.7  Use this formula for solving problems.

APPLY BASIC CONCEPTS AND PRINCIPLES OF TRIGONOMETRIC
FUNCTIONS

7.1  Define the basic trigopnometric functions/ratios of an angle as w@tite sidesof
a right triangle.

7.2  Derive fundamental identities.

7.3  Find trigonometric ratios of particular angles.

7.4  Draw the graph of trigonometric functions.

7.5  Solve problems involving trigonometric functions.

USE TRIGONOMETRIC IDENTITIES IN SOLVING TECHNOLOGICAL
PROBLEMS

8.1 List fundamental identities

8.2  Prove the fundamental law

8.3  Deduce important results

8.4  Derive-sum and difference formulas

8.5 Establish half angle, double angle & triple angle formulas

8.6  Convert sum or differencato product& vice versa

8.7  Solve problems

21
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11.

12.

USE CONCEPTS, PROPERTIES AND LAWS OF TRIGONOMETRIC
FUNCTIONS FOR SOLVING TRIANGLES

9.1
9.2
9.3
9.4

Define angle of elevation and angle of depression.

Prove the law of sins and the law of cosines.

Explain elementsf a triangle.

Solve triangles and the problems involving heights and distances.

USE PRINCIPLES OF MENSTRUATION IN FINDING SURFACES, VOLUME
AND WEIGHTS OF SOLIDS.

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

USE

Define menstruation of plane and solid figures

List formulas for perimets & areas of plane figure.

Define pyramid and cone.

Define frusta of pyramid and cone.

Define a sphere and a shell.

Calculate the total surface and volume of each type of solid.
Compute weight of solids.

Solve problems of tise solids.

THE CONCEPT AND PRINCIPLES OF VECTORS IN SOLVING

TECHNOLOGICAL PROBLEMS.

111
11.2
11.3
11.4
11.5
11.6
11.7
11.8

Define vector quantity.

Explain addition and subtraction of vector

lllustrate unit vectors I, j, k.

Express a vector in ttmmponent form.

Explain magnitude, unit vector, directioncosines of a vector.

Derive analytic expression for dot product and cross product of two sector
Deduce conditions of perpendicularly and parallelism of two vectors.
Solve problens

USE THE CONCEPT OFMATRICES & DETERMINANTS IN SOLVING
TECHNOLOGICAL PROBLEMS

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9

Define a matrix and a determinant.

List types of matrices.

Define transpose, ad joint and inverse of a matrix.
State properties of determinants.

Explain basic concepts.

Explain algebra of matrices.

Solve linear equation by matrices.

Explain the solution of a determinant.

Use Crammers Rule for solving linear equations

22



Phy-122 APPLIED PHYSICS

Total Contact Hours
Theory. 32Hrs T P C
Practicai 96 Hrs 1 3 2

AIMS: The students will be able to understand the fundamental principles and concept of
physics, use these to solve problems in practical situations/technical courses and
understand concepts to learn advance physics/technical courses,

COURSE CONTENTS

1 MEASUREMENTS. 2 Hrs
1.1  Fundamental units and derived units
1.2  Systems of measurement and S.I. units
1.3  Concept of dimensions, dimensional formula
1.4  Conversion from one system to another
1.5 Significant figures

2. SCALARS AND VECTORS. 4 Hrs
2.1 Revision ofhead to tail rule
2.2  Laws of parallelogram, triangle and polygon of forces
2.3  Resolution of a vector
2.4  Addition of vectors by rectangular components
2.5  Multiplication of two vectors, dot product and cross product

3. MOTION 4Hrs
3.1 Review of laws and equations of motion
3.2 Law of conservation of momentum
3.3  Angular motion
3.4  Relation between linear and angutaotion
3.5 Centripetal acceleration and force
3.6  Equations of angular motion

4. TORQUE, EQUILIBRIUM AND ROTATIONAL INERTIA 2 Hrs
4.1 Torque
4.2  Centre of gravity and centre of mass
4.3  Equilibrium and its conditions
4.4  Torque and angular acceleration
4.5 Rotational inertia
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WAVE MOTION S Hrs

5.1 Review Hooke's law of elasticity,

5.2  Motion under an elastic restoring force.

5.3  Characteristics of simple harmonic motion

5.4  S.H.M. and circular motion

5.5  Simple pendulum

5.6 Wave form of S.H.M.

5.7 Resmance

5.8  Transverse vibration of a stretched string

SOUND 5Hrs
6.1 Longitudinal waves

6.2 Intensity, loudness, pitch and quality of sound

6.3  Units of Intensity of level and frequency response of ear

6.4 Interference of sound waves silence zonegshea

6.5 Acoustics

6.6  Doppler effect

LIGHT 5Hrs
7.1 Review laws of reflection and refraction

7.2  Image formation by mirrors and lenses

7.3  Optical instruments

7.4  Wave theory of light

7.5 Interference, diffraction, polarization of light waves

7.6  Applications of polarization in sunglasses, optical activity and stress analysis
OPTICAL FIBER 2 Hrs
8.1  Optical communication and problems

8.2. Review total internal reflection and critical angle

8.3  Structure of optical fiber

8.4  Fiber material and amufacture

8.5  Optical fiber- uses.

LASERS 3 Hrs
9.1 Corpuscular theory of light

9.2  Emission and absorption of light

9.3  Stimulated absorption and emission of light

9.4  Laser principle

9.5  Structure and working of lasers

9.6 Types of lasers with bri@escription.

24



9.7  Applications (basic concepts)
9.8  Material processing

9.9 Laser welding

9.10 Laser assisted machining
9.11 Micro machining

9.12 Dirilling scribing and marking
9.13 Printing

9.14 Lasers in medicine

RECOMMENDED BOOKS

NoagkrwdE

TahirHussainFundamentals of Physics VVdland Il

FaridKhawaja, Fundamentals of Physics Maind Il

Wells and Slusher, Schaum's Series Physics.

Nelkon and Oyborn, Advanced Level Practical Physics

Mehboobllahi Malik and Inarul-Haq, Practical Physics

Wilson, Lasers Principles and applications

M. Aslam Khan and M. AkramSandhu, Experimental Physics Note Book

25



Phy-122 APPLIED PHYSICS

INSTRUCTIONAL OBJECTIVES

1

USE CONCEPTS OF MEASUREMENT TO PRACTICAL SITUATIONS AND
TECHNOLOGICAL PROBLEMS

1.1 Write dimensional formulae for physical quantities

1.2  Derive units using dimensional equations

1.3  Convert a measurement from one system to another

1.4  Use concepts of measurement and significant figures in problem solving.

USE CONCEPTS OF SCALARS AND VECTORS IN SOLVING PROBLEMS

INVOLVING THESE CONCEPTS

2.1  Explain laws of parallelogram, triangle and polygon offorces

2.2  Describe method of resolution of a vector into components

2.3  Describe method of addition of vectors legtangular components

2.4  Differentiate between dot product and cross product of vectors

2.5 Use the concepts in solving problems involving addition resolution and
multiplication of vectors

USE THE LAW OF CONSERVATION OF MOMENTUM AND CONCEPTS OF
ANGULAR MOTION TO PRACTICAL SITUATIONS

31 Use |l aw of conservation®™ of momentum
3.2  Explain relation between linear and angular motion

3.3  Use concepts and equations of angular motion to solve relevant technological
problems

USE CONCEPTS OF TORQUE, EQUILIBRIUM AND ROTATIONAL INERTIA
TO PRACTICAL SITUATION/PROBLEMS

4.1  Explain Torque

4.2  Distinguish between Centre of gravity and centre of mass

4.3  Explain rotational Equilibrium, and its conditions

4.4  Explain. Rotabnal Inertia giving examples

4.5 Use the above concepts in solving technological problems.

USE CONCEPTS OR WAVE MOTION IN SOLVING RELEVANT PROBLEMS
5.1 Explain Hooke's Law of Elasticity

5.2  Derive formula for Motion under an elastic restoring force

5.3  Derive formulae for simple harmonic motion and simple pendulum

5.4  Explain wave form with reference to S.H.M. and circular motion

5.5 Explain Resonance

56 Explain Transverse vibration of a stret
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5.7  Use the above concepts and formulae of 8.Ho solve relevant problems.
UNDERSTAND CONCEPTS OF SOUND

6.1 Describe longitudinal wave and its propagation

6.2  Explain the concepts: Intensity, loudness, pitch and quality of sound
6.3  Explain units of Intensity of level and frequency response of ear

6.4  Explain phenomena of silence zones, beats

6.5  Explain Acoustics of buildings.

6.6  Explain Doppler Effect giving mathematical expressions.

USE THE CONCEPTS OF GEOMETRICAL OPTICS TO MIRRORS AND

LENSES

7.1  Explain laws of reflection and refraction

7.2  Use mirror formula to solve problems

7.3  Use the concepts of image formation by mirrors and lenses to describe working of
optical instruments, e.g. microscopes, telescopes, camera and sextant.

UNDERSTAND WAVE THEORY OF LIGHT

8.1  Explain wave theory dight

8.2  Explain phenomena of interference, diffraction, polarization of light waves
8.3  Describe uses of polarization given in the course contents.

UNDERSTAND THE STRUCTURE, WORKING AND USES OF OPTICAL
FIBER

9.1 Explain the structure of the Optidaiber

9.2  Explain its principle of working

9.3 Describe use of optical fiber in industry and medicine.

27



Phy-122 APPLIED PHYSICS

LIST OF PRACTICALS 96Hrs
1. Draw graphs representing the functions:
a) y=mx for m=0, 0.5, 1, 2
b)  y=x*
C) y = I/x
2. Find the volume of a given solid cylinder usivigrnier calipers.
3. Find the area of crossection of the given wire using micrometer screw gauge.
4. Prove that force is directly proportional to (a) mab$,acceleration, using fletchers
trolley
5. Verify law of parallelogram of forces using Grasands apparatus.
6. Verify law of triangle of forces and Lami's theorem
7. Determine the weight of a given body using
a) Law of parallelogram of forces
b) Law of triangle of forces
C) Lami'stheorem
8. Verify law of polygon of forces using Graxgands apparatus.
9. Locate the position and magnitude of resultant of like parallel forces.
10. Determine the resultant of two unlike parallel forces.
I. Find the weight of a given body using pring@fmoments.
12.  Locate the centre of gravity of regular and irregular shaped bodies.
13.  Find Young's Modules of Elasticity of a metallic wire.
14.  Verify Hooke's Law using helical spring.
15.  Study of frequency of stretched string with length.
16.  Studyof variation of frequency of stretched string with tension.
17.  Study resonance of air columnin resonance tube and find velocity of sound.
18.  Find the frequency of the given tuning fork using resonance tube.
19.  Find velocity of sound in rod by Kundt'she
20, Verify rectilinear propagation of light and study shadow formation.
21.  Study effect of rotation of plane mirror on reflection.
22.  Compare the refractive indices of given glass slabs.
23.  Find focal length of concave mirror by locating centre afature.
24.  Find focal length of concave mirror by object and image method
25.  Find focal length of concave mirror with converging lens.
26.  Find refractive index of glass by apparent depth.
27.  Find refractive index of glass by spectrometer.
28.  Find foal length of converging lens by plane mirror.
29.  Find focal length of converging lens by displacement method.

28



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Find focal length of diverging lens using converging lens.

Find focal length of diverging lens using concave mirror.

Find angulamagnification of an astronomical telescope.

Find angular magnification of a simple microscope (Magnifying Glass)
Find angular magnification of a compound microscope.

Study working and structure of camera.

Study working and structure of saxt.

Compare the different scales of temperature and verify the conversion formula.

Determine the specific heat of lead shots.

Find the coefficient of linear expansion of a metallic rod.
Find the heat of fusion of ice.

Find the heat o¥aporization.

Determine relative humidity using hygrometer:
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Ch-112 APPLIED CHEMISTRY

Total Contact Hours T P C
Theory 32Hrs 1 3 2
Practicai 96 Hrs

Prerequisite: The student must have studied the subject of elechigenistry at secondary,
school level.

AIMS After studying this course a student will be able to;

1.

4.

Understand the significance and role of chemistry in the development of modern
technology.

Become acquainted with the basic principles of chemistayppbed in the study of

relevant Technology.

Know the scientific methods for production, properties and use of materials of industrial
& .technological significance.

Gains skill for the efficient conduct of

COURSE CONTENTS

1

INTRODUCTION AND FUNDAMENTAL CONCEPTS 2 Hrs
1.1  Orientation with reference to this technology

1.2 Terms used & units of measurements in the study of chemistry

1.3 Chemical Reactions & their types

ATOMIC STRUCTURE 2 Hrs
2.1  Subatomic particles

2.2  Architecture of atoms of elements, Atomic No. & Atomic Weight

2.3  The periodic classification of elements periodic law

2.4  General characteristics of a period and group

CHEMICAL BOND 2 Hrs
3.1 Nature of chemical Bond

3.2  Electrovalent bond with exgoles

3.3  Covalent Bond (Polar and Nepolar, sigma & Pi Bonds with examples

3.4  Co-ordinate Bond with examples

WATER 2 Hrs
4.1  Chemical nature and properties.

4.2  Impurities

4.3 Hardness of water (types, causes & removal)
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4.4  Scales of measuringardness (Degrees Clark
4.5 Boiler feed water, scales & treatment
4.6  Seawater desalination, sewage treatment

ACIDS, BASES AND SALTS

5.1 Definitions with examples

5.2  Properties, their strength, basicity & Acidity
5.3  Salts and their classificatm with examples
5.4  pH-value and scale

OXIDATION & REDUCTION

6.1 The process, definition& examples
6.2  Oxidizing and reducing agents

6.3  Oxides and their classifications

NUCLEAR CHEMISTRY

7.1  Introduction

7.2  Radioactivity (alpha, betand gamma rays)

7.3  Half life process

7.4  Nuclear reaction & transformation of elements

CEMENT

8.1 Introduction

8.2  Composition and manufacture

8.3  Chemistry of setting and hardening
8.4  Special purpose cements

GLASS

9.1 Composition andaw material
9.2  Manufacture

9.3 Varieties and uses

PLASTICS AND POLYMERS

10.1 Introduction and importance
10.2 Classification

10.3 Manufacture

10.4 Properties and uses

2 Hrs

2 Hrs

2 Hrs

2 Hrs

2 Hrs

2 Hrs
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11

12

13

14

15

16

17

PAINTS, VARNISHES AND DISTEMPER
11.1 Introduction

11.2 Constituets

11.3 Preparation and uses

CORROSION

12.1 Introduction with causes

12.2 Types of corrosion

12.3 Rusting of iron

12.4 Protective measures agaHtsirrosion

REFRACTORY MATERIALS AND ABRASIVE

13.1 Introduction to Refractories

13.2 Classification of Refractories

13.3 Properties and Uses

13.4 Introduction to Abrasives

13.5 Artificial and Natural Abrasives and their uses

ALLOYS

14.1 Introduction with need

14.2 Preparation and Properties

14.3 Some Important alloys and theinmposition
14.4 Uses

FUELS AND COMBUSTION

15.1 Introduction of fuels

15.2 Classification of fuels

15.3 Combustion

15.4 Numerical Problems of Combustion

LUBRICANTS

16.1 Introduction.

16.2 Classification.

16.3 Properties of lubricants.
16.4 Selection of lubricants:

POLLUTION

17.1 The problem and its dangers.

17.2 Causes of pollution.

17.3 Remedies to combat the hazards of pollution.

2 Hrs

2 Hrs

2 Hrs

2 Hrs

2 Hrs

1Hr

1Hr
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BOOKS RECOMMENDED

1.

2.
3.
4

Text Book of Intermediate Chemistry (I & II)

[lmi Applied Science by SHAtta Muhammad

Polytechnic Chemistry by J. N. Reedy Tata McGraw Hill (New Delhi)
Chemistry for Engineers by P.C. Jain (New Delhi, India)
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Ch-112

APPLIED CHEMISTRY

INSTRUCTIONAL OBJECTIVES
1 UNDERSTAND THE SCOPE, SIGNIFICANCE AND FUNDAMENTAL ROLE
OF THE SUBJECT

1.1
1.2
1.3
14

Define chemistry and its important terms

State the units of measurements in the study of chemistry
Write chemical formula of common compounds

Describe types of chemical reactions with examples

2 UNDERSTAND THE STRUCTURE OF ATOMS AND ARRANGEMENT OF SUB
ATOMIC PARTICLES IN THE ARCHITECTURE OF ATOMS

2.1
2.2
2.3
2.4
2.5
2.6

Define atom.

State the periodic law of elements.

Describe the fundamental sub atomic particles

Distinguish between atomic ho. and mass no.; isotopes and isobars

Explain the arrangements of electrons in different shells and sub energy levels
Explain the grouping and placing of “elements' in the periodic table

3 UNDERSTAND THE NATURE OF CHEMICAL LBOUND

3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3
4.4

4.5
4.6
4.7

Define chemical bond

Describe the nature of cimécal bond

Differentiate .between electrovalent an™ covalent bonding

Explain the formation of polar and non polar, sigma ardgnid with examples
Describe the nature of coordinate bond with examples

UNDERSTAND THE CHEMICAL NATURE OF WATER

Describe the chemical nature of water with its formula

Describe the general impurities present in water

Explain the causes and methods to removing hardness of water

Express hardness .in different units like hitg¥, ppm, degrees Clark argdegrees
French

Describe the formation and nature of scales in boiler feed water

Explain the method for the treatment of scales

Explain the sewage treatment and desalination of sea water

5 UNDERSTAND THE NATURE OF ACIDS, BASES AND SALTS

5.1
5.2
5.3
5.4
5.5

Define acids, bases and salts with examples

State general properties of acids and bases

Differentiate between acidity and basicity and use the related terms
Define salts, state their classification with examples

Explain pH value of solutio and pH scale
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10

11

UNDERSTAND THE PROCESS OF OXIDATION AND REDUCTION

6.1 Define oxidation

6.2  Explain the oxidation process with examples

6.3  Define reduction

6.4  Explain reduction process with examples

6.5 Define oxidizing and reducinggents and give feast six examples of each
6.6  Define oxides

6.7 Classify the oxides and give example

UNDERSTAND THE FUNDAMENTALS OF NUCLEAR CHEMISTRY

7.1  Define nuclear chemistry and radio activity

7.2  Differentiate between alphas, Beta and Gamma particles

7.3  Explainhall-life process

7.4  Explain at least six nuclei reactionsresulting in the transformation of some
elements

7.5  State important uses of isotopes

UNDERSTAND THE MANUFACTURE, SETTING AND HARDENING
CEMENT

8.1 Define port land cement and give its carapion

8.2  Describe the method of manufacture

8.3  Describe the chemistry of setting and hardening of cement

8.4  Distinguish between ordinary and special purpose cement

UNDERSTAND THE PROCESS OF MANUFACTURE OF GLASS.
9.1 Define glass

9.2 Describe its composition and raw materials

9.3 Describe the manufacture of glass

9.4  explain its varieties and uses

UNDERSTAND THE NATURE AND IMPORTANCE OF PLASTICS
POLYMERS

10.1 Define plastics and polymers

10.2 Explain the mechanism of polymerization

10.3 Describe the preparation and uses of some plastics/polymers

KNOW THE CHEMISTRY OF PAINTS, VARNISHES AND DISTEMPERS
11.1 Define paints, varnishes and distemper

11.2 State composition of each

11.3 State methods of preparation of each and their uses
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12

13

14

15

16

17

UNDERSTAND THE PROCESS OF CORROSION WITH ITS CAUSES AND
TYPES

12.1
12.2
12.3
12.4

Define corrosion

Describe different types of corrosion
State the causes of corrosion
Explain the process of rusting of iron

12.5 Describe methods to prevent/controlm@sion
UNDERSTAND THE NATURE OF REFRACTORY MATERIALS AND
ABRASIVE

13.1 Define refractory materials

13.2 Classify refractory materials

13.3 Describe properties and uses of refractories

13.4 Define abrasive.

13.5 Classify natural ad artificial abrasives

13.6 Describe uses of abrasives

UNDERSTAND THE NATURE AND IMPORTANCE OF ALLOYS
14.1 Define alloy

14.2 Describe different methods for the preparation of alloys

14.3
14 4

Describe important properties of alloys
Enlist somemportant alloys with their composition, properties and uses

UNDERSTAND THE NATURE OF FUELS AND THEIR COMBUSTION

15.1
15.2
15.3
15.4
15.5

Define fuels

Classify fuels and make distinction of solid, liquid & gaseous fuels
Describe important Fuels

Explaincombustion

Calculate air quantities in combustion, gases

UNDERSTAND THE NATURE OF LUBRICANTS.

16.1
16.2
16.3
16.4
16.5

Define a lubricant

Explain the uses of lubricants

Classify lubricants and cite examples

State important properties of oils, gsea and solid lubricants

State the criteria for the selection of lubricant tor, particular purpose/job

UNDERSTAND THENATURE OF POLLUTION

17.1
17.2
17.3
17.4

Define Pollution (air. water, food)

Describe the causes of environmental pollution.
Enlist some common pollutants.

Explain methods to prevent pollution
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Ch-112 APPLIED CHEMISTRY

LIST OF PRACTICALS 96 Hrs

1. To introduce the common apparatus, glassware and chemical reagents used in the
chemistry lab

2. To purify a chemical substance biystallization

3. To separate a mixture of sand and salt

4. To find the melting point of substance

5. To find the pH of a solution with pH paper

6. To separate a mixture of inks by chromatography

7. To determine the cefficient of viscosity of benzene with the help@dtwald vasomotor

8. To find the surface tension of a liquid with a stalagmeter

9. To perform electrolysis of water to produce Hydrogen and Oxygen

10. To determine the chemical equivalent of copper by electrolysis of Cu SO

11. To get introduction with the scheme afadysis of salts for basic radicals

12.  To analyze Igroup radicals (A§- Pb™ - Hg")

13.  To make practice for detectiofigroup radical

14.  To get introduction with the scheme of Il group radicals.

15.  To detect and confirm4A radicals (Hg*, Pb™, Cu’, Cd™, Bi"™™)

16.  To detect and confirm4B radicals (SA™,Sb™, As™)

17.  To get introduction with the scheme of Ill group radicals {FeAl"™™, Cr'™)

18.  To detect and confirm F&, AI"™*, and C#*"

19.  To get introduction with the scheme of IV group radicals

20.  To detect andonfirm An"" and Mr™ radicals of IV group

21.  To detect and conform Cband Ni™* radicals of IV group

22.  To get introduction with the Acid Radical Scheme

23.  To detect dilute acid group

24.  To detect and confirm C@and HCO;s radicals

25.  To get introduction with thenethods/apparatus of conducting volumetric estimations.

26.  To prepare standard solution of a substance

27.  To find the strength of a given alkali solution

28.  To estimate HC@Gcontents in water

29. To find out %age composition of a mixture solution of KNaDd KOH volumérically

30. To find the amount of chloride ions (Tih water volumetrically
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Comp-142 COMPUTER APPLICATIONS

Total Contact Hours T P
Theory 32Hrs 1
Practical 96 Hrs

N O

Pre-requisites:None

AIMS :This subjectwill enable the student to be familiar with the fundamental concepts of
ComputerScience. He will also learn M®&/indows, MSOffice, and Internet telementary level.

Course Contents:

1 ELECTRONIC DATA PROCESSING (E.D.P.) 6 Hrs
1.1 Basic Termsof Computer Scienc®ata & its, types, Information, Hardware,
Software

1.2 Computer & its types

1.3 Block diagram of a computer system

1.4 BIT, Byte, RAM & ROM

1.5 Input &Outputdevices

1.6 Secondary storage devices

1.7 Typesof Software

1.8 Programming Languages

1.9 Applicationsof computer in differentiélds

1.10 Applicationin Engineering, Education & Business

2. MS-WINDOWS 2 Hrs

2.1 Introductionto Windows

2.2 Loading & Shut down process

2.3 Introduction to Desktop items (Creation of Icons, Shortcut, Folder & modify
Taskbay

2.4 Desktopproperties

2.5 Useof Control Panel

2.6 Searching a document

3. MS-OFFICE (MS-WORD) 8 Hrs
3.1 Introduction to MSOffice
3.2 Introduction to MSWord & its Screen
3.3 Create a new document
3.4 Editing & formatting the text
3.5 Saving& Opening a document
3.6 Page setup (Set the Margins & Paper)
3.7 Spell Check & Grammar
3.8 Paragraph Alignment
3.9 Inserting Pag@umbers, Symbols, Text box & Picture in the document
3.10 Use the different Format menu drop down commands(Drop Cap, Change Case,
Bullet & Numbering and Border & Shading)

38



3.11 Insert the 'Table and it's Editing
3.12 Printing thedocument
3.13 Saving a document file as PDF format

MS-OFFICE (MS-EXCEL)

4.1
4.2
4.3
4.4
4.5
4.6

Introduction to MSExcel & its Screen
Entering data & apply formulas in worksheet
Editing & Formatting the Cells, Row & Colum
Insert Graphs in sheet

Page setup, Print Preview & Priimg

Types & Categories of Charts

MS. OFFICE (MS-POWER POINT)

5.1
5.2
5.3
5.4
5.5
5.6

Introduction to MSPower point
Creating a, presentation

Editing & formatting a text box
Adding pictures & colors to a slide
Making slide shows

Slide Transition

INTERNET & E -MAIL

6.1
6.2
6.3
6.4

Introduction to Internet & browser window

Searching, Saving and Print a page from internet

Creating, Reading & SendingHail

9 Hrs

4 Hrs

3Hrs

Explain some advandeatures over the internet and search engines
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COMP-142

COMPUTER APPLICATIONS

Instructional Objectives:

1.

UNDERSTAND ELECTRONIC DATA PROCESSING (E.D.P)

11.

1.2
1.3.
14.
15.
1.6.
1.7.
1.8.
1.9.
1.10.

Describe Basic Terms of Computer Science.Data & its Types, Information, Hardware,
Software

Explain Computer & its types

Explain Block diagram of a computer system
State the terms such as BIT, Byte, RAM & RO
Identify Input & Output devices

Describe Secondary Storage devices

Explain Types of Software

Introduction to Programming Language
Explain Applications of computer in different fields
Application in Engineering, Education & Business

UNDERSTAND MS-WINDOWS

2.1
2.2
2.3

2.4
2.5

2.6

Explain Introduction to Windows

Describe Loading & Shut down process

Explain Introduction to Desktop itei@reation of Icons, Shortcut, Folder & modify
Taskbar)

Explain Desktop properties

Describe Use' of Control Panel (add/remove program, time & datesenamd create
user account)

Explain the method of searching a document

UNDERSTAND MS-OFFICE (MS-WORD)

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12
3.13

Explain Introduction to MSDffice

Describe-Introduction to MSWord & its Screen

Describe create a new document

Explain Editing & formatting the text

Describe saving & Opening a document

Explain Page setup, (Set the Margins & Paper)

Describe Spell Check & Grammar

Explain Paragraph Alignment

Explain Inserting Page numbers, Symbols, Text box & Picture in the document
Describe Use the different Format memep down commands(Drop Cap, Change
Case, Bullet &Numbering and Border & Shading)

Explain Insert the Table and its Editing and modifying

Describe printing the document

Describe the method of file saving as a PDF Format

UNDERSTAND MS-OFFICE (MS-EXCEL)

4.1
4.2
4.3
4.4

Explain Introduction to MSExcel & its Screen

Describe Entering data & apply formulas in worksheet
Describe Editing &Formatting the, Cells, Row & Column
Explain Insert Graphs in sheet
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4.5
4.6
4.7

Describe Page setup, Print preview & Printing
Explain in details formulas faum, subtract, multiply, divide, average
Explain indetails the types of charts e.g pie chart, bar chart

5. UNDERSTAND MS-OFFICE (MS-POWER POINT)

5.1
5.2
5.3
5.4
5.5
5.6

Describe Introduction to M&ower point
Explain creating a presentation

Describe Editing & formatting a text box
Explain Adding pictures & colors to a slide
Describe Making slide shows

Explain Slide Transitions

6. UNDERSTAND INTERNET &E-MAIL

6.1
6.2
6.3
6.4

Explain Introduction to Internet and browser window

Explain Searching, Saving and Print a page from internet

Describe Creating, éading & Sending #/ail and attachments

Explain some advance features over the internet and how to search topics on different
search engines

Recommended Textbooks
1. Bible Microsoft Office 2007 by John Walkenbach

2. Bible Microsoft Excel 2007 by Johwalkenbach

3. Bible Microsoft PowerPoint 2007 by John Walkenbach
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COMP-142 COMPUTER APPLICATIONS

List of Practical:

Identify key board, mouse, CPU, disk drives, disks, monitor, and printer 03Hrs

2. MS WINDOWS XP 12 Hrs
2.1 Practice of loading anshutdown of operating system
2.2 Creating items (icons, shortcut, folders etc) and modifying taskbar
2.3 Changing of wallpaper, screensaver, and resolution
2.4 Practice of control panel items (add/remove, time and date,mouse, and create user
account)

3. MS OFFICE (MS-WORD) 27 Hrs

3.1 Identifying the MS Word Screen and its menu

3.2 Practice of create a new document, saving arapesing it fromthe location and
spell check & grammar

3.3 Practice of Page Formatting (Borders, Character Spacing, Paragraph,Bullets &
Numberings and énts)

3.4 Practice of different tool bars like standard, format& drawing tool bars

3.5 Practice of Insert pictures, clipart, and shapes

3.6 Practice of header and footer

3.7 Practice of insert table and also format of table

3.8 Practice of page setup, set the page margiaspantingdocuments

4. MS OFFICE (MS-EXCEL) 27 Hrs
4.1 ldentifying the MS EXCEL Screen and its menu

4.2 Practice of create a new sheet, saving armpening it from thelocation and spell
check

4.3 Practice of insert and delete of row and columns (format of cell)

4.4 Practice of entering data and formulas in worksheet(Add, Subtract, Multiplying,
and Divide & Average)

4.5 Repeating practical serial number04
4.6 Practice of insert chart and its types

4.7 Practice of page setup, set the page margins, and printing

5.  MS OFFICE (MS-POWER POINT) 15 Hrs
5.1 Identifying the MS POWER POINT Screen and its menu
5.2 Practice of create a new presentation and save

5.3 Practice of open saves presentations
5.4 Practice of inset picture and videos

6. INTERNET & E -MAIL 12 Hrs
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6.1 Identifying internet explorer
6.2 Practice of seahing data from any search engine
6.3 Practice of create an-HEail account and how to send and receivemails, download

attachments
Vac. T-111 BASIC VACUUM THEORY
Total Contact Hours T P C
Theory: 32 1 0 1
Practical: 0

Aims: At the end of this course, the students will be familiar with the basics of vacuum
how the vacuum is created and what are the applications of vacuum in different fields.
The course is designed to inculcate skills of vacuum reading, unit conversion,uses in
industries as well as universities. Some useful terminologies most relevant to the vacuum
systems and its applications are also included in the course.

COURSE CONTENTS

1. INTRODUCTION 2Hrs
1.1 The vacuum
111 Artificial vacuum
1.1.2 Natural vacuum
2. FIELDS OF APPLIGATION AND IMPORTANCE 3Hrs
2.1.1 Applications of vacuum techniques
2.1.2 Importance of vacuum techniques

2.2 History of Vacuum techniques

3. GAS THEORY FOR VACUUM TECHNOLOGY 4Hrs
3.1 Physical states of matter
3.2 Perfect and real gas laws
3.2.1 Boyle"s | aw
3.2.2 Charles®"s | aw
3.2.3 Thegeneral gas law
3.2.4 Molecular density

3.25 Equation of state of real gases
4. MOTION OF MOLECULES IN RAREFIED GASES 4Hrs
4.1.1 Kinetic energy of molecules
4.1.2 Molecular velocities
4.1.3 Molecular incidence rate
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10.

4.2 Pressure and Mean free path
4.2.1 Mean free path
4.2.2 Pressure units

TRANSPORTPHENOMENA IN VISCOUSAND MOLECULAR STATES
5.1.1 Viscosity of a gas
5.1.2 Diffusion of gases
5.1.3 The viscous and molecular states

GAS FLOW AT LOW PRESSURES

6.1 Flow regimes,Conductance and Throughput
6.1.1 Flow regimes
6.1.2 Conductance
6.1.3 Throughputand pumpingpeed

VISCOUS AND TURBULENT FLOW
7.1 Molecular flow

7.2 Intermediate flow

7.3 Calculation of vacuum systems

PHYSICOCHEMICAL PHENOMENA IN VACUUM TECHNIQUES
8.1 Evaporatiorcondensation

8.11 Vapors in vacuum systems

8.1.2 Vapor pressure

8.1.3 Cryopumping
8.2 Solubility andpermeation

8.2.1 The permeation process

SORPTION

9.1 Sorption phenomenon

9.2 Adsorption energies

9.3 Sorption of gases by absorbents

DESORPTION ANBDUTGASSING
10.1 Desorption phenomenon
10.2 Outgassing

10.3 Outgassing rates

Hrs

3 Hrs

3 Hrs

4 Hrs

3 Hrs

3 Hrs
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Vac. T-111 BASIC VACUUM THEORY
INSTRUCTIONAL OBJECTIVES

1. UNDERSTAND THECONCEPTS OF VACUUM AND ITS UNITS
1.1 Know the definition of artificial vacuum
1.2  Know the definition of natural vacuum
1.3  How the units of vacuum are derived
1.4  Derive the equations to find out the different vacuum units

2. USEDIFFERENT VACUUM UNITS IN PRACTICAL SITUATIONS AND
TECHNOLOGICAL PROBLEMS
2.1  Derivation of vacuum unit bar, mbar
2.2  Derivation of vacuum unit Torr
2.3 Derivation of vacuum unit Pascal, psi
2.4  Conversion of vacuum units
2.5 Problem solving with different vacuum units

3. KNOW THE HISTORY OF VACUUM USES IN VARIOUS TECHNOLOGIES
3.1 Development of vacuum components if'aid 18' Century
3.2 Main advancements in vacuum in"i@entury
3.3  Development of vacuum equipment if"@entury
3.4 Development and uses of vacuum equipment fh@éntury

4. KNOW THE GAS THEORY FOR VACUUM TECHNOLOGY, PERFECT AND
REAL GAS LAWS
4.1  Know the physical states of matter
4.2  Derive the perfect gas laws
43 Derive Boyle"s | aw
44 Derive Charles"s | aw
4.5 Derive general gas law
4.6  Equation of state of real gases
4.7  Use the aboveoncepts in solving technological problems

5. KNOW THE MOTION OF MOLECULES IN RAREFIED GASES, PRESSURE AND
MEAN FREE PATH
5.1  Explain kinetic energy of molecules
5.2  Explain molecular velocities
5.3  Molecular incidence rate
5.4  Explain pressure units
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5.5
5.6

Explain and calculate @an free path at different pressure values
Solve technological problems relating to pressure

6. UNDERSTAND THE CONCEPT OF TRANSPORT PHENOMENA IN VISCOUS
AND MOLECULAR STATES

6.1
6.2
6.3
6.4

Describe viscosity of a gas

Describe Diffusion of gases

Explain the viscous and nexjular states

Use the above concepts in solving the technological problems

7. UNDERSTAND THE PHENOMENON OF GAS FLOW AT LOW PRESSURES

7.1
7.2
7.3
7.4
7.5
7.6
7.7

Explain Flow regimes

Drive formula for conductance

Differentiate between throughputand pumping speed

Explain the terms viscauand turbulent flow

Explain molecular flow

What is intermediate flow

Use the above concepts and formula to design a vacuum system

8. UNDERSTAND CONCEPTS EVAPORATION -CONDENSATION, SOLUBILITY
AND PERMEATION

8.1
8.2
8.3
8.4
8.5
8.6

Explain the concepts: evaporatioandensation
Whatit meant by vapors in vacuum systems
Explain the phenomena of vapor pressure
Explain the term,crygoumping

What it meant bysolubility

Explain the permeation process

9. UNDERSTAND THE CONCEPTS OF SORPTION,DESORPTION AND

OUTGASSING
9.1 Explain the concepts of gation phenomenon
9.2 Explain the phenomena of adsorption energies
9.3  Explain sorption of gases by absorbents
9.4  What it desorption phenomenon
9.5 Explain the term Outgassing
9.6 Calculate Outgassing rates
9.7  Use the above concepts in solving the technological problems
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RECOMMENDED BOOKS

1. Vacuum science and technololgyPaul A Redhed

2. Handbook of Vacuum Science and technolbgyorothy Hoffman
3. Foundation of Vacuum Science and technolbgyames M. Lafferty
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Mech-141 SAFETY PRACTICE & PROCEDURES

Total Contact Hours T

Theory

32Hrs 1

Practical OOHTrs

Pre-requisites:None

AIMS:

At the end of this course, the students will be able to:

1. Adopt safety standards, codes, rules, etc., to be desired in Mechanical

Workshop / Labs of Industries.
2. Understand methods of prevention of accident.
3. Provide first aid and rescue in case of any accident.

Course Contents:

NogokrwhE

8.
9.
10.
11.
12
13.
14.
15.

Introduction and Importance of Safety

Accident in Chemical Industry

Accidents in Mechanical Industry

Accidents in Flow Production Industry

Accidents in other Industries

Electric shocks &combine (Prevention and its remedy)
Fire Accidents and their preventions

Safety in Plant layout

Personal Protective Equipments

Environmental Safety

Pollution

First Aid

Analyzing Causes of Accidents

Promoting Safety Culture

Safety Regulations &adherence to International Safety Standards

Detail of Contents

1.

Introduction and Importance of Safety

1.1 Introduction to safety and House keeping
1.2 Importance in Institute workshops /labs
1.3 Importance in industry

1.4 Accident cost

Accidents in Chemical Industry
2.1 Accidents in petroleum, paint and fertilizer industry
2.2 Explosive vapors and gases

Accidents in Mechanical Industry
3.1 Due to material handling and transportation
3.2 Accidents due to hand tools

1 Hr

2 Hrs
3 Hrs
2 Hrs
2 Hrs
2 Hrs
3 Hrs

2 Hrs
2 Hrs
3 Hrs
2 Hrs
2 Hrs
3 Hrs
1Hr

2 Hrs

1Hr

2 Hrs

3 Hrs
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10.

3.3 Accidents in machines shop

3.4 Accidents in Metal workshop

3.5 Accidents in wood working shop

3.6 Accidents in foundy, welding and forging shop
3.7  Safety in CNC machines operation

Accidents in Flow Production Industry
4.1 Accidents in textile mills, paper mills & food Industries

Accidents in other Industries

5.1 Accidents in mines

5.2 Accidents in leather industries
5.3 Accidents in power plant (Steam)

Electric shocks & Earthling (Prevention and its remedy)
6.1 Electricity as danger

6.2 Electric shock phenomena

6.3 Reasons of electric shock

6.4 Prevention of electric shock

6.5 First aid in electric shock

Fire accidents and their prevention
7.1 Fireaccidents and their prevention
7.2 Fire hazard and their types
7.2.1 Causes of fire hazard
7.3 Fire fightingequipments, and fire extinguishers
7.4 Plant lay out for fire safety

Safety in plant Lay-out

8.1 Safety in Plant lay out

8.2 Housekeeping for safety

8.3 Safety instruction during maintenance
8.4 Safety instruction in use of eleiclty

Personal Protective Equipment

9.1 Useful protective device

9.2 Personal protective device and its importance
9.3 For protection from chemicals and gase

Environmental Safety

10.1 Environmental Safety

10.2 Industrial ventilation

10.3 Exhaust systems

10.4 Industrial noise

10.5 lllumination for safety and comfort
10.6 Industrial hygiene and plant sanitation
10.7 Thermal radiation

10.8 Waste Disposal, Dust and fumes, Over Crowding, Lightings

10.9 The Artificial humidification
10.10 Drinking water

2 Hrs

2Hrs

2Hrs

3 Hrs

2 Hrs

2 Hrs

3 Hrs



11.

12.

13.

14.

15.

Pollution

11.1 Atmosphere

11.2 Water pollution

11.3 Solid waste management

First Aid

Hours

12.1 Importance

12.2 Procedure and training
12.3 Extended medical services

Analyzing Causes of Accidents

13.1 Accident prevention fundamentals

13.2 Plant inspections and accidents investigation
13.3 Safety inventory, auditing, records and arimeports

Promoting Safety Culture

14.1 Employees training culture
14.2 Displays

14.3 Guidance

Safety Regulations & adherence to International Safety Standards

15.1 Safety Regulations & adherence to International Safety Standards
15.2 Pakistan Factory Adlaws concerning to safety)

15.3 Workman compensation act

15.4 Industrial insurance and social security

15.5 Legal aspects of safety

RECOMMENDED BOOOKS:
1. Safety Science for Technician by W.J. Hackett & G.P. Robbins
2. Health and Safety Practice by JerentisaSks and Malcom Dewis
3. Health and Safety at Work by Jeremy Stranks

2 Hrs

3 Hrs

2 Hrs

2Hrs
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Mech-141 SAFETY PRACTICE & PROCEDURES

Instructional Objectives:

Note: i) Practicalds should be demonstrated
of actual exercise, charts and video etc.
(i) Safety lab should be established and the period should be conducted in the
same la

1. Know importance of safety practices and its necessity in the industry
1.1 Describe importance of housekeeping, Safetyaamilents
1.2 Describe the importance of safety practices in Institute shops/labs
1.3 Describe the hazards for not observing safety
1.4 State necessity/importance of observing safety in the industry at theCost of
accident

2.  Know causes and preventions adccident in chemical based industry
2.1 State the type and causes of accidents in petroleum, fertilizer, plaint and
chemical based industry
2.1.1 Enlist causes and preventions of chemical based industrial accidents
2.2 Describe accidental causes and effects of explosive gases and vapors
2.2.1 Describe toxic chemicals and their effects on human
2.2.2 List of preventions for accidental causes due to explosive gases and
vapors

3.  Know causes and prevention of accidents imechanical industry
3.1 List of accidents in material handling and transportation in industry
3.1.1 Describe the methods of prevention of accident due to material and

machine handling in manufacturing Industry

3.2 Explain proper use of hand toolsgevent accident

3.3 Describe acidents in machines shop

3.4 Describe acidents in Metal workshop

3.5 Describe acidents in wood working shop

3.6 Describe acidents in foundry, welding and forging shop

3.7 DescribeSafety in CNC machines operation

4. Know causes and methods of prevention of accident in flow process industry
4.1 State the types of accident in flow process industry
4.1.1 List the accident in textile mills, paper and board mills and food
industry
4.1.2 Describe the methods of preventioh accidents in above listed
industries

5. Describe accidents and their remedy
5.1 Describe accidents klines
5.2 Describe accidents ipeather industries
5.3 Describe accidents irower plant (Steam)

6. Electric shocks & Earthling (Prevention and ts remedy)
6.1 Describe Electricity as danger
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10.

6.2 Describe Electric shock phenomena
6.3 Describe Reasons of electric shock
6.4 Describe Prevention of electric shock
6.5 Describe First aid in electric shock
Fire Accidents and their prevention
7.1 Describe prevention of fire accidents on plant
7.2 Know the causes of fire hazard
7.2.1 Identify fire hazard and their types
7.2.2 List the causes of accidents due to fire
7.3 Know Steps to control fire/fire fighting
7.3.1 Training of fire fghting with the help of Rescue 1122
7.3.2 Know the types of fire extinguishers and their use
7.4 Identify the fire safety points in plant layout

Know the basic concept of safety in plant layout

8.1 Identify the safety aspect in plant layout

8.2 Describe the house keeping procedure for safety

8.3 Identify the procedure to lay out machines agdipments by considering safety
aspect

8.4 Explain the instructions use of electricity

Know principle method and importance of personal potective device
9.1 State useful protective devices
9.2 List personal protective devices and describe their importance
9.2.1 Describe protection devices protecting Hand, faces, Ear, Leg, Foot
and Eyes
9.2.2 Describe protection
9.2.3 Describe personalafety equipments
9.2.4 Describe lather safety belt, fire ropes, chain, slings and other
supports for precautions
9.3 Describe use of protection devices for protecting from chemicals and gases

Understands the environmental effect of accident and &ir remedies
10.1 Knows environmental effects on human beings and surroundings
10.2 Explain importance and purpose of industrial ventilation
10.3 Describe exhaust system in industry and their important
10.4 Identify effect of noise on environment andritde in accidents
10.4.1 Causes of audible (Noise) their control vibrations and vibration
dampers and necessity of hearing protectors
10.5 Identify the advantages of illumination for safety and comfort
10.6 Explain necessity of plant hygiene for safahd comfort
10.7 Explain causes of thermal radiation and its remedy
10.8 Explain causes and remedy of spittns dust, fumes, improper light and
overcrowding accidents
10.9 Explain needs of artificial humidification
10.10Explain effects of polluted water
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11.

12.

13.

14.

15.

Pollution
11.1 Describe different stages of Atmosphere steatosphere, mesosphere,
lonosphere etc.
11.2 Describe the international standards of pure water
11.2.1 State how water get polluted
11.2.2 Describe methods of purification of polkd water at  different
Level
11.3 Describe the solid waste types and its management
11.3.1 State different methods of solid waste collection
11.3.2 Describe recycling and disposal of solid waste

Know the methods of providing first aid
12.1 Identify the importance of first aid
12.2 Explain the methods of providing fist aid and their training may be arranged to
train the students in first aid procedure (a video)
12.3 Identify the step by step procedure of providing medical services
12.3.1 Descibe protection of respiration system and methods of artificial
respiration

Analyzing the causes of accidents
13.1 Understand the procedure of analyzing the causes of accidents
13.1.1 Identify the general causes of accident
13.1.2 Explain step bytep procedure to analyze the accidents
13.2 Know the use of data for investigation and resident reports for analyzing the
causes of accident
13.2.1 Record safety inventory, accident report and investigation reports,
annual reports
13.2.2 Collect the dataf accident for analyzing the root of accidents
13.3 Identify safety rules procedures in the light of annual accidents report for safe
guard

Understand the methods and procedures for promoting safety culture

14.1 Identify the importance of safety

14.2 Describe methods of promoting safety concept by display charts, play cards,
Banners and wall chalking; through guidance

14.3 List methods of promoting safety concepts

Understand Safety Regulations & adherence to International SafetyStandards
151 Explain safety Regulations & adherence to International Safety Standards
15.2 Describe clauses of Pakistan Factory Act related to safety

15.3 Describe Workman compensation Act

15.4 Identify the procedure for industrial insurance and social security

15.5 Describe legal procedure in case of serious accidents
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Mech-163 BASIC ENGINEERING DRAWING & CAD -l

Total Contact Hours T P C
Theory 032Hrs 1 6 3
Practicall92Hrs

Pre-requisites:None

AIMS : At the end of this coursthe students will be able to understand the Fundamentals of
Engineering Drawing used in the various fields of industry especially in the Mechanical
Technology. The students will be familiarizing with the use of conventional drawing
equipments as well asdghmodern techniques used for this subject. Also the will be
familiarize with AutoCAD and will achieve ability to draw simple geometrical figures
and two/three dimensional drawing of objects.

Detail CourseContents:

PART-A  Manual Drawing 70%

1. Application of Technical Drawing 2Hrs
1.1 Importance of Technical Drawing
1.2 Language of engineering terminology
1.3 Uses of Technical Drawing
1.4 Type of Drawing
1.5 Application of Technical drawing

2.  Drafting Equipments, Construction Uses, and Care 1Hr
2.1. Introduction and importance dfafting equipments
2.2. List of drawing equipments
2.3. Construction, uses and care of all equipment
2.4. Drafting board, Table and machine
2.5. Tee, Triangles and protractors
2.6. Instruments Box and its accessories
2.7. Drawing Pencil, their grading, sharpening and using techniques
2.8. Scale and its types

3. Types of Lines 1Hr
3.1. Basic lines
3.2. Importance of lines
3.3. Common Types of lines
3.4. Uses and correct line weight age
3.5. Use of pencil for different lines
3.6. Application of lines
3.7. Objectives in drafting

4.  Lettering 2Hrs
4.1. Importance of a good lettering
4.2. General Proportion of lettering
4.3. Composition of letters
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10.

4.4,
4.5.
4.6.
4.7.

Guide lines
Classification of lettering
Style of letters

Lettering devices

Drafting Geometry

5.1.
5.2.
5.3.
5.4.

Introduction to geometry, plane and solid type
Definition of terms

Different conventional shapesyrfaces and objects
Basic geometrical construction

Sketching and shape description

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

Introduction to sketching techniques

Techniques of sketching straight lines in different directions
Sketching circles and arcs

Sketching Ellipse

Sketching of pictorialviews

Proportions in sketching

Engineering Curves

7.1.
7.2.
7.3.
7.4.
7.5.

Introduction to the curve
Application of engineering curves
Cone and conic section

Spiral and Involutes

Cycloid, Epicycloids, Hypocycloid

Introduction to multi -view drawings

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.
8.9.

Introduction to theplane and its types
Dihedral and Trihedral angles

Projection of point, lines, plane and solids
Definition and concept of muftriew drawings
Perceptual views of plan of projections
Orthographic projections

1% angle and % angle projection

Principal viewsand its arrangements
Multi-view drawings and missing lines

Introduction to Pictorial drawing

9.1.
9.2.
9.3.
9.4.
9.5.
9.6.
9.7.

Uses of pictorial /3D

Three types of pictorial views

Isometric sketching of rectangular block with Arcs and circles
Obligue sketching of rectangular block

One point perspective sketching of rectangular block

Two points perspective sketching of rectangular block
Preparation of pictorial drawings of simple objects

Basic Dimensioning

10.1. Definition of dimensioning
10.2. Types of dimensioning
10.3. Elements oflimensioning

2Hrs

1Hr

1Hr

4Hrs

4Hrs

2Hrs



11.

10.4. System of measurements

10.5. Dimensioning of multi view drawing
10.6. Dimensioning pictorial views

10.7. Dimensioning rules and practices
10.8. Note & specification

Introduction to multi -view drawings

11.1. Introduction to the surface development
11.2. Role of developmernn Packaging Industry
11.3. Methods to develop the surfaces

11.4. Geometrical solids and development

PART-B AutoCAD Mechanical 2010 30%

12.

13.

14.

15.

16.

Introduction of AutoCAD Mechanical 2010
12.1. User Interface

12.2. Template

12.3. Layers and Object

12.4. Mechanical Structure

Drawing and Edit

13.1. Object Snap

13.2. Drawing Command
13.3. Edit Command
13.4. Object Command

Layers
14.1. Layers

Dimension and Symbols
15.1. Create Dimension
15.2. Edit Dimension
15.3. Create Symbols

Drawing Layout

16.1. Make Layout

16.2. Create Drawing Frame

16.3. Create Contents and Template

2Hrs

2Hrs

3Hrs

1Hr

2Hrs

2Hrs

56



Recommended Textbooks

1.

© © N o g & W DN

Mechanical Drawing (12" Addition) by French. Svensen, Helsel and Urbanick
Drafting Fundamentals by scot. Foy, Schwendan

Engineering Drawing and Design 2 addition by Cecil Jenson / Jay Helsel
Engineering Drawing by colinsimmous,Dennis Maguire

Technical Drawing by Frederik E. Alva. Henry Cecil

Text Book of machine Drawing by R.K. Dhawan

Engineer Drawing by M.B. Shah (B.C.Rana)

Autodesk OfficialTraining Courseware(AOTC) Volumel

Autodesk OfficialTraining Courseware(AOTC) Volume2
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Mech-163 BASIC ENGINEERING DRAWING & CAD -l

Instructional Objectives:

1.

Know the application of Technical Drawing
1.1 Describethe technical drawing and its importance
1.2 Describethe role of Inventor, Engineer, Designer, Technician, Craftsman etc
1.3 Describethe uses of drawing in manufacturing and construction fields
1.4 Describethe free hand and instrumental drawing
1.4.1  Explain the types of instrumental drawing
1.4.2  Describe Multiview, Pictorial and Schematic drawing
1.5 Recognize¢he diferent application of technical drawing

Know and use the common Drafting equipment and accessories

2.1 Explain the introduction and importance of drafting equipments

2.2 ldentify the different instruments used in drafting

2.3 Describe the construction, uses and cdrall equipments

2.4 Describe the Drafting Board, Table and Drafting machine

2.5 Explain the Tee, Triangles and Protractor

2.6 Describe the Compasses Divider, Lengthening Bar, Attachments etc.
2.7 Describe the use of pencils, their Grading and sharpening techniques
2.8 Explain the scale and its different types

Understand the Types of lines, correct weight age and their application in
technical drawings

3.1. Describe the point, line and types of straight lines

3.2. Describe the importance of lines

3.3. Describe the common types of lines

3.4. Identify the each line Characteristics

3.5. Describe Horizontal, Vertical and inclined lines with proper grade pencil

3.6. Describe each line with his correct weight

3.7. Describe the objectives in drafting, Accuracy, Speed, Legibility and Neatness

Applies the goodlettering on a drawing
4.1. Know the importance of good lettering in Engineering drawing
4.2. Know the general proportion of lettering such as normal, condensedand extended
lettering

4.3. Describe and ldentify the composition of letters

4.3.1. Perform the best spacitgtween letters and words

4.3.2. State the size and stroke of a letter
4.4, Describe the Gide lines
4.5. Describe the Gothic, Roman and free hand lettering

45.1. Print single stroke, Double stroke lettering, Light face, Bold face
lettering, Upper case, Lowe cdséering

4.6. Print vertical and Inclined style of Gothic lettering
46.1 State the proper pencil for lettering with holding techniques
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4.6.2 Describe the general rules for lettering
4.7. Describe and use of different lettering devices such as lettering guidetinithg
instrument

Apply drawing skill with the aid of drawing instruments in geometrical
construction
5.1 Define the concept of common terms used in Geometrical construction
5.2 Explain different geometrical shapes, surfaces of objects
5.3 Bisectinga line, angles
5.4 Describe basic geometrical constructions

5.4.1 Define Triangles, Quadrilateral, Polygons

5.4.2 Name and draw the parts of circle

Understand sketching of circles, arcs and view of objects

6.1 Describe sketching material

6.2 State Sketchingechnique of Horizontal, Vertical and inclined lines
6.3 Describe circular arc using circular line method

6.4 Draw a circular arc using square method

6.5 Draw an ellipse using rectangular method

6.6 Described the sketching of pictorial views

6.7 Proportions in sketching ofews

6.8 Enlargement and Reduction

Know and draw the different Engineering Curves used in various mechanism
7.1 Describe the different engineering curves

7.2 Describe the application of different Engineering curves

7.3 Define cone and conic sections

7.4 Describe the EllipseRarabola & Hyperbola by different methods

7.5 Define the Archimedean Spiral and involutes

7.6 Define the Involutes curves of square, Triangle, Circle and Hexagon
7.7 Describe the Cycloid curves

7.8 Define Cycloid, Epicycloids and Hypocycloid curves

Understand the multi-view projections of specific object

8.1 Describe the plane and its types

8.2 Define Dihedral and Trihedral angles

8.3 Explain the projection of point, lines, plane and solids in different shapes
8.4 Define the concept of multiiew drawings

8.5 Knows Plane of projections

8.6 Know the orthographic method of projection

8.7 Explain the fand 3" angle projections

8.8 State six principal views

8.9 Practice of multiview projections and missing lines

Apply the use, types and methods of pictorial views

9.1 Describe the importance of pictorial views

9.2 State three types of pictorial drawings

9.3 Describe isometric view of rectangular blocks, arcs, circles
9.4 Describe oblique sketching of a rectangular blocks
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10

11.

12.

13.

14.

15.

16.

9.5 Describe one point perceptive view of rectangular block
9.6 Describe two point perspective view ofectangular block
9.7 Prepare/draw pictorial drawings of simple objects

. Apply good dimensioning on multiview and pictorial drawings
10.1 Definedimensioning
10.2 Identify the types of dimensioning
10.3 Enlist the elements of dimensioning
10.4 Identify the system of measurements
10.5 Indicatecomplete dimension on muliiew drawings
10.6 Indicatecomplete dimension on pictorial drawings
10.7 Follow the general rules of dimensioning
10.8 Indicatenotes and specification or muitiew drawings

packing industry

11.1 Define the surface development

11.2 Explain the role of development in Packaging Industry

11.3 Describe the methods to draw the development

11.3.1 Parallel line or Rectangle method

11.3.2 Radial line or Triangle method

11.3.3 Triangulation method

11.4 Define and draw the different Geometrical solids and their development

Introduction of AutoCAD Mechanical 2010
12.1 User Interface

12.2 Understand Template

12.3 Understand Layers and Object

12.4 Understand Mechanical Structure

Drawing and Edit

13.1 Understand th®bject Snap
13.2 Stae theDrawing Command
13.3 Understand th&dit Command
13.4 Describe thé@bject Command

Layers
14.1 Describe the creation and modifying Layers

Dimension and Symbols

15.1 Understand createDimension

15.2 Understand createediting Dimension
15.3 UnderstandcreateSymbols

Drawing Layout

16.1 Understandcreation ofLayout

16.2 Understandcreation ofDrawing Frame

16.3 Understandcreation of Contents and Template

Know the surface development and their procedure tadevelop and its role in
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Mech-163 BASIC ENGINEERING DRAWING & CAD -l

List of Practical:

arwnE

~No

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

PART-A

Practice of single stroke capital vertical lettering on graph andirawing sheet
Practice of single stroke capital inclined lettering on graph and drawing sheet
Practice of single stroke capital vertical & inclined lettering

Double stroke lettering

Use of Teesquare and set squares for drawing horizontal, vertical and inmed
lines

Use of compass, circles, half circles, radius

Use of Teesquare and compass for drawing of lines, centers, curves, and crossing
of lines

Draw round corners, figure inside and outside circle

Construction of angles and triangles

Construction of quadrilaterals and circles elements

Construction of parallel-lines, perpendicular, bisects line, angles and equal division
of lines

Construction of inscribe and circumscribe figures (square, triangle and hexagon)
Construction of pentagon by differentmethods

Construction of Hexagon, Octagon, by general and different methods
Construction of Tangents of circles (Inside & Outside)

Construction of Ellipse by four different methods

Construction of parabola curve by four different methods

Construction of hyperbola curve

Construction of Archimedean Spiral curve

Construction of involutes curve of square rectangle hexagon and circle
Construction of cycloid, epicycloids, and hypocycloid

Different types of drawing lines

Orthographic projection 1 and 3¢ angle wooden blockl

Orthographic projection 1 and 3¢ angle wooden block2

Orthographic projection 1 and 3¢ angle wooden block3

Orthographic projection 1 and 3¢ angle wooden block4

Orthographic projection 1 and 3¢ angle wooden blocks.

Orthographic projection and Isometric Drawing-I

Orthographic projection and Isometric Drawing-II

Orthographic projection and Oblique Drawing-I

Orthographic projection and Oblique Drawing-II

Construction of perspective drawings. (One point)

Construction of perspective dawings. (Two point)

Construction of multi view drawing of Gland

Construction of multi view drawing of Simple Bearing
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36.
37.
38.
39.
40.
41.
42.
43.
44.

©CoNoh,rwh

Construction of multi view drawing of Open Bearing
Missing lines and portions on given views

Missing lines and portions on given viewsl
Development of prismi

Development of prismi|

Development of cylinder

Development of cone

Development of pyramidl

Development of pyramidi

PART-B

Starting AutoCAD Mechanical 2010
Title Bar, Tool Bar, Menu Bar, Browser, Status Bar, Command Line
Zoom, Pan, Orbit

Object Snap, Grid, Orthogonal
Layer and Object Property
Construction Line and Center Line
Save AutoCAD Mechanical 2010
Line and Poly line Command
Circle, Arc and Ellipse Command
Rectangular and Polygon Command
Dimension and Hatching

Text Command

Copy, Mirror Command

Offset Command

Move, Rotate and Scale Command
Trim and Extend Command

Join and Break Command

Fillet and Chamfer Command
Explode Command

Exercise of Basic Drawings
Exercise of Mechanical Drawings.
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Mech-117

Total Contact Hours
Theory 64Hrs

Practical 480Hrs

Pre-requisites:None

WORK SHOP PRACTICE - |

AIMS: The students will familiarize with the Tools, Equipment, Machines used in the Metal
work, Welding & Forging, WoodVork, Foundry and Basic machine shop. The student
will achieve the Basic skills in the above fields by preparing specific jobs in each part of

the subject.

CorseContents:

BWood Work

D Foundry

a bk~ w0 Dh ke

Detail of Contents

A General Metal work

CWelding and Forging

E Basic Machine Shop

A) General Metal Work

1. Introduction To Metal Work and Metal Working Tools

12 Hrs
13 Hrs
13 Hrs
13 Hrs
13 Hrs

1Hr

1.1 Observe safety precautions and proper care of Metal working tools and machines

2. Kindsof ToolsandM achines
2.1 Hand tools

2.1.1
2.1.2
2.1.3
2.1.4
2.1.5
2.1.6
2.1.7
2.1.8
2.2 Machines
2.2.1
2.2.2
2.2.3
2.2.4

Measuring tools

Layout tools

Cutting tools

Chisels

Files and Filing

Hacksaws and Hack sawing
Drills & Reamers

Taps, Taping and Threading dies

Drilling machines
Power Haksaw
Bending machines
Rolling machine

11Hrs
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2.2.5 Shearing machine
2.3 Fasteners
2.3.1 Introduction to Fasteners
2.32  Screws, Nuts, Bolts, Rivets,
2.3.2 Types and applications of related tools

B) Wood Work

3. Wood Working Tools 4 Hrs
3.1 Wood working shop orientation
3.2 Impact Tools
3.3 Measuring tools
3.4 Cutting tools
3.5 Marking tools
3.6 Holding tools

4.  Wood Working Machine 3 Hrs
4.1 Introduction
4.2 Radial saw
4.3 Circular saw
4.4 Band saw
4.5 Jointer and planner
4.6 Wood wrning lathe
4.7 Jig saw
4.8 Safety precautions for above wood working machine

5.  Wood Cuts and Wood Joints Wood Finishing and Polishing 6Hrs
5.1 Types and uses of wood cuts
5.2 Classification and uses of wood joints.
5.3 Making woodcuts and wood joints.
5.4 Wood glue and wood fastener.
5.5 Kind and seasoning of wood
5.6 Importance of wood finishing and polishing
5.7 Classify abrasive sheets according to the size, nature of abrasive and their
international Grades.
5.8 Sanding application and sanding machine
5.9 Pattern filling and its application
5.10 Polishing of wood andate in use of polishing brush

C) Weldingand Forging

6. Welding shop and Forging shop Machinery, Tools and Equipments 4 Hrs
6.1 Definition of welding
6.2 Welding Processes
6.2.1 Pressure welding
6.2.2 Fusion welding process
6.3 Types of pressure welding process
6.3.1 Forge welding
6.3.2 Resistance welding
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6.3.2.1 Types of Resistance welding

6.4 Types of Fusion welding

6.4.1 Oxy acetylene gas welding

6.4.2 Arc welding

6.4.3 Therno welding

6.4.4 TIG welding

6.4.5 MIG welding

6.4.6  Submerged Arc welding

7.  Detail of Fusion Welding(Oxy acetylene gas weldingArc welding) 4 Hrs
7.1 Oxy acetylene gas weldingList of Oxy acetylene gas welding tools/equipment
with Their uses
7.2 Arc welding
7.2.1 Introduction to Arc welding machine
7.2.2  List of Arc welding tools equipments with their uses
7.3 Welding Materials
7.3.1 Flux
7.3.2 Types of filler rod
7.3.3 Types of Electrode
7.4 Safety method in weldg shop
7.4.1 Flash back and its remedy
7.4.2 Back fire and its remedy
7.5 Welding Defects

8. Forging 5 Hrs
8.1 Introduction to Forging
8.2 Forging tools Equipments
8.3 Classification of forging
8.3.1 Hand Forging
8.3.2 Machine Forging
8.3.3 Forging equipments
8.3.3.1 Machine
8.3.3.2 Furnaces
8.4 Forging operations
8.4.1 Drawing Down
8.4.2 Up Setting
8.4.3 Cultting
8.4.4. Swaging
8.4.5 Punching
8.4.6 Twisting

D) Foundry

9. Foundry 5Hrs
9.1 Introduction to foundry and basic steps in casting process.
9.2 Shop safety procedure
9.3 Pattern

10. Foundry tools and equipment 5Hrs
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11.

E)

12.

10.1 Molding hand tools
10.2 Molding machines
10.3 Sand mixing machine
10.4 Shot blasting machines
10.5 Furnaces

Foundry sand 5Hrs
11.1 Green sand and its composition

11.2 Dry sand and its composition

11.3 Characteristics of foundry sdn

11.4 Parting sand

11.5 Facing sand

BasicM achine Shop

Lathe construction 13Hrs
12.1 Parts of lathe
12.1.1 Lathe accessories
12.2 Lathe cutting tools and materials
12.2.1  Cutting tools material
12.2.2  Types of Lathe cuttingols
12.3 Cutting speed and feed
12.3.1  Cutting speed feed and depth of cut
12.4 Lathe Operations
12.4.1 Introductions
12.4.2 Centering of work piece
12.4.3 Facing
12.4.4 Straight turning
12.4.5 Step turning
12.4.6 Knurling
12.4.7 Center drilling and drilling
12.4.8 Taper turning
12.5 Tool Grinder
12.6 Shaper

Recommended Textbooks

1

2.
3.
4.

Technology of Machine Tools by Steve F. Krar, Albert F. Check
Machine Tools Technologyby Willard J. McCarthy, Dr. Victor E. Repp
Machine Tools Metal working by Jhon L. Feirer

Shop Theory by James Anderson, Earl E. Tatro
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Mech-117 WORKSHOP PRACTICET |

Instructional Objectives:

A) GeneralMetal Work

1. Introduction to Metal Work and Metal Working Tools
1.1 Observe safetgrecautions and proper care of Metal working tools and machines

2.  Kindsof ToolsandM achines
2.1 Understand Metal Workingland tools
2.1.1 Classify Metal WorkingMeasuring tools
2.1.2 DescribeLayouttoolsand Practice
2.1.3 DescribeCutting toolsand Pratice
2.1.4 DescribeChiselsand Chiseling
2.1.5 DescribeFiles and Filing
2.1.6 DescribeHacksaws and Hack sawing
2.1.7 Describ®rills, Drilling andReamers
2.1.8 DescribeTaps, Taping and Threading dies
2.2 Understand Metal Workiniylachines
2.2.1 ExplainDrilling machines
2.2.2 ExplainPower Hacksaw
2.2.3 ExplainBending machines
2.2.4 ExplainRolling machine
2.2.5 ExplainShearing machine
2.3 Understand~asteners
2.3.1 Introduction to Fasteners
2.32 Explain Types oScrews, Nuts, Bolts, Rivets
2.3.2 Explain Types and applications of related tools

B) Wood Work

3. Wood Working Tools
3.1 Introduction toWoodWorkshop
3.1.1 Describe the basic concept of wood work shop and its importance for
pattern making and packing.
3.1.2 Observe safetyprecautions and proper care of wood working hand
tools
3.2 Describe the use dmpact Tools
3.3 Describe the use dfieasuring tools
3.4 Describe the use @utting tools
3.4.1 Describe sharpening of wood cutting tools
3.5 Describe the use dflarkingtools
3.6 Describe theuse dfolding tools

4.  Operates Effectively all Wood Working Machine
4.1 Identify all wood working machines
4.1.1 Classify wood working machine according to their uses
4.2 Describe Rdial saw
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C)

6.

4.3 DescribeCircular saw

4.4 DescribeBand saw

4.5 DescribeJointer and planner

4.6 DescribeWood turning lathe

4.7 Describelig saw

4.8 Observ&afety precautions for above wood working machine

Explain Wood Cuts and Wood Joints Wood Finishing and Polishing
5.1 DescribeTypesof jointsand wood cuts
5.2 Describe thaise of wood joints
5.3 Select the appropriate joints for the given wood
5.4 Manipulate wood fasteners and glues
5.5 Describe the kinds of wood, their classification and uses
5.5.1 Describe seasoningethods of wood
5.6 Describe importance of wood finishing and polishing
5.7 Classify abrasive sheets according to the size of grit
5.7.1 Classify abrasive sheets according to the nature of
abrasive.(Aluminum Oxide and silichn
5.7.2 Used of abrsive sheets, backing process, belt making, fitting and their
international grades
5.8 Describe sanding and sanding machine
5.8.1 Process of manual sanding
5.8.2 Process of machine sanding (Flat belt sanding, Drum sanding, Disk
Sanding)
5.8.3 Selection of cutting speed and tension for machine sanding process
5.8.4 Describe types ofatern
5.8.5 State methods ofgttern application
5.8.6 Describe polishing (Grain making), types of function and care in use
of polishing brush

Weldingand Forging

Familiarized with Welding shop and Forging shop Machinery, Tools and
Equipments
6.1 Definewelding
6.2 DescribeWelding Processes
6.2.1 DescribePressure welding
6.2.2 DescribeFusion welding process
6.3 DescribeTypes of pressureelding process
6.3.1 DescribeForge welding
6.3.2 DescribeResistance weldingf Spot welding Seam welding Flash
welding
6.4 DescribeTypes of Fusion welding
6.4.1 DescribeOxy acetylene gas welding
6.4.2 DescribeArc welding
6.4.3 DescribeTherno welding
6.4.4 DescribeTIG welding
6.4.5 DescribeMIG welding
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6.4.6 DescribeSubmerged Arc welding

Understand the useof Fusion WeldingTools (Oxy acetylene gas weldingArc
welding)
7.1 Demonstrate oxpacetylene gas welding
7.1.1 DescribeTools andequipments
7.1.2 Describe the function and proper uses of-aggtylene gas welding
7.1.3 Demonstrate the pressure regulators function, Oxygen Cylinder,
acetylene cylinder, injector and non injector type of blow pipe
7.2 Understand the use of Ameelding machines and equipments
7.2.1 Describe the function of step down transformer.
7.2.2 Describe the function of welding tools and their uses
7.2.3 Identification of Arc welding and their uses.
7.2.4 Describe the arc welding processe
7.3 DescribeWelding Materials
7.3.1 Definition of Flux, its uses and advantages
7.3.2 Describe types of filler rod
7.3.3 State types of Electrode
7.4 Apply the safety method in welding shop
7.4.1 Describe the flash back, causes of flash back
7.4.2 Explain the back fire, its causes and how to avoid
7.4.3 Explain the safety precautions applied during Arc welding,gas
welding, forging and grinding
7.5 Describe the welding defects like
7.5.1 DescribeLack of penetration
7.5.2 DescribeSlag inclusion
7.5.3 DescribeUndercut
7.5.4 DescribeBlow holes

Forging Operation
8.1. Describe the forging
8.1.1 Difference between hot and cold forging
8.2 Understand the forging tools and equipment
8.2.1 Explain the workingprocedure of forge furnace and names its parts
8.2.2 Identify the forging equipments, tools and their uses
8.2.3 Describe the proper use of equipments and tools
8.2.4 Explain the building and maintaining the forge fire
8.2.5 Descrber the different forge fuels
8.3 Understand the forging processes
8.3.1 Describe hand forging and machine forging
8.3.2 Describe the advantages of forging
8.3.3 Explain safety rules applied and forging shop
8.4  Describe theofging operations
8.4.1 Cutting of hot metal with chisel
8.4.2 Cutting of hot metal with hardy
8.4.3 Explain the drawing down and up setting process
8.4.4 Demonstrate the drawing down operations and use of flatter
8.4.5 Demonstratéhe drawing down operations and use of flatter
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8.4.6 Describe the full ring and swaging .Apply the proper tools for swaging
operation

D) Foundry

9. Foundry
9.1 Introduction to foundry and basic steps in casting process
9.2 DescribeShop safety procedure
9.3 DescribePattern
9.3.1 Describe types of a pattern
9.3.2 Describe pattern materials

10. Foundry tools and equipment
10.1 DescribeMolding hand tools
10.2 Describe Jolting and Squeezinyplding machines
10.3 Introduction toSand mixing machine
10.4 Describe Sand ar@hot blasting machines
10.5 Describe Pit Furnaces and Tiltifgirnaces

11. Foundry sand
11.1 DescribeGreen sand and its composition
11.2 DescribeDry sand and its composition
11.2.1 Binders for foundry sand
11.2.2 Describe preparation saind for C@molding process
11.3 DescribeCharacteristics of foundry sand
11.4 DescribeParting sand
11.5 DescribeFacing sand

E) BasicMachineShop

12. Lathe construction

12.1 List the parts of Lathe
12.1.1 Explain the function of each part
1212 Name the “Lathe accessories”’
12.1.3 Describe the use of each accessory

12.2 List the materials used for cutting tools
12.2.1 Describe the characteristics of each material
12.2.2 Name the types of cutting tools according to their use.

12.3 Cutting speed and feed
12.3.1 Define cutting speed, feed and depth of cut for lathe work
12.3.2 Describe calculations of cutting speed

12.4 List the lathe operations
12.4.1 Define Centering of work pieceon four jaws independent chuck
12.4.2 Describe the importance of centering the work piece
12.4.3 Define facing
12.4.4 Describe the method of facing a work piece held in a chuck
12.4.5 Define straight turning
12.4.6 Describe the method of rough and finish turning
12.4.7 Define step turning
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12.4.8 Define shoulder
12.4.9 Describe the types of shoulder
12.4.10 Define knurling
12.4.11 Describe the purpose of knurling
12.4.12 Describe the types of knurling according to shape and grade
12.4.13 Define center drilling
12.4.14 Define drilling
12.4.15 Describe the method of drilling and center drilling on lathe machine
12.4.16 Define taper and taper turning
12.4.17 Describe the compound slide method of taper turning
12.5 List parts of tool grinder
12.5.1 Describe each part
12.6 List parts of shaper
12.6.1 Describe each part
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Mech117 WORKSHOP PRACTICE -

List of Practicals:

A)

O©CoNo~wWNE

B)

General M etal Work

Preparation of name plate

Sawing exercise

Preparation of inside caliper
Preparation of Bottle opener
Preparation of dovetail joint
Preparation of small size Trysquare
Preparation of Coat hook
Preparation of funnel (sheet)
Preparation Pin tray (sheet)
Preparation of Drawer handle
Preparation of bevel square
Preparation of spanner (small size)

Wood Work

Safety precautions in woodwvorking shop

Assembly and disassembly of jaclplane

Using of various wood working planes. (Tool exercise)

Plane and squaring to dimensions. (Jotb)

Sharpening planeiron.

Introducing different wood working, layout and measuring tools.
Sawing exercise (JokR)

Identifying different types of handsaws, and making sketches of all saws
Sharpening O6band sawsb®d

Wood chiseling (Chipping)

Making Mortise and Tenon joint (Job-3)

Sharpening wood chisel

Making dado-joint (Job-4)

Making cross-lap joint (Job-5)

Observingwood chisel

Identify and comparing soft and hard wood

Spirit polishing (preparing wood surface for polishing, staining and lacquering)
Boring process, making holes of different diameters in wood. (Jeb)
Nailing and wood screwing process (Job+8)

Making middle half crosslap joint (Job-9)

Making dove-tail joint (Job-10)

Wood working projects etc
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C)

Welding and Forging

(OXY ACETYLENE )

1.

HOONODOAWN

0.

Flame making gas welding

(a) Harsh Flame (b) Carburizing Flame (c) Neutral Flame (d) oxidizing
Pool making

Bead making

Edge joint

Open square butt joint (MS Flat 3mm thick)

Open square butt joint (MS Flat 5Smm thick)

Hal f o6V6é butt joint (Flat Position)

6Vé Grove butt joint (Flat Position)

Corner joint
Open square brazing buttjoint (MS Flat 3mm thick)

(ARC WELDING )

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

D)

N =

o0k W

Types of Arc welding machines and their operation with current adjustment

Arc making

Bead making

Open square Butt joint (MS Flat 5mm thick)
0V6 Grove Butt joint
Lap joint

Corner Joint (Flat Position)

Corner joint (Vertical Position)

Spot welding practice (0.5 mm M.S Sheet)
Seam welding practice (0.5 mm M.S Sheet)

Foundry Shop

Introduction and layout of foundry shop
Introduction to foundry sand

2.1Dry sand molding

2.2 Binding materials

Introduction to hand molding tools, equipments and molding boxes/flasks.

Introduction and practice of sand cleaning and mixing machines
Sand preparation and tempering practice

Practice of mould making

6.1 Dry sand molding

6.2 Green sand molding

Practice use of single piece patterns (one piece patterns)
7.1 English letters (Alphabet)

7.2 Paper weight

7.3 Simple square, triangular and hexagonal patterns)
Practice use of split patterns (two pece patterns)

8.1 Anvil

8.2 Journal bearing body

8.3 Pulley
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E) Basic Machine Shop

Practice of cleaning and oiling the lathe machine
Practice of centering the job by tool method
Practice of centering the job held in a four jaw chuckor face plate
Practice of facing

Practice of straight turning

Practice of center drilling

Practice of drilling on lathe

Practice of step turning

Practice of knurling

10. Practice of boring a straight hole

11. Practice of step or counter boring

12. Practice of reaming

13. Practice of tool grinding

14. Practice of taper turning by compound rest method
15. Practice of cutting metric threads on lathe machine

©CoNoOrwNE



VACUUM TECHNOLOGY

Second Year

SCHEME OF STUDIES

(T: Theory, P: Practical, C: Credit hrs)

SECOND YEAR
S No. Code Subject T P C Page
1 |Gen 211 | Islamiat andPakistan Studies 1 0 1
2 | Math 212 | Applied Mathematicsl| 2 0 2
3 | Phy 212 | Applied Mechanics 1 3 2
4 | Elect 202 | Applied Electicity & Electronics 1 3 2
5 |Vac. T | 212 | Strength of Materials 1 3 2
6 |Vac. T | 223 | Applied Vacuum Technology 2 3 3
7 |Vac. T | 233 | Metrology 2 3 3
8 |Vac. T | 242 | Industrial Materials 2 0 2
9 | Mech 236 | WorkshopPracticell 2 12 6
Total 14 27 23
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Math-212 Applied Mathematics-II

Total Contact Hours: T P C
Theory: 64 Hours. 2 0 2

Aims & Objectives:

After completing the course the students Wélable to solve the problems of calculus
and analytical Geometry.

COURSE CONTENTS:

1. FUNCTIONS & LIMITS. 4 Hrs

1.1  Constants and variables

1.2  Functions & their types

1.3  The concept of limit

1.4  Limit of a function

1.5 Fundamental theorems on limit
1.6 Some important limits

1.7 Problems

2. DIFFERENTIATION. 4 Hrs

2.1 Increments

2.2  Different Coefficient or Derivative

2.3  Differentiation abinitio or by first principle

2.4  Geometrical Interpretation of Differential Coefficient
2.5 Differential Coefficient of Xa, (ax + b)a

2.6  Three important rules

2.7 Problems.

3. DIFFERENTIATION OF ALGEBRIC FUNCTION. 4 Hrs
3.1  Explicit function

3.2  Implicit function
3.3 Parametric forms
3.4 Problems

4. DIFFERENTATION OF TRIGNOMETRIC FUNCTION. 4 Hrs
4.1  Differentional coefficient of sin x ,cos x ,tang x frdirst principle.
4.2  Differentional coefficient of Cosec x, Sec x, Cot x.
4.3  Differentiation of inverse trigopnometric function.
4.4  Problems.
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10.

DIFFERENTIATION OF LOGARITHIMIC & EXPONENTIAL FUNCTION.

4 Hrs

5.1 Differentiation of In x
5.2  Differentiaton of log ax
5.3 Differentiation of ax
5.4  Differentiation of ex
5.5 Problems.

RATE OF CHANGE OF VARIABLE.

6.1 Increasing and decreasing function

6.2 Maxima and Minima values

6.3  Criteria for maximum and minimum values.
6.4  Method offinding maxima and minima.

6.5 Problems.

INTEGRATION.

7.1  Concept

7.2  Fundamental Formulas
7.3  Important Rules

7.4  Problems.

METHOD FOR INTEGRATION.
8.1 Integration by substitution
8.2 Integration by parts

8.3  Problens.

DEFINITE INTEGRALS.
9.1 Properties

9.2  Application to Area
9.3 Problems

PLANE ANALYTIC GEOMETRY & STRAIGHT LINE.

10.1 Coordinate System

10.2 Distance Formula

10.3 The Ratio Formulas

10.4 Inclination and slope of a line
10.5 The Slope Formula

10.6 Problems.

4 Hrs

8 Hrs

6 Hrs

6 Hrs

6 Hrs
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11.

12.

EQUATION OF STRAIGHT LINE. 6 Hrs
11.1 Some Important Forms

11.2 General form

11.3 Angle formula

11.4 Parallelism and perpendicularity

11.5 Problems

THE EQUATION OF THE CIRCLE. 8 Hrs
12.1 Standard form of equation

12.2 Central form of equation

12.3 General form of equation

12.4 Radius & coordinate of the Centre

12.5 Problems

REFREFNCE BOOKS

1
2
3

4

Calculus and analytic geometoy Thomas Finp

Technical mathematics Vol Il B@ghulamYasinMinhaglimi Kitabkhana, Lahore).
Poly techniquenathematics series vol | & Il lprof .Riazali kharfMajeed sons Faisal
Abad).

Calculus and analytic geometoy Prof. SanaUllahBhat{Punjab Text Book
BoardLahaoe).
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Phy-212

APPLIED MECHANICS

Total Contact Hours T P C
Theory 32Hrs 1 3 2
Practical 96 Hrs

AIMS: 1. Apply the concepts of Applied Physics to understand Mechanics

2. Apply laws and principles of Mechanics in solving technological problems
3. Use the knowledge of App. Mechanics in learning advance technical courses.
4. Demonstrate efficient skill of practical work in Mechanics Lab.
COURSE CONTENTS
1. MEASUREMENTS 2Hrs
1.1  Review: Dimensional formula of Equations of Motion
1.2  Review: Systems of measurement, S.I. Units, conversion
1.3  Significant Figures
1.4  Degree of accuracy
2. EQUILIBRIUM OF CON -CURRENT FORCES 3Hrs
2.1  Concurrent forces
2.2  Addition and Reolution of Vectors
2.3  Toggle Joint, Hanging Chains
2.4  Roof Trusses, Cranes.
2.5  Framed structures
3. MOMENTS AND COUPLES: 3Hrs
3.1  Principle of Moments Review
3.2 Levers
3.3  Safety valve
3.4  Steel yard
3.5 Parallel forces, couple
3.6 Torque
4. EQUILIBRIUM OF NON CONCURRENT FORCES: 3Hrs
4.1  Non-concurrent forces
4.2  Free body diagram
4.3  Varignon's theorem
4.4  Conditions of total Equilibrium (Review)
45 Ladders
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10.

MOMENT OF INERTIA:

5.1 Review: Rotational Inertia

5.2  Moment of hertia, Theorems

5.3  Moment of Inertia of symmetrical bodies

5.4  Moment of inertiaof Fly wheel with applications

5.5  Energy stored by Fly wheel

FRICTION:

6.1  Review: Laws of friction

6.2  Motion of body along an inclined plane (up & down)
6.3  Rolling friction & Ball Bearings

6.4  Fluid Friction, Stokes' Law

WORK, ENERGY AND POWER

7.1
7.2
7.3
7.4
7.5

Work-Energy relationship
Work done by variable.
Power

Indicated horse powgdsreak horse powemndefficiency

Dynamometer.

TRANSMISSION OF POWER
8.1 Belts, Ropes

8.2 Chains

8.3 Gears

8.4 Clutches, functionsand types with application.

MACHINES

9.1 Efficiency of machines

9.2 Inclined plane Review

9.3 Reversibility of machines

9.4  Single purchase crab

9.5 Double purchaserab.

9.6  Worm and worm wheel.

9.7  Differential Screw Jack.

9.8 Differential Pulley, Wheel and Axle

VIBRATORY MOTION:

10.1
10.2
10.3
10.4
10.5
10.6

Simple HormonicMotion - Review
Pendulums

Speed Governors

Helical spring

Cams

Quick return motion

3Hrs

2Hrs

3 Hrs

3 Hrs

2 Hrs
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11.

12

13.

ELASTICITY 3Hrs

111

Three Moduli of Elasticity

11.2 Loaded Beams, Types of Beam & Loads

11.3 Bending Stress

11.4 ShearForce& BendingMomentdiagram

11.5 Torsion and Torsional Stresses

SIMPLE MECHANISM 2Hrs
12.1 Introduction

12.2 Kinematic link or element

12.3 Kinematic pair and types

12.4 Kinematic chains and types

VELOCITY IN MECHANISM 3Hrs
13.1 Introduction

13.2 Instantaneous center

13.3 Instantaneous velocity

13.4 Veloctty of a link bylnstantaneous center method

13.5 Relative velocity of two bodies in straight line

13.6 Velocity of a link by relative velocity method
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Phy-212

APPLIED MECHANICS

INSTRUCTIONAL OBJECTIVES

1. USE THE CONCEPTS OF MEASUREMENT IN PRACTICAL SITUATIONS

/PROBLEMS

1.1  Explain Dimensional formulas

1.2  Explain systems of measurement

1.3  Use concept of significant figures and degree of accuracy to solve problems
2. USE THE CONCEPT OF ADDITION AND RESOLUTION OF VECTORS TO

PROBLEMS ON EQUILIBRIUM INVOLVING CONCURRENT FORCES

2.1  Describe concurrent forces

2.2 Explain resolution of vectors

2.3 Use the analytical method of addition of vectors for solving problems.

2.4  Use the graphical method of addition of vectors for solving problems.

2.5 Solve problems on forces with emphasis on roof trusses, cranes simple frames and

framed structures.

3. USE THE PRINCIPLE OF MOMENTS AND CONCEPT OF COUPLE TO SOLVE

PROBLEMS.
3.1 Describe the principle of moments.
3.2  Use the principle of moments solve problems on compound levers, safety valve,
steelyard.
3.3  Describe couple and torque.
3.4  Use the concept to solve problems on torque.
4. USE THE LAWS OF TOTAL EQUILIBRIUM OF FORCES TO SOLVE
PROBLEMS INVOLVING FORCES IN EQUILIBRIUM.
4.1  Distinguish between concurrent and vaomcurrent forces.
4.2  Prepare a free body diagram of an object or a structure.
4.3  Explain Varignon's theorem
4.4  Explain second condition of equilibrium
45 Use laws of total equilibrium to solve problems on forceslwving framed

structure and ladders.

5. USE CONCEPTS OF MOMENT OF INERTIA TO PRACTICAL SITUATIONS
AND PROBLEMS.

5.1
5.2

Explain moment of inertia.
Explain the theorems of Parallel and perpendicular Axis.
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5.3  Describe the moment of inertidi regular bodies
5.4  Explain moment of inertiaf Fly wheel
5.5  Explain Energy stored by Fly Wheel
5.6  Use these concepts to solve simple problems.

UNDERSTAND THE CONCEPTS AND LAWS OF SOLID AND FLUID

FRICTION.

6.1 Define Coefficient offriction between a body placed on an inclined plane and the
surface.

6.2  Explain motion of a body placed on an inclined plane

6.3  Calculate the force needed to move a body up and down an inclined plane.

6.4  Explain rolling friction and use of ball beags.

6.5  Describe fluid friction and Stoke's law.

UNDERSTAND WORK, ENERGY AND POWER.

7.1  Derive workenergy relationship

7.2  Use formulae for work done by a variable force to solve problems.
7.3  Explain Power|ndicated Horse Power, Break HorseM@oand efficiency.
7.4  Describe dynamometers.

7.5  Use the concepts to solve problems on power and-amekyy

Understand transmission of power through ropes and belts

8.1 Describe the need for transmission of power

8.2  Describe the method trfansmission of power

8.3  Understand transmission of power through ropes and belts

8.4  Write formula for power transmitted through ropes and belts

8.5  Describe transmission of power through friction gears and write formula
8.6  Describetransmission of power through chains and toothed wheels/gears
8.7  Use the formula to solve/problem on transmission of power

8.8  Describe types and functions of clutches with applications

USE THE CONCEPTS OF MACHINES TO PRACTICAL SITUATIONS.
9.1 Explain theoretical, actual mechanical advantage and efficiency of simple machines.
9.2  Use the concept to calculate efficiency of an inclined plane.
9.3  Describe reversibility of machines.
9.4  Calculate the efficiency of:
I Single purchase crab.
i. Double purchase crab.
il. Worm and worm wheel.
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10.

11.

12.

13.

9.5

Iv. Differential screw jack, Diff. Pulley, Wheel and Axle.
Use the formulae to solve the problems involving efficiencgchMnicaAdvantage
of the above machines.

USE THE CONCEPTS OF VIBRATORY MOTION TO PRACTICAL

SITUATIONS.

10.1 Define vibratory motion giving examples.

10.2 Describe circular motion and its projection on diameter of the circular path.

10.3 Relate rotatory motion to simple vibratory motion.

10.4 State examples of conversiofrotatory motion to vibratory motion and vice versa.

10.5 Derive formulae for position, velocity and acceleration of a body executingles
HormonicMotion

10.6 Use the concept ofiiple HormonicMotionto helical springs.

10.7 Use the conce@mple HormonicMotionto solve problems on pendulum.

UNDERSTAND BENDING MOMENTS AND SHEARING FORCES.

111
11.2
11.3
11.4

11.5

11.6

Define three types of stresses and moduli of elasticity.

Describe types of beams and loads.

Explain shearing force and bending moment.

Use these concepts to calculatee& Force and Bending Moment in a given
practical situation for point loads, uniformly distributed loads.

Prepare BearForceand BendingMomentliagram for loaded cantilever and simply
supported beams.

Describe torsion and torsional stresses giving formula

Understand Simple Mechanism

12.1
12.2
12.3
12.4
12.5

Define simple mechanism

Define kinematics

Explain kinematic links or elements

Explain kinematic chains

Distinguish between types kihematic chains

Understand the method of finding velocity in mechanisms

13.1
13.2
13.3
13.4

Explain relative velocity

Explain instantaneous center

Explain instantaneous velocity

Explain the method of finding velocity of a link by:
i.Relative velocity method

ii.Instantaneous center method
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Phy-212 APPLIED MECHANICS
LIST OF PRACTICALS 96 Hrs

1. Find the weight of the given body using Law is theorem.

Find unknown forces in a given set of concurrent forces in equilibusing Gravesands

apparatus

Set a jib crane and analyze forces in its members

Set a Derrick Crane and analyze forces in its members

Study forces shared by each member of a Toggle Joint

Set a Roof Truss and find forces in its members

Verify Principle of Moments in a compound lever

Calibrate a steelyard

Find the Reactions at the ends of a loaded beam

10.  Use reaction of beams apparatus to study resultant of parallel forces

10.  Find the Moment of Inertia of a Flywheel

11.  Find theangle of reaction for a wooden block placed on an inclined plane

12.  Find theBreak Horse Powef a motor

13.  Find MechanicaAdvantageand Efficiency of worm and worm wheel

14.  Study the transmission of power through friction gears

15.  Study the transméson of power through belts

16.  Study the transmission of power through toothed wheels

17.  Study the function of clutches

18.  Find MechanicaAdvantageand efficiency of differential wheel and axle

19.  Find the efficiency of a screw

20.  Find the efficiencyf a differential pulley

21.  Verify Hooke's Law using Helical Spring

22.  Study conversion of rotary motion tangle Hormonic Motion using Smple Hormonic
Motion Model/apparatus

23.  Study conversion of rotary motion to vibratory motion of pistondglader

24.  Study the reciprocating motion

25.  Study the working of cams

26.  Study the quick return motion

27.  Compare the Elastic constants of the given wires

28. Verify Hooke"s Law using Helical Spring

29.  Find the coefficient of Rigidity of a wire ugijiMaxewell's needle

30. Find the coefficient of rigidity of a round bar using torsion apparatus

31. Find the coefficient of Rigidity of a rectangular bar using Deflection of Beam Apparatus

32. Determine SearForceand BendingMomentin a loaded cantlever (Point Loads)

33.  Determine &earForceand BendingMomentin a simply supported Beam (Point Loads)

N

© o N Ok w
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34.

35.

36.

Determine &earForceand BendingMomentin a simply supported Beam (Point loads and
uniformly distributed load)

DetermineShearForceand BendingMomentin a simply supported Beam (Point loads and
uniformly distributed)

Study working and function of link mechanism of different types
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AIMS:

Elect-202 APPLIED ELECTRICITY AND ELECTRONICS

Total Contact Hours T P C
Theory 32Hrs 1 3 2
Practical 96HTrs

Pre-requisites:Applied Physics (1st year)

This course enables the students to understand the fundamental of electricity, know the devices
used for control of industrial equipment, their properties ases. The course provide the
knowledge of working principles and operation of A.C. and D.C. motors, transformers and
generators, interpret connection diagrams of various electrical devices. Students will be able to
observe safety rules and provide alecthock treatment.

CorseContents:
1. FUNDAMENTALS OF ELECTRICITY 3Hrs
2. PROTECTION DEVICES AND ELECTRICAL SAFETY 5Hrs
3. MOTORS, GENERATORS AND TRANSFORMERS 5Hrs
4. INSTRUMENTS AND WIRING 4 Hrs
5. FUNDAMENTALS OF ELECTRONICS 3 Hrs
6. TRANSISTORS/AND SPECIAL DIODES 4 Hrs
7. PROGRAM LOGIC CONTROLER (PLC) AND GATES 5 Hrs
8. THYRISTORS 3 Hrs

Detail of Contents

1. FUNDAMENTALS OF ELECTRICITY 3Hrs
1.1 Current, (AC and DC Supply) voltage and resistance, their units, single paadehree
phase supply

1.2 Ohms law, simple calculations

1.3 Laws of resistance, simple calculations

1.4 Combination of resistances, simple calculations, capacitors and their combinations
1.5 Electrical and mechanical power, their conversion, units, horse power

1.6 Heatingeffect of current, joules law

1.7 Electrical energy, units, energy bill

1.8 Inductors

1.9 RLC circuits

1.10 Batteries and battery cells

2. PROTECTION DEVICES AND ELECTRICAL SAFETY 5 Hrs
2.1 Fuse and their types
2.2 Circuit breaker and their types
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2.3 Relay and their types
2.4  Starter andheir types
2.5 Switches and types

2.6 timers
MOTORS, GENERATORS AND TRANSFORMERS 5 Hrs
31 Faraday"s | aw

3.2 Construction and working of AC and DC generators
3.3 Construction and working of transformers, emf and current equation types
3.4 Welding transformers, ratings
3.5 Types and working of motors
3.5.1 AC MOTORS(1- Phasg3-phase induction motor)

3.5.2 DC MOTORS(Stepper and Servo Motor)

(A) MEASURING INSTRUMENTS 4 Hrs
4.1 Types of instruments

4.2 Secondary type

4.3 Types of meter, potentiometer, bridge circuit

4.4 Calibration ofmeters

(B) DOMESTIC WIRING

4.5 Wiring and their types
4.6 Estimate of wiring

FUNDAMENTALS OF ELECTRONICS 3 Hrs
5.1 Semi conductor theory, doping, P & N type materials

5.2 PN Junction diode, potential barrier, forward and reverse bias

5.3 Use of PN Diode as rectifier

5.4 Half-wave, fullwave and bridge rectifiers

5.5 Filtering, invertors and stabilizers

5.6 Power supply

TRANSISTORS/AND SPECIAL DIODES 4 Hrs
6.1 PNP & NPN transistors, biasing, working
6.2 Use of transistors as amplifies, gains ian@non Emitter, CommonBaseand mmon
Collectoramplifiers
6.3 Zener diode

6.4 Photo diode, Diac, Triac as a regulator, photovoltaic cells, LED

PROGRAM LOGIC CONTROLER (PLC) and LOGIC GATES 5 Hrs
7.1 PLC advantage and disadvantages and its types

7.2 Basic PLC programming

7.3 Gate and types, Relay logic

7.4 k. maps, biary system

7.5 Design a control circuit

THYRISTORS 3 Hrs
8.1 SCR, working, uses as control devices

8.2 Phase control of SCR's

8.3 Speed control of AC and DC motors
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Recommended TexBooks

Examples of Electrical Calculations, by Admiralty

Reed's Basielectro-technology for marine engineers, KRAAL
Electrical Technology, B.L. Theraja

AC & DC circuits B. Grob

Basic Electronics B. Grob

Digital Electronics by Morse Moyno

oA LNE
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Elect-202 APPLIED ELECTRICITY AND ELECTRONICS

Instructional Objectives:

1. UNDERSTAND BASIC CONCEPTS AND LAWS OF ELECTRICITY

1.1 Define units of current, voltage and resistance with respect to supply of single phase and

three phase
1.2 Explain Ohm's Law with simple calculations
1.3 Solves simple problems on laws of resistance
1.4 Substitute twaf the three variables to find the third unknown in equation V=I x R

1.4.1 Calculate the equivalent resistances for resistors joined in series,

parallel and combination

1.4.2 Calculate the total capacitance in series and parallel
1.5 Calculate electrical and mechanicalygr and the inter relation between the two systems
1.6 Heating effect of current, Jowls Law
1.7 Calculate the electrical energy consumption in an installation and prepare the energy bill
1.8 Define the inductors and its uses
1.9 Define RLC circuit and its uses
1.10 Define thebatteries and battery cell

1.10.1 Define primary and secondary battery

1.10.2 State the types of primary and secondary batteries

2. UNDERSTAND PROTECTION DEVICES AND ELECTRICAL SAFETY
2.1 Define rating, fusing factor, rewir@ble fuse, HRC type fuse
2.2 Explain the worlng of circuit breaker, use of oil circuit breaker, gas circuit breaker
2.2.1 Describe the types and construction of circuit breaker
2.3 Explain construction and working of relay
2.3.1 State its types, working, construction and uses
2.4 Describe starter and its types

2.4.1 Explainthe working of starter, 3Point, 4Point and star delta starter and

soft starter
2.4.2 Understand personal safety
2.5 Define the switches and their types
2.6 Describe timers and its functions

3. UNDERSTAND WORKING OF ELECTRIC MOTORS, AND GENERATORS
AND TRANSFORMERS
31 ExplanFaraday“s | aw
3.2 State the construction of alternator and D.C. generator with its parts and working
3.3 Explain the working principal of transformers and emf equation
3.4 State various parts of a welding transformer and setting
3.5 Explain the working of single phasarée phase, and servo motors
3.6 Explain the working of stepper motors

4. INSTRUMENTS AND WIRING
4.1 Define primary and secondary types of instruments, calibration of instruments
4.2 Define secondary analog digital and working effect
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4.3 Explain types of meters, there usasl connection in a circuit (Watt Meter, Volt Meter,
Ampere Meter, Energy meter maximum indicator oscilloscope) and methods of
calibration

4.4 Define wiring and describe batten wiring, conduit PVC, casing capping wiring and there
uses

4.4.1 Describe advantages adidadvantages of each

4.5 Prepare the estimate sheet for wiring(Take of Sheet)

5.  UNDERSTAND THE FUNDAMENTALS OF ELECTRONICS

5.1 State the Semi conductor theory
5.1.1. State how P type and N type material is produced

5.2 State the action of potential barrier in a PN juncaou the effect of forward and reverse
bias on the junction

5.3 Describe the use of PN junction diode as rectifier

5.4 Draw and explain the circuit diagram for half wave and full wave rectifier

5.5 Draw and explain the Bridge Rectifier circuit with filter circuit, inees and stabilizer and
its circuits

5.6 Explain Power supply

6. UNDERSTAND THE WORKING OF BIPOLAR JUNCTION TRANSISTOR AND
F.E.T. TRANSISTOR
6.1. State the biasing working of N.P.N. and P.N.P. type of transistor
6.1.1. Draw the circuit indicating the method of biasing te€N and PNP
transistors
6.2. Draw the different types of amplifier connections (Common Emitter, Common Base,
Common Collector)
6.3. State the biasing working of zenor diodes
6.4. State the constructiamorking and uses of photo diodes, Diac, Triac as a regulator

7. PROGRAM LOGIC CONTROLER (PLC) AND GATES

7.1. Define PLC, working, advantages and disadvantages

7.2. Describe Basic PLC programming

7.3. Explain Gate and Types

7.4. Define symbols truthable logic diagram (AND, OR, NOT, NAND, NOR, XOR,
NXOR)

7.5. Define binary system decimal to binary,xde octal system, K maps SOP,POS,

7.6. Explain pneumatic cylinder control, basic operation, charging control operation,
connection 1/O devices

8. UNDERSTAND THE APPLICATION OF THYRISTORS IN CONTROL CIRCUITS
8.1. Explain the construction, working, biasing and useSGR
8.2. Explain the phase control with the help of SCR for A.C. Loads
8.3. Explain the speed control of AC and DC motors with the help of SCR
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Elect-202 APPLIED ELECTRICITY AND ELECTRONICS

List of Practicals:

1. FUNDAMENTALS OF ELECTRICITY
1.1 Study of electricameasuring instruments, handling precautions, methods of connection and
identification of AC & DC Meter
1.2 Verification of Ohm's law
1.3 Verification laws of combination; of resistance
1.4 Measurement of power by Vealtmmeter and wattmeter
1.5 Measurement aflectricaénegy
1.6 Use of primary and secondary batteries

2. PROTECTION DEVICES AND ELECTRICAL SAFETY
2.1 Application of variougusesin wiring
2.2 Study of connection circuit breaker 2 pole, 3 pole with time setting

3. MOTORS, GENERATORS AND TRANSFORMERS
3.1 Verification of faraday's laws of electrnagnetic induction
3.2 Connection of star delta starter and timer
3.3 Study of AC and DC generators
3.4 Study of welding transformers
3.5 Starting singlephase induction motors, reversal and forward
3.6 Starting3-phase induction motors, reversal and forward
3.7 Connections of magnetic starters with motors

4. INSTRUMENTS AND WIRING
4.1 Current carrying capacity cables
4.2 Wiring, PVC, casing Capping and Batten
4.3 Use of oscilloscope
4.4 Study of calibratiorof instruments using bridge circuits
4.5 Study of using AVO meter and meggar analog and digital

5. FUNDAMENTALS OF ELECTRONICS
5.1 Study and connections of PN diodes as rectifiers
5.2 Connecting PN Diode as haifave and fullwave rectifier
5.3 Connecting PN Diode as bridge Rectifiers with filter
5.4 Study of Power Supply

6. TRANSISTORS AND SPECIAL DIODES
6.1 Connections and biasing of PNP and NPN transistors
6.2 Study and connections aénordiode as voltage regulator
6.3 Study and connections of 8tdiode as light sensing device
6.4 Study and connections of DIAC's and TRIAC's as switch circuits
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PROGRAM LOGIC CONTROLER (PLC) AND GATES

7.1 Study of PLC system

7.2 Study and connection of gate AND, OR, NOT, NAND, NOR, XOR, NXOR
7.3 Study how taexecute PLC

7.4 Basic commands and how to design control circuit
7.5  working of relays

THYRISTORS
8.1  Study and connections of SCR as a power switches
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Vac. T-212 STRENGTH OF MATERIALS

Total Contact Hours T P C
Theory: 32Hrs 1 3 2
Practical: 96 Hrs

AIMS After going through this course, student will be able to:

1. Understand the mechanical properties of materials
2. Understand working of testing equipment

3. Know the basic Theories of material testing

4 Understand common heeatment processes

COURSE CONTENTS

1. INTRODUCTION 4 Hrs
1.1  Mechanical properties of materials
1.1.1 Hardness
1.1.2 Toughness
1.1.3 Ductility
1.1.4 Brittleness
1.1.5 Elasticity
1.1.6 Plasticity

2. STRESS AND STRAIN 6 Hrs
2.1 Stress
2.2  Strain
23 Hook"s | aw

2.4 Modulus of elasticity
2.5 Shear Stress

2.6  Tensile Stresses
2.7 Tensile Strains

2.8 Volumetric Strains
2.9 Torsion and Torsional Stresses Giving Formula
2.10 Permissible and Yield Stresses

2.11 Factorof Safety

3. STRESSES INBEAMS 8Hrs
3.1  Describe types of beams and loads
3.2  Explain shearing force and bending moment
3.3 Bending moment diagrams
3.4  Calculate Shearing force and bending moment for point loads
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3.5 Calculate Shearing force and bendmgment for uniformly distributed loads
3.6  Shearing force and bending momeigggram for loaded cantilever
3.7  Shearing force and bending momeiggram for simply supported beams

4, AREA MOMENT OF INERTIA SHrs
4.1  Explain1® moment of area ar@l'® moment of area
4.2  Explain the theorems of Parallel and perpendicular Axis
4.3  Determine the moment of inertid regularcrosssections
4.4  Moment of inertiaof regular shapes (circles, rectangles, square)
4.5  Moment of inertia of common crosectiors (I/H sections, Isections)
4.6  Use these concepts to solve simple problems

5. DESTRUCTIVE TESTS 5Hrs
5.1 Hardness tests
5.1.1 Brinell hardness test
5.1.2 Rockwell hardness test
5.2 lzod impact test
5.3 Tensile test
5.4  Bending test
5.5  Shear test
5.6  Torsion test
5.7  Fatigue test

6. NON-DESTRUCTIVE TESTS 4 Hrs
6.1 X-Ray method
6.2 GammaRay method
6.3  Magnetic method

RECOMMENDED BOOKS:

1. Mechanics of Materialby Beer & Johnston

2. Elements of Heat Treatmeby Enos and Fontaine

3. Mechanics of Solids and Strength of Materials by F.V. Warnock, P.P. Benham
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Vac. T-212 STRENGTH OF MATERIALS

INSTRUCTIONAL OBJECTIVES

1. INTRODUCTION
1.1  Know mechanical properties of materials such as

1.1.1 Hardness
1.1.2 Toughness
1.1.3 Ductility
1.1.4 Brittleness
1.1.5 Elasticity
1.1.6 Plasticity

2. STRESS AND STRAIN

2.1 Stress
2.2 Strain
2.3 Hook"s | aw

2.4 Modulus of elasticity
2.1  Shear Stress

2.2 Tensile Stresses

2.3  Tensile Strains

2.4 Volumetric Strains
2.5 Torsion and Torsional Stresses Giving Formula
2.6 Permissible and Yield Stresses

2.7  Factorof Safety

3. KNOW STRESSES INBEAMS
3.1  Describe types of beams and loads

3.2  Explain shearing force and bending moment

3.3  Bending moment diagrams

3.4  CalculateShearing force and bending moment for point loads

3.5 Calculate Shearing force and bending moment for uniformly distributed loads
3.6  Shearing force and bending momeigggram for loaded cantilever

3.7  Shearing force and bending momdiggram for simply gpported beams

4. EXPLAIN MOMENT OF INERTIA
41  Explain1® moment of area and®moment of area

4.2  Explain the theorems of Parallel and perpendicular Axis

4.3  Determine the moment of inertid regularcrosssections

4.4  Moment of inertiaof regularshapes (circles, rectangles, square)
4.5 Moment of inertia of common crosections (I/H sections,-$ections)
4.6  Use these concepts to solve simple problems
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S. DESTRUCTIVE TESTS
5.1 Understand Hardness tests
5.1.1 Enlist types of hardness tests
5.1.2 Enlist parts of Binell hardness testing machine
5.1.3 Explain Working of Brinell hardness testing machine
5.1.4 Explain preparation of specimen for Brinell hardness testing machine
5.1.5 Explain the measurement of impression by microscope for Brinell test
5.1.6 Describe relevant calculations
5.1.7 Enlist parts of Rockwell hardness testing machine
5.1.8 Explain working of Rockwell hardness testing machine
5.1.9 Explain preparation of Specimen for Rockwell hardness testing machine
5.1.10 State correct dial reading procedure
5.1.11 Enlist the difference between BrinelldaRockwell hardness testing
machine

5.2  Understand the principles of Impact Machine
5.2.1 Enlist parts of Izod Impact machine
5.2.2 Explain function of each part
5.2.3 Explain working principle
5.2.4 Explain preparation of specimen
5.2.5 State correct dial reading technique

5.3 Understand té principle of Tensile / Universal Testing Machine
5.3.1 Describe tensile testing machine
5.3.2 Enlist different parts of tensile testing machine & Extensometer
5.3.3 Describe different function of tensile testing machine
5.3.4 Explain the preparation of standard tensile testspen for mild steel
5.3.5 Explain the procedure of tensile test of mild steel
5.3.6 Explain the stress strain curve obtained in a tensile test
5.3.7 Explain the calculation involved in a tensile test
5.3.8 State correct dial reading procedure
5.3.9 State need of correct holding ggecimen on machine

5.4 Understand Bending Test
5.4.1 Describe bending
5.4.2 Explain bending test

55 Understand Shear Test
5.5.1 Describe shear stress
5.5.2 Explain shear tests (simple, punch shear)

5.6  Understand Torsion Testing Machine and Torsion Test
5.6.1 Define torque.
5.6.2 Describe Torsion
5.6.3 Explain shafts subjected to Twisting Moment
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5.7

5.6.4
5.6.5

Explain working of Torsion testing machine
Explain procedure of Torsion test

Understand Fatigue Testing Machine and Fatigue Test

5.7.1
5.7.2
5.7.3
5.7.4
5.7.5

Define Fatigue

Describe cyclic loading

Explain effect of Fatigue on metals anatigue failure
Explain working of Fatigue Testing Machine
Explain procedure for Fatigue test

UNDERSTAND NONDESTRUCTIVE TESTS
Understand the >Ray Technique

6.1

6.2

6.3

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5

Enlist advantages of-Ray test & disadvantages

Explain the basic principlef X-Ray test

Explain the equipment used

Enlist the safety measure adapted #RXy method

Explain the use of XRay method for casting & welded joints

Understand Gamma Ray Method

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5

Enlist advantages & disadvantages of GammgsRaethod

Explain basic principle used

Explain equipment used

Enlist safety measure

Explain the use of Gamma Ray Methods for castings and welded joints

Understand Magnetic Methods

6.3.1
6.3.2
6.3.3
6.3.4

Enlist advantages / disadvantages
Explain the equipment used
Explain thebasic principle

Explain crack detection procedure
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Vac. T-212 STRENGTH OF MATERIALS

LIST OF PRACTICALS 96 Hrs

1. Practice for Brinell hardness test

2.  Practice for Rockwell hardness test foes&ale hardness

3. Practice for Rockwell hardness test @scale hardness

4.  Practice of 1zod and Charpytest on eiash, Aluminum and mild steel standard test
specimens

5. Practice for Tensile test on universal testing machine on standard specimen and
observe necking & yield point, calculate % elongation, % reduati@area

6. Compression Test on timber or cast iron

7.  Practice for Bending and Shear test on universal test machine

8.  Practice for Torsion test on torsion testing machine

9. Practice for Fatigue test on fatigue testing machine

10. Find the Reactions at the ends dbaded beam

11. Find the Moment of Inertia of @egular section

12. Determine Young“s modulus of tension

13. Sketch Metallurgical Microscope indicating its various parts
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Vac. T-223 APPLIED VACUUM TECHNOLOGY

Total Contact Hours T P C
Theory: 64 Hrs 2 3 3
Practical: 96 Hrs

Pre-requisite: BasicVacuum Theory1* yea

AIM: This course enables the students to understand the production of vacuum, function of
different types of vacuum pumps used in the industry and laboratory. The woli®vide the
knowledge of working principles and operation of vacuum measuring instruments vacuum gauges
and mass spectrometers. Students will be able to observe the cleaning requirement of vacuum
gauges and the process used for cleaning and cairat

COURSE CONTENTS

1 VACUUM PUMPS 4 Hrs
1.1 Principles of pumping
1.2 Parameters and classification

2 MECHANICAL PUMPS 8 Hrs
2.1 Liquid pumps
2.2 Piston pumps
2.3 Water ring pumps
2.4 Rotating- vane pumps
2.5 Sliding - vane pumps
2.6 Rotating- plunger pumps
2.7 Roots pumps
2.8 Molecular pumps

3 VAPOR PUMPS 5Hrs
3.1 Vapor ejector pumps
3.2 Diffusion pumps
3.3 Pump fluids

4 ION PUMPS 6 Hrs
4.1 Classification
4.2 lon pumping
4.3 Vapor—ion pumps
4.4 Sputter—ion pumps

5 GETTERING 6 Hrs
5.1 Gettering principles
5.2 Flash gettering
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10

11

5.3 Bulk andcoating getters

5.4 Gettering capacity

5.5 Sublimation pumps

MEASUREMENT OF PUMPING SPEED

6.1 Methods of measurement

6.2 Constant pressure methods

6.3 Constant volume methods

6.4 Pumping speed measurement of mechanical pumps
6.5 Pumping speed measurement of diffusion pumps
6.6 Pumping speed measurement of sputter ion pumps

SORPTION PUMPS

7.1 Nature of sorption pumping
7.2 The sorption pump

7.3 Multistage sorption pumping

CRYOPUMPING

8.1 Cryo-pumping mechanism
8.2 Cryo-pumping trapping
8.3 Cryo-pumpingarrays

8.4 Cryo-pumpingpumps

8.5 Liquid nitrogen traps

VACUUM CRYOGENICS
9.1 Cryogenic Fluids
9.2 Liquid nitrogen

9.3 Helium3 (He3)

9.4 Helium4 (He4)

9.5 Super fluidity

THERMOELECTRIC COOLERS
10.1 Cryostat design
10.2 Cryogenic level sensors

HANDLING OF CRYOGENIC LIQUIDS
11.1 Cryogenic thermometry
11.2 Precaution measurements

RECOMMENDED BOOKS

1. Vacuum science and technoldgyPaul A Redhead.
2. Handbook bVacuum Science and technologyBgrothy Hoffman
3. Foundation ofVacuum Science and technologyames M. Lafferty

8 Hrs

5Hrs

7 Hrs

7 Hrs

4 Hrs

4 Hrs
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Vac. T-223 APPLIED VACUUM TECHNOLOGY

INSTRUCTIONAL OBJECTIVES

1. UNDERSTAND THE PHENOMENON OF VACUUM PRODUCTION
1.1 Know the definition of vacuum pumping
1.2 Know the principle of vacuum pumping
1.3 How the vacuum pumps are classified
1.4 The parameters of different vacuum pumps

2 USE DIFFERENT MECHANICAL VACUUM PUMPS PRACTICALLY
2.1 Know the working principle of different mechanical pumps
2.2 Derivation of pumping speed of mechanical pumps
2.3 Ultimate pressure of mechanical pumps
2.4  Merits and demerst of mechanical pumps
2.5 Problem solving with different mechanical vacuum pumps

3 KNOW THE WORKING PRINCIPLES OF VARIOUS VAPOR PUMPS
3.1 Know the working principle of vapor ejector pump and Diffusion pump
3.2 Merits and demerits of vapor pumps
3.3 Derivation of pumpingpeed of vapor pumps
3.4 Ultimate pressure of diffusion pump and water ejector pump

4 KNOW THE WORKING PRINCIPLES OF ION PUMPS
4.1 The classification of ion pumps
4.2 The difference between Evaperon pumps and Sputterion pumps
4.3 Derivation of pumping speed @nh pumps

5 KNOW THE GETTERING PRINCIPLES
5.1 Explain the flash gettering
5.2 Know the bulk and coating getters
5.3 Know the gettering capacity
5.4 Know the principle of sublimation pumps

6 KNOW THE WORKING PRINCIPLES OF SORPTION PUMPS
6.1 Know the nature of sorption pumping
6.2 The classification of sorption pumps
6.3 The difference between single stage and multistage sorption pumps
6.4 Derivation of pumping speed of sorption pumps
6.5 Know the multistage sorption pumps
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7 UNDERSTAND THE VACUUM CRYOGENICS

7.1
7.2
7.3
7.4
7.5
7.6
7.7

Describe cryogenic fluid

Thenature of cryogenic fluids Heand He
Explain the term super fluidity
Describe magnetic refrigerators
Describe thermoelectric coolers

Know the cryogenic level sensors
Understand the cryogenic thermometry

8 UNDERSTAND THE CONCEPT OF CRYOPUMPING

8.1
8.2
8.3
8.4
8.5

Describe cyo-pumping mechanism

Know the cryepumping trapping

What are cryepumping arrays
Understand the crygoumps

Know the principle of liquid nitrogen traps
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Vac. T-223 APPLIED VACUUM TECHNOLOGY

LIST OF PRACTICALS 96 Hrs

The measurement of vacuypump performance
Study of production of rough vacuum

Study of production of medium vacuum

Study of production of high vacuum

Study of production of ultra high vacuum
Characterization of pump fluids

Measurement of pumping speed of rotary pump
Measuremetnof pumping speed of oil diffusion pump
Study of cryepumping by liquid nitrogen

10.  Study of cryepumping by liquid helium

11.  Study of storage and transfer of cryogenics

12.  Pumping speed measurement of cryogenic vacuum pump
13.  Operation of the cryogenic level sensors

©CoNo,rwNE
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Vac. T-233 METROLOGY

Total Contact Hours
Theory: 64Hrs
Practical: 96 Hrs

Pre-requisite: Basic Vacuum Theory {lyear)

AIM: The subject is connected with the methods of measurements based on agreed International
Standardsind units. The practice in the subject requires the use of apparatus and equipment which

include instruments necessary to adjust and permit the degree accuracy required.

COURSE CONTENTS

1. INTRODUCTION TO TECHNICAL MEASUREMENTS

1.1  History of measurements

1.2 Importance and purpose of measurements

1.3  Systems of measurements
1.3.1 English system
1.3.2 Metric system
1.3.3 ISO standards
1.3.4 Fits, Tolerance & Allowances

2. VACUUM MEASUREMENT
2.1 Ideal gas laws
2.2  Vacuum units

2.3  Pressure ranges and measuring techniques

3. MANOMETERS
3.1 Theory
3.2  Liquid manometers
3.3  Mechanical manometers

4. MECHANICAL GAUGES
3.4 Bourdon gauges
3.5 Diaphragm gauges

5. THERMAL CONDUCTIVITY GAUGES
5.1  Theory and principal
5.2  Pirani gauges
5.3 Thermocouple gauge

5.4  Thermal conductivity of different gauges

6 Hrs

4Hrs

6Hrs

4Hrs

8Hrs
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6. MOMENTUM TRANSFER GAUGE 4Hrs
6.1 Theory and principles
6.2  Spinning rotor gauge
6.3  Parameter setting for different gases

1. IONIZATION GAUGES 12Hrs
7.1  Theory and principles
7.2  The discharge tube
7.3  Cold cathode gauge
7.4  Bayard Alpert ionization gauge
7.5 Hot-cathode ionization gauges
7.6  Ultra high vacuum gauges
7.7  Sensitivities of ionization gauges for different gases

8. PARTIAL PRESSURE MEASUREMENT 8Hrs
8.1 Introduction to partial pressure measurement
8.2  Types of masspectrometers
8.3  Magnetic deflection mass spectrometer
8.4  Time of flight mass spectrometer
8.5 Quadrupole mass spectrometer
8.6  Practical aspects

9. CALIBRATION OF VACUUM GAUGES 8Hrs
9.1 Introduction to calibration techniques
9.2  Calibration by comparison method
9.3 Calibratin with different standard calibration systems

10. STATISTICS 4 Hrs
10.1 Concept of mean, median and mode
10.2 Standard deviation
10.3 Laws of probability
10.4 Problems

RECOMMENDED BOOKS
1. Vacuum science and technology Paul A Redhead.
2. Handboolof Vacuum Science and technologyDgrothy Hoffman
3. Foundation of Vacuum Science and technologyames M. Lafferty
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Vac. T-233 METROLOGY
INSTRUCTIONAL OBJECTIVES

1. INSPECTION TECHNIQUES
1.1  Understand Inspection
1.1.1 Explain inspection and its needthme industry
1.1.2 Define
a. Superficial inspection
b. Dimensional inspection
c. Surface testing
1.1.3 Explain
1.2  Understand inspection technique
1.2.1 Explain the classification of inspection
1.2.2 Discuss the merits and demerits of
a. Floor and
b. Centralized inspection

2. QUALITY CONTROL
2.1 Understand the concept of quality control
2.1.1 Describe quality control
2.1.2 Discuss the importance of quality control in industry

2.2  Understand effect of dimensional variations on quality control
2.2.1 Describe dimensional variations
2.2.2 Give the causes of dimensional variato
2.2.3 Explain effect of dimensional variation on quality control

3. VACUUM MEASUREMENT
3.1  The student will be able to understand the general gas laws
3.2  The student will be able to understand the ideal gas laws
3.3 Understand the vacuum units
3.4  Conversion of vacuumnits
3.5 Ranges of vacuum and their measuring techniques

4. VACUUM MEASUREMENT BY MANOMETERS
4.1 Understand the basic principle of manometers
4.2  Measuring range of liquid manometers
4.3  Working principle and operation of mechanical manometers
4.4  Measuring range of mechaalomanometers

5. THERMAL CONDUCTIVITY GAUGES
5.1 Understand the basic principle of thermal conductivity gauges
5.2  Working principle of pirani vacuum gauge
5.3 Measuring range and sensitivity of Pirani vacuum gauge
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5.4  Working principle of Thermocouple vacuum gauge
5.5 Measuring range and sensitivity of Thermocouple vacuum gauge

MOMENTUM TRANSFER GAUGE

6.1 Understand the basic principle of momentum transfer gauge
6.2  Working principle of Spinning rotor gauge

6.3  Measuring range and sensitivity of Spinning rotor gauge
6.4 Parameteredting for different gases °

IONIZATION GAUGES

7.1 Understand the basic principle of ionization gauges

7.2  Understand the fundamental principle of the discharge tube
7.3 Working principle of cold cathode ionization gauge

7.4  Main parts and operation of Baya#dpert ionization gauge
7.8  Main parts and operation of hoathode ionization gauges
7.5  Main parts and operation of ultra high vacuum gauges

7.6  Measuring range and sensitivity of ionization gauges

PARTIAL PRESSURE MEASUREMENT

8.1 Know the basic concepts of partiabpsure measurements

8.2  The importance of partial pressure measurements

8.3  Know the different types of mass spectrometers

8.4  Working principle of magnetic deflection mass spectrometer

8.5  Main parts and operation of time of flight mass spectrometer

8.6  Main parts anaperation of Quadrupole mass spectrometer

8.7  Difference among the measuring techniques of mass spectrometers

CALIBRATION OF VACUUM GAUGES

9.1 Understand the basic concepts of calibration of vacuum gauges

9.2 Know the different calibration techniques

9.3 Know the cabration of vacuum gauges by comparison method

9.4 Understand the calibration of vacuum gauges with standard calibration systems

STATISTICS

10.1 Learn the concept of mean, median and mode
10.2 Understand standard deviation

10.3 Understand laws gdrobability

10.4 Solve problems
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Vac. T-233 METROLOGY

LIST OF PRACTICALS 96 Hrs
1. Measurement of rough vacuum of a system by liquid manometer

2. Measurement of rough vacuum of a chamber by mechanical manometer

3. Measurement of vacuum of a chambgBourdon gauge

4. Measurement of vacuum by Diaphragm gauge

5. Measurement of vacuum by Pirani vacuum gauge

6. Measurement of vacuum by Thermocouple gauge

7. Measurement of vacuum by Spinning rotor gauge

8. Measurement of vacuum by the discharge tube

9. Measurement of vacum by cold cathode ionization gauge

10. Measurement of vacuum by Bayard Alpert ionization gauge

11. Measurement of vacuum by hcaithode ionization gauge

12. Measurement of vacuum ltra high vacuum gauges

13. Measurement of partial pressure of a test gas by Magndlgcten mass spectrometer
14. Measurement of partial pressure of a test gas by Time of flight mass spectrometer
15. Measurement of partial pressure of a test gas by Quadrupole mass spectrometer
16. Installation and calibration of a vacuum gauge by comparison method

17. Installation and calibration of a vacuum gauge with different standard calibration systems
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Vac. T-242 INDUSTRIAL MATERIALS

Total Contact Hours T P C
Theory: 64 Hrs 2 0 2

AIMS: This subject deals with the Metallurgy concepts th#iience Mechanical and physical
properties of Metals and Alloys. The student acquire knowledge of ores and the methods of
dressing them which enhances his knowledge regarding different operations carried out in the
recovery of ferrous & noiferrous meta from their ores. The students gains also knowledge of
different steel making processes. The student will also acquire knowledge of various shaping,
farming, rolling methods. It will also enhance by knowledge-&asting process of metals &
powder metallegy.

COURSE CONTENTS

1. INTRODUCTION TO METALLURGY 3 Hrs
1.1  Definition & Classification
1.2  Scope of Metallurgy

2. ORES 4 Hrs
2.1  Definition of ore
2.2  lron ores and its occurrence in nature
2.3  Natural resources of iron ores in Pakistan
2.4  Classification &evaluation of iron ores

3. TREATMENT OF IRON ORES 5Hrs
3.1  Hand picking
3.2  Magnetic separation
3.3  Gravity separation
3.4 Roasting and calcinations
3.5  Froth floatation

4. PRODUCTION PROCESS 3Hrs
4.1  Reduction of oxidation
4.2  Acid and basic in Metallurgical termirady

5. REFRACTORY MATERIALS 5Hrs
5.1  Definition and classification
5.2  Acid refractory materials
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5.3 Basic refractory materials
5.4  Natural refractory materials

PRESMELTING TREATMENT OF ORES 6 Hrs
6.1 Concentration
6.2 Calcinations
6.3  Agglomeration
6.3.1 Sintering
6.3.1.1  Pelletizing
6.3.2 Nodulising

THE SMELTING OPERATION BLAST FURNACE 6 Hrs
7.1  Construction of blast furnace

7.2  Chemical reaction

7.3  Zones of ast furnace

7.4  Taping of molten metal

7.5 Composition of charge

7.6  Pig iron properties and uses

MANUFACTURE OF WROUGHT IRON 6Hrs
8.1 Classification of pudding furnace

8.2  Charge of pudding furnace

8.3  Simple operation of pudding furnace

8.4  Uses of wrought iron

TYPES OF STEELS 8Hrs
9.1 Carbon steels

9.2 Alloy steels

9.3 Alloying elements of steel and their effects

9.4  Application of carbon andlloy steels

9.5 Eutectoid steel

9.6 Low medium and high carbon steels

9.7 Inter-metallic compound

STEEL MANUFACTURING PROCESS 8Hrs
10.1 Chemistry steel refining
10.2 Construction and working of open hearth furnace
10.2.1 Acid process
10.2.2 Basic process
10.3 Bessemer convertor
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11.

12

10.3.1 Construction of convertor
10.3.2 Charge of the convertor
10.3.3 Operation of Bessemer convertor

10.4 Electric Arc furnace
10.4.1 Construction of direct arc furnace
10.4.2 Construction of indirect arc furnace
10.4.3 Operation of an electric arc furnace
10.4.4 Charging of an electric arc furnace
10.4.5 Oxidation period
10.4.6 Addition of alloying elements and tapping
10.4.7 Duplex operation

NON FERROUS METALS 5Hrs
11.1 Properties & use of non ferrous metals

11.2 Ores of non ferrous metals

11.3 Extraction of non ferrous metals

POWDER METALLURGY 5Hrs
12.1 Introduction to powder Metallurgy

12.2 Powder manufacturing methods

12.3 Properties of Powder

12.4 Fabricating procedure & Secondary operations

12.5 Powder Metallurgy applications

RECOMMENDED BOOKS

1

2
3
4

Engineers Metallurgy (Part I,)Iby Raymond A. Higgins
Physical & Chemical Metallurgy by JE Garside
Physical metallurgy by Anver

Metallurgy of iron & Steel by Bradely
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Vac. T-242 INDUSTRIAL MATERIALS

INSTRUCTIONAL OBJECTIVES

1.

INTRODUCTION
1.1 Know definition and classification

1.1.1 Define Metallurgy
1.1.2 Staterelationship of metallurgy with chemistry
1.1.3 State classification of metallurgy

1.2  Know scope of metallurgy
1.2.1 Describe importance of metallurgy in engineering all metals
1.2.2 State importance of metallurgy for a mechanical technician
1.2.3 Describe specific importance w.rsteel industry

ORES
2.1 Knows fundamentals

2.1.1 Define ore & its types
2.1.2 Describe Quality of good ore
2.1.3 Select proper ore for extraction of metal
2.2 Know Iron ore and their occurrence in nature
2.2.1 List types of iron ore
2.2.2 Describe each type
2.2.3 List the world ore deposits alomgth its Quality
2.2.4 List the Pakistan ore deposits along with its quantity
2.2.5 Describe economic use of Pakistan ore for making of steel
2.2.6 Describe iron are needs of Pakistan steel Karachi

TREATMENT OF IRON ORE
3.1  Understand hand picking

3.1.1 Define hand picking
3.1.2 Explain land picking
3.2 Understand Magnetic Separation
3.2.1 Define magnetic Separation
3.2.2 Explain magnetic separation
3.3 Understand Gravity separation
3.3.1 Define gravity separation
3.3.2 Explain gravity separation
3.4  Understand roasting and calcinations
3.4.1 Define roasting and calcinations
3.4.2 Explain roasting and calcinations
3.5 Understand froth floatation
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3.5.1 Define froth floatation
3.5.2 Explain froth floatation

PRODUCTION PROCESSES

4.1

4.2

Understand reduction and Oxidation

4.1.1 Define reduction and Oxidation

4.1.2 List different methods

4.1.3 Explain each method

Understand Ad & Basic process in Metallurgy

4.2.1 Define acid and basic in metallurgy

4.2.2 Describe the effects of acid and basic in metallurgy
4.2.3 Explain how to control the negative effects

REFRACTORY MATERIAL

5.1

5.2

5.3

5.4

Understand the basics

5.1.1 Define refractory material

5.1.2 List the types ofefractory material
5.1.3 Explain the Quality of a refractory material
Understand acidic refractory materials
5.2.1 Define acidic refractory material
5.2.2 Explain its use

Understand basic refractory materials
5.3.1 Define basic refractory materials
5.3.2 Explain its use

Understand netal refractory materials
5.4.1 Define neutral refractory material
5.4.2 Explain its use

SMELTING OF IRON

6.1

6.2

Understand prsmelting treatment of ores

6.1.1 Explain concentration

6.1.2 Explain calcinations

6.1.3 Explain agglomeration

6.1.4 Explain sintering

6.1.5 Explain palletizing

6.1.6 Explain Modulizhg

Understand smelting operation in Blast Furnace (BF)
6.2.1 Explain parts of a Blast Furnace

6.2.2 Explain operations of Blast Furnace

6.2.3 Describe sizes of Blast Furnace

6.2.4 Explain chemical reactions in the blast furnace
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6.2.5 Explain the quantity of ore required to be fed

6.2.6 Explain the escape of hot gases through chimney

6.2.7 Explain charging procedure of Blast Furnace
6.2.8 Explain Tapping of iron and slag

6.2.9 Explain different of topers in the Blast Furnace
6.2.10 Explain the refractory lining for Blast Furnace

6.2.11 Explain the use of prheating ofair for Blast Furnace
6.2.12 Explain the plant for preheating the air ancillary plant
6.2.13 Explain the refractory bricks used in ancillary plant

6.2.14 Explain flow of hot gases from Blast Furnace to ancillary plant

6.2.15 Explain flow of hot air from ancillary plant to Blast Fuoea

PIG IRON

7.1

Understand pig iron

7.1.1 Define pig iron

7.1.2 Explain properties of pig iron
7.1.3 Explain uses of pig iron

7.1.4 Describe forms of pig iron obtained from Blast Furnace

WROUGHT IRON

8.1

8.2

Understand wrought iron

8.1.1 Define wrought iron

8.1.2 Describe properties

8.1.3 Explain uses

Understand wrought iron production

8.2.1 Describe raw material med for wrought iron
8.2.2 Explain construction of puddling furnace
8.2.3 Explain operation in puddling furnace

8.2.4 Describe the capacity of puddling furnace
8.2.5 Enlist the types of puddling furnace

STEEL

9.1

9.2

Know the diference between steel and iron

9.1.1 Define steel

9.1.2 Define iron

9.1.3 List difference between steel and iron
Understand types of steel

9.2.1 List the types of steel w.r.t. percentage of carbon
9.2.2 Define each type

9.2.3 Describe the properties of each

9.2.4 Explain the uses of each
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10.

11.

9.3

Understad alloy steel

9.3.1 Describe alloy steel

9.3.2 List alloying elements

9.3.3 Describe the uses of different alloy steels
9.3.4 Define stainless steel

9.3.5 Explain the properties of stainless steel

STEEL MANUFACTURING

10.1

10.2

10.3

10.4

Know basic chemistry

10.1.1 List the raw material used for

10.1.2 Describe theonstituents of each raw material

10.1.3 Describe chemical reaction taking place in steel manufacturing furnace

Understand open hearth process

10.2.1 Describe parts of open Hearth Furnace (O H F)

10.2.2 Describe operation inside O.H.F.

10.2.3 Describe charging/discharging of OHE

10.2.4 Descibe fuel supply/heating of O.H.F.

10.2.5 Describe refractory lining of O.H.F.

10.2.6 Appreciate quality of steel obtained through O.H.F

10.2.7 Estimate the quantity of steel produced by O.H.F. in Pakistan and the
world

Understand steel converter

10.3.1 Describe parts of steel conter

10.3.2 Describe charging of converter

10.3.3 Describe oxygenation process in convertor

10.3.4 Explain alloying of steel in the converter

10.3.5 Describe discharging of the convertor

10.3.6 Describe the converter used in Pakistan Steel L.D Converter

10.3.7 Explain the difference between L.D.roertor and Bessemer
convertor

Understand Electric Steel Furnaces

10.4.1 List types of electric furnaces

10.4.2 List parts of electric furnaces

10.4.3 Explain the working of electric furnaces

10.4.4 Describe the quality of steel obtained through electric furnaces

10.4.5 Describe the capa@ts of electric furnaces

NON FERROUS METALS

111

11.2

Know non ferrous metals

11.1.1 Define a non ferrous metal

11.1.2 List common non ferrous

Understand composition and uses of non ferrous metals
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11.2.1 Describe mechanical properties of copper, aluminum & zinc
11.2.2 Explain the engineeringses of non ferrous metal
11.3 Understand Extraction of Non ferrous metals
11.3.1 Name ores of Cu, Al & Zn
11.3.2 Explain methods of extraction of Cu, Al & Zn

12. POWDER METALLURGY
12.1 Understand Powder Metallurgy

12.1.1 Describe powder metallurgy and uses

12.1.2 Explain methods of making powde& their properties

12.1.3 Explain fabricating procedures (compacting, sintering)
12.1.4 Explain secondary operations

12.1.5 Differentiate powder metallurgy methods from other methods
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Mech-236 WORKSHOP PRACTICE -l

Total Contact Hours T P
Theory 64 Hrs 2 12
Practical 384 Hrs

Pre-requisites: WORKSHOP PRACTICH

AIMS :At the end of this cours#he student will be able to:
A)  Machine Shop:
1) Operate lathe, drill press, shaper, planner , tool grinder
2) Perform different operations on these machines
3) Prepare different jobs using these machines
4) Observe safety to operate machines

B) Foundry & Pattern Making:
1) Use different molding Techniques
2) Prepare core
3) Operate Cupola furnace
4) Detect the different casting defects
5) Prepare the pattern

C) Advance Welding:
1) Perform the Arc welding and oxyacetylene welding
2) Observe different welding defects and their remedies
3) Perform TIG and MIG welding on different metals
4) Reworking
5) Non destructive testing
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Mech-236 WORKSHOP PRACTICE -l

A) Machine Shop:

CorseContents:

© © N o g bk~ wDdPRE

TYPES OF LATHE AND USES

LATHE CUTTING TOOL GEOMETRY
MACHINING TIME

LATHE OPERATIONS

DRILL MACHINES AND OPERATIONS
TOOL GRINDERS AND OPERATIONS
GRINDING WHEELS

SHAPER MACHINES

PLANNER MACHINES

Detail of Contents

1.

LATHE MACHINES

1.1 Types of Lathe and their uses
1.1.1  Centre lathe
1.1.2 Bench lathe
1.1.3  Capstan lathe
1.1.4  Turret lathe
1.1.5 Tool room lathe
1.1.6  Special purpose lagh
1.1.7 CNC lathe
1.2 LATHE ATTACHMENTS
1.2.1  Taper turningattachment
1.2.2  Cylindrical grinding attachment
1.2.3  Milling attachment

LATHE CUTTING TOOL GEOMETRY
2.1 Single point cutting tool terms
2.2 Tool angles
2.2.1  Front clearance angle
2.2.2  Side clearance angle
2.2.3 Top rake angle
2.2.4  Side rake angle

MACHINING TIME

3.1 Machining time(turning and facing)
3.2 Total machining time

3.3 Factors involved irtotal machining time

3Hrs
1Hr

2Hrs
SHrs
6Hrs
2Hrs
4Hrs
4Hrs
SHrs

3 Hrs

1Hr

2 Hrs
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3.4 Formulae for calculation of machining and total machining time
3.5 Coolants and Lubricants

3.5.1  Types of coolants and lubricants

3.5.2  Applications and uses of each

LATHE OPERATIONS
4.1 Drilling for reaming

4.1.1  Drill calculation for reaming

4.1.2 Reaming

4.1.3 Pumpose and importance of reaming
4.2 Boring

4.2.1  Straight Boring

4.2.2  Counter Boring

4.2.3  Taper Boring
4.3 Methods of Taper Turning

4.3.1 Compound rest method

4.3.2  Tail stock offset method

4.3.3  Taper turning attachment method
4.4 Threading Operations

4.4.1  External threading

4.4.2 Internal threading

4.4.3  Proceduref cutting threads (external & internal)

4.4.4  Thread rolling

DRILL MACHINES
5.1 Parts of drill machines
5.1.1  Major parts and their functions
5.2 Types of drill machines
5.2.1  Sensitive drill machine and uses
5.2.2  Bench drill machine and uses
5.2.3  Gang drill machine and uses
5.2.4  Multi-spindle drill machine & uses
5.2.5 Radial drill machine & uses
5.3 Drill Machine Operations
5.3.1  Drilling
5.3.2  Counter sinking
5.3.3  Counter boring
5.3.4 Reaming
5.3.5 Spot facimy
5.3.6  Tappirg
5.4 Tool and Job holding devices used on drill machines
5.5 Procedure of drills gridding
5.6 Safety pecautions during drilling operation and drill grinding

TOOL GRINDER

6.1 Types of tool grinder
6.1.1 Pedestal grinder
6.1.2  Bench grinder
6.1.3  Wet grinder

GRINDER WHEELS AND STANDARD MARKING SYSTEM
7.1 Grinding wheel elements

5Hrs

6 Hrs

2 Hrs

4 Hrs
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7.1.1 Abrasive

7.1.2 Grain
7.1.3 Grade
7.1.4 Bond

7.1.5  Structure
7.1.6  Selection of grinding wheel
7.2  Grinding Wheels
7.2.1  Standard wheels shapes and their applications
7.2.2  Loading and glazing of grinding wheels
7.2.3  Turning and dressing method of grinding wheels
7.2.4  Inspection of grinding wheels
7.2.5  Safety precautionfor tool grinding

SHAPER
8.1 Types of Shaper & Description.
8.2 Shaper stroke adjustment

8.2.1 Length of stroke

8.2.2  Position of stroke

8.2.3  No. of strokes per minute
8.3 Forward and backward Stroke of Shaper
8.4 Lubrication of shaper
8.5 Shaper Operations

8.5.1 Vertical shaping

8.5.2  Horizontal shaping

8.5.3  Angular shaping

8.5.4  Obligue profile shaping

PLANNER MACHINE
9.1 Parts of planner and functions
9.2 Forward and backward stroke
9.3 Lubrication
9.4 Difference between shaper and planner
9.5 Planner operations
9.5.1 Plain flat surface
9.5.2  Cutting dovetail slides
9.5.3  Cutting simple slots
9.5.4  Cutting T-slots
9.5.5 Cutting tools used on the plamne

Recommended Textbooks

NookrwbhE

Technology of Machine Tools by Steve F. Krar, Albert F. Check
Shop Theory by James Anderson, Earil E. Tatro

Production Machine Shop by John E. Neely

Machine Tool Technology by Willard J. McCarthy, Dr. Victor E. Reff
Machine Tool Metal Working by John L. Feirer

Technical Metal

Machine Tool Practices

4 Hrs

5Hrs

128



Mech-236 WORKSHOP PRACTICE -l
A)Machine Shop:

Instructional Objectives:

1. LATHE MACHINE

1.1 Understand the types of Lathe machine and their uses
1.1.1  Describecenter lathe with its uses
1.1.2  Describe bench lathe with its uses
1.1.3 Describe capstan lathe with its uses
1.1.4  Describe turret lathe with its uses
1.1.5 Describe tool room lathe with its uses
1.1.6  Describe special purpose lathes with its uses
1.1.7 Describe CNC lathe with its uses

1.2 Understand the types of Lathe attachments
1.2.1  Explain taper turning attachment
1.2.2  Explain cylindrical grinding attachment
1.2.3  Explain milling attachment

2. LATHE CUTTING TOOL ANGLES
2.1 Describe single point cutting tool terms
2.2 Understand the lathe tool angles
2.2.1 Describe thdront clearance angle
2.2.2 Describe side clearance angle
2.2.3 Describe top rake angle
2.2.4  Describe side/back rake angle

3.  MACHINING TIME
3.1 Understand machining and total machining time
3.1.1 Explain machining time i.e. setup time, actual time
3.1.2 Explain total machining time
3.1.3 Describethe factors involved in total machining
time, i.e. setup time, actual machining time,
auxiliary time and delay time
3.1.4  Explain the formulae for calculating machining and total machining
time
3.2 Understand coolants and lubricants
3.2.1 List types of coolants and lubants
3.2.2 Describe the applications and uses of each

4. LATHE OPERATIONS

4.1 Understand drilling for reaming
4.1.1 Explain drill calculating for reaming
4.1.2 Define reaming
4.1.3 Describe purpose and importance of reaming
4.1.4 Enlist types of reamers

4.2 Understand Boring
4.2.1 Describe straighboring
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4.2.2  Describe counter boring
4.2.3 Describe taper boring
4.2.4  State types of boring tools
4.3 Understand methods of taper turning
4.3.1 List the methods of taper turning. compound rest method, tail stock
offset method and taper turning attachment method
4.3.2 Explain eaciethal
4.3.3  Explain merits and demerits of each method
4.4 Understand threads and use of threads
4.4.1 Explain external threading
4.4.2 Explain internal threading
4.4.3 Describe the procedure of cutting external and internal thi@adgh
machine
4.4.4  Describe thread rolling

5.  DRILL MACHINES

5.1 Understand parts of drill machine
5.1.1  Explain major parts and their functions

5.2 Understand types of drill machine
5.2.1 Describe sensitive drill machine and its uses
5.2.2  Describe bench drill machine and its uses
5.2.3 Describe gang drill machine and its uses
5.2.4  Describe multispindle drill machine and its uses
5.2.5 Describe radial drill machine and its uses

5.3 Understand drill machine operations
5.3.1 Explain drilling
5.3.2  Explain counter sinking
5.3.3  Explain counter boring
5.3.4  Explain reaming
5.3.5 Explain spot facing
5.3.6  Explain tapping

5.4 Understand tool and job hafdy devicesused on drill machine
5.4.1 Describe tool and job holding devices

5.5 Describe procedure for drill grinding

5.6 Describe safety gicautions adopted during drilling operation and drill grinding

6. TOOL GRIND ER
6.1 Understand types of tool griats

6.1.1 Describe pedestgkrinder

6.1.2 Describe bench grinder
6.1.3 Describe wet grinder

7. ELEMENTS OF GRINDING WHEEL AND STANDARD MARKING SYSTEM
7.1 Understand grinding wheel elements
7.1.1  Explain abrasivenaterials used for grinding wheels
7.1.2 Explain grainsize
7.1.3 Explain grade of grinding wheel
7.1.4 Explainbonding material used for grinding wheel
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7.2

7.1.5 Explain structure of grinding wheel

7.1.6  Describe selection of grinding wheel

7.1.7 Describe standard marking system for grinding wheel
Understand grinding wheels

7.2.1Describe standard wheel shapes and their applications

7.2.2Descrite loading and glazing of grinding wheel

7.2.3Describe tuning and dressing methods of grinding wheel

7.2.4Describe inspection of grinding wheel

7.2.89Describe safety precautions to be observed during tool grinding

SHAPER

8.1

8.2

8.3
8.4
8.5

Understand shaper types
8.1.1 List types of shaper
8.1.2 Explaineach
Understand shaper stroke adjustment
8.2.1 Explain the procedure for setting length of stroke
8.2.2 Explain the procedure for setting position of stroke
8.2.3 Explain No. of strokes per minute and its calculations
Explain forward and backward stroke of shaper
Explain ubrication of shaper
Understand shaper operations
8.5.1 Explain Vertical shaping
8.5.2 Explain Horizontal shaping
8.5.3 Explain angular shaping
8.5.4 Explain oblique profile shaping

PLANNERMACHINE

9.1

9.2
9.3
9.4
9.5

Understand plamer parts and functions
9.1.1 Explain major parts of Planner and theindtions

Explain forward and backward stroke

Explain lubrication of planer

Explain the difference between shaper andea

Understand planner operations
9.5.1 Describe the procedure for planning flat surfaces on planner
9.5.2 Describe the procedure for cuttidgvetail slides on planner
9.5.3 Describe the procedure for cutting simple slots on planner
9.5.4 Describe the procedure for cuttingsiots on planner
9.5.5 Enlist cutting tools used on planner
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Mech-236 WORKSHOP PRACTICE -l
A)Machine Shop:

List of Practicals:

©CoNo,rwNE

Centering the job by dial indicator method
Taper turning by tail stock e8et method
Taper turning by taper turning attachment
Eccentric turning practice

Practice of reaming

Practice of taper boring

Practice of grinding tool for thread cutting
Practiceof cutting metric vthread

Practice of cutting square thread

Practice of cutting acme thread

Practice of cutting multstart vthread
Practice of cutting internal metricthread
Practice of preparing milling arbor
Practice of preparing plain mandrel
Practce of drill grinding

Practice oshaping VBlock
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VACUUM TECHNOLOGY

Third Year

SCHEME OF STUDIES

(T: Theory, P: Practical, C: Credit hrs)
THIRD YEAR
S No. Code Subject T P C Page
1 | Gen 311 | Islamiat andPakistan Studies 1 0 1
2 [vee 7 s | ez s | g
3 |Vac. T | 323 | Applied Vacuum Techniques 2 3 3
4 |Vac. T | 332 | Vacuum Fluids & Sealast 1 3 2
5 |Vac. T | 343 | Production Tool Design 2 3 3
6 |Vac. T | 353 | Seals and Sealing Techniques 2 3 3
7 |Vac. T | 362 | NonDestructive Testing (NDT) 1 3 2
8 |Vac. T | 373 | Vacuum System Design 2 3 3
9 | Mech |374 | WorkshopPractice-lll 2 6 4
Total 15 27 24
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Vac. T- 313APPLIED THERMODYNAMICS & ENERGY
CONSERVATION

Total Contact Hours T P C
Theory: 64Hrs 2 3 3
Practical: 96 Hrs

Pre-requisite: Applied Physics

AIM: The students will get knowledge about temperature, heat, pressure, work, energy and
power. The student will be able to understand laws of gases, PV diagrams of cycles,
classification and working dhternal combustion engines & steam engines, apply laws to
cycles of operation of I€Engines. The energy conservation portion of the course will
provide the student, the knowledge of energy conservation products and various energy
management systems.

COURSE CONTENTS

1. INTRODUCTION 4 Hrs
1.1  Definition of Thermodynamics
1.2  Units

1.2.1 Fundamental units
1.2.2 Derived units
1.3 Temperature, absolute temperature and temperature scales
14 Heat
1.5 Work
1.6 Power
1.7  Energy, internal eneygof gas, potential energy, kinetic energy
1.8  Pressure, absolute, gauge, vacuum
1.9 Laws of Thermodynamics, first law, second law
1.10 Law of conservation of energy

2. LAWS OF GASES 6 Hrs
2.1 Perfect gases
2.2 PV Diagram
23 Boyl es
2.4  Charles law
2.5 General gas equation
2.6  Characteristic Equation of a gas
2.7  Specific heat of a gas

s | aw

141



2.8  Solution of simple problems by direct application of formula and providing all
missing parameters

THERMODYNAMIC CYCLES 6 Hrs
3.1  Typesof thermodynamics Processes
3.2 Working of an ideal engine
3.3  Important terms for cycles
3.4  Efficiency of a cycle
3.5 Types of Thermodynamics Processes
3.6 Otto cycle
3.6.1 PV-diagram
3.6.2 Efficiency of Otto cycle
3.6.3 Calculation of efficieny, while cylinder diameter length of stroke and
clearance volume is given
3.7 Diesel cycle
3.7.1 P-V Diagram
3.7.2 Efficiency of Diesel cycle
3.7.3 Calculation of efficiency by providing all missing parameters

BOILERS 10Hrs
4.1  Introduction

4.2  Classification of boilers

4.3  Working of vertical boiler

4.4  Construction and working of Scotch marine boiler

4.5  Construction and working of Lancashire boiler

4.6  Construction and working of Babcock Wilcox boiler

4.7  List boiler mounting

4.8 Calculate boiler efficiency

STEAM ENGINES 6 Hrs

5.1 Introduction

5.2 Important parts of a steam engine

5.3  Working of a single cylinder double acting horizontal reciprocating steam engine
5.4 Indicator diagram

5.5 Power developed bsimple steam engine

5.6  Calculation of IHP, while Pa, L, A and N are given

STEAM TURBINES 6 Hrs

6.1 Impulse turbine
6.1.1 Introduction

6.1.2 De-lavel impulse turbine
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6.1.3 Classification
6.1.4 Advantages oveteciprocating steam engine
6.15 De-Lavel impulse turbine

6.2  Reaction Turbine
6.2.1 Introduction
6.22 Parson"s reaction turbine
6.2.3 Comparison between impulse and reaction turbine
INTERNAL COMBUSTION ENGINES 8 Hrs
7.1  Classification
7.2  Main components diC-Engine
7.3  Petrol engine
7.3.1 PV diagram
7.3.2 Stroke petrol engine
7.3.3 4-stroke petrol engine
7.3.4 Advantages and disadvantages
7.3.5 Calculation of IHP, while Pm, L, N is given
7.4  Diesel Engine
7.4.1 PV diagram
7.4.2 2-stroke diesel engen
7.4.3 4-stroke diesel engine
7.4.4 Advantages and disadvantages
7.4.5 Calculation of IHP
RECIPROCATING AIR COMPRESSORS 5Hrs
8.1 Introduction
8.2  Classification
8.3  Single acting reciprocating compressors
8.4  Work done by single stageciprocating akcompressor
8.4.1 Work done during Isothermal compression
8.4.2 Work done during polytrophic compression
8.4.3 Calculation of work done by the compressor (Isothermal & Polytrophic),
when initial volume, initial pressure and final pressare given
REFRIGERATION 5Hrs
9.1 Introduction
9.2 Names common refrigerants
9.3  Properties of refrigerants
9.4  Vapour compression refrigeration
9.5  Vapour absorption refrigeration
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10.

ENERGY CONSERVATION 8 Hrs

10.1 Energy, matr, states of matter

10.2 Source, classification & conservation of energy

10.3 Various checklists for different systems

10.4 Energy management

10.5 Energy management through preventive maintenance & equipment scheduling
10.6 Energy management program

10.7 products of energy management

RECOMMENDED BOOKS:

1.

2.
3.
4

Text Book of Mechanical Technology (Thermal Engineering) by R.S. Khurmi
Energy Management & Conservation by Dale Bri€k & Fardo

Applied Thermodynamics by E. Helwit

Thermodynamics for Engineeasd Technologists by T. D. Eagi@and McConkey
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Vac. T- 313 APPLIED THERMODYNAMICS & ENERGY
CONSERVATION

INSTRUCTIONAL OBJECTIVES

1. KNOW BASICS OF THERMODYNAMICS
1.1 Define thermodynamics
1.2  Describe fundamental units of S
1.3 Describe derived uts of SI
1.4  Define temperature, heat, work, power, energy and pressure
1.5 Describe laws of thermodynamics

2. UNDERSTAND GAS LAWS AND GENERAL GAS EQUATION
21 Describe Boyle®"s | aw
2.2  Describe Charles laws
2.3  Explain general gas equation
2.4  Explain characteristic gas equation (Derive PV=mort)
2.5  Explain the specific heats of gases
2.6  Explain the relationship between specific heat at constant pressure and specific
heat at constant volume
2.7  Solve simple problems based on above topics

3. THERMODYNAMICS CYCLES
3.1  Understand different thermodynamic air cycles
3.1.1 Name the different thermodynamic processes
3.1.2 Define the thermodynamic processes mentioned in 3.1.1 above
3.1.3 Explain the working of Carnot cycle
3.1.4 Describe thedrmula for thermal efficiency of Carnot cycle
3.2  Understand Otto Cycle
3.2.1 Sketch PV diagram
3.2.2 Explain Otto cycle with the help of PV diagram
3.2.3 Derive formula for Air Standard efficiency of Otto cycle
3.2.4 Solve simple problems based efficiency of Otto cycle

3.3 Understand Diesel cycle
3.3.1 Sketch PV diagram
3.3.2 Explain diesel cycle with the help of PV diagram
3.3.3 Derive formula for Air Standard efficiency
3.3.4 Solve simple problems of Air Standard efficiency of diesel cycle

4. BIOLERS
4.1 Understand Steam
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411

4.1.2
4.1.3
4.1.4

4.2
4.2.1
4.2.2
4.2.3
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8
4.2.9
4.2.10
4.2.11

iv.
V.
Vi.

Vii.
Viii.

iX.
X.
Xi.

Xii.
Xiii.

Xiv.
XV.
XVI.

XVii.
4.2.12
4.2.13

Define the following:

(a) Wet saturated steam
(b) Dry saturated steam
(© Supper heated steam

Total heat contents present in the steam
Explain dryness fraction
Solve problems on steam

Understand Boilers types, theirconstruction, working and efficiency

State use of boiler
Describe classification of steam boilers
Explain construction and working of vertical boiler
Explain construction and working muttibular boiler (Cochran).
Sketch marine boiler
Describe constructioand working marine boiler
Sketch Lancashire boiler
Describe construction and working of Lancashire boiler
Sketch Babcock Wilcox boiler
Describe construction of Babcock & Wilcox boiler
Explain types andses of following boiler mountings and accessories:
Pressure Gauges
Thermometers
Water Column
Low water level cutout
Steam super heaters
Economizers
Air heaters
High pressure cutout
Boiler blow down valve
Steam safety valve
Baffle plate
Steam water walls
Boiler feed water pump and check valve
Boiler water treatment system
Boiler feed water storage tank and heater
Steam stop, safetyidw-off valve / fusible
Boiler burners and ignition system
Describe formula of boiler efficiency
Solve simple problems on boiler efficiency

STEAM ENGINES

5.1

Sketch and Label

5.1.1 Single cylinder double acting horizontal reciprocating steangine
5.12 Explain the working of the above steam engine
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5.1.3 Describe the procedure of obtaining an engine indicator diagram of steam
engine

5.1.4 Explain determining IHP from an indicator diagram

5.1.5 Solve problems on IHP and BHP of steamgiae

TURBINES
6.1 Understand classification of steam turbine
6.1.1 State classification of steam turbines
6.1.2 Describe the compounding of steam turbines
6.1.3 Explain the working of Impulse turbine
6.1.4 Explain the working of Reacticturbine
6.1.5 Describe the advantages of steam turbine over reciprocating steam engines
6.2 Understand gas turbines
6.2.1 Describe gas turbine
6.2.2 State classification of gas turbine
6.2.3 Explain cycle of gas turbine
6.2.4 Describe uses of gas tunlei

INTERNAL COMBUSTION ENGINES

7.1 Understand Internal Combustion Engine
7.1.1 Describe the main classification of IC engines
7.1.2 Explain the main components of IC engines
7.1.3 Explain the principle of operation of corroborator
7.1.4 Explain the cooler, turbo and scavenger

7.2  Understand Petrol Engine
7.2.1 Sketch PVWdiagram (actual)
7.2.2 Explain working of 2 stroke engine
7.2.3 Explain working of 4 stroke engine
7.2.4 Explain formula for IHP of IC engine
7.2.5 Solve simple problems based on above formula
7.3  Understandiesel Engine
7.3.1 Sketch PVWdiagram (actual)
7.3.2 Explain working of 4 stroke diesel engine
7.3.3 Solve some more problems on calculation of IHP of IC engines
7.3.4 Describe difference between Petrol and Diesel engine

UNDERSTAND AIR COMPRESSORS

8.1  Describe use of air cqmnessors.

8.2  Describe classification of air compressors.

8.3  Explain work done for a single stage reciprocating air compressor (Isothermal +
Polytrophic)

8.4  Solve simple problems on work done
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10.

UNDERSTAND REFRIGERATION CYCLES

9.1
9.2
9.3
9.4
9.5

Describe refrigeraon.

Enlist commonly used refrigerants

Describe properties of a refrigerant
Explain vapour compression cycle

Explain vapour absorption cycle

ENERGY CONSERVATION

10.1

10.2

10.3

10.4

Know Energy Basics

10.1.1 Describe matter, states of mattewmposition of matter
10.1.2 Describe Molecular motion, kinetic Theory

10.1.3 Describe Heat Energy, Heat transmission

10.1.4 Describe Energy and its importance

10.1.5 Describe Source of energy

10.1.6 Describe classification of Energy

10.1.7 Describe conservation of Energy

Understand various Energy Conservation checklists

10.2.1 Explain Energy conservation checklist for heating systems
10.2.2 Explain Energy conservation checklist for air conditioning system
10.2.3 Explain Energy caservation checklist for lighting system
10.2.4 Explain Energy conservation checklist for Water systems
10.2.5 Explain Energy conservation checklist for Solar systems
Understand Energy Management Systems

10.3.1 Define Basic Terminology of Energylanagement

10.3.2 Describe Energy Management

10.3.3 Describe Economic Aspect of Energy Management
10.3.4 Explain Energy Management Team work and Energy Audit
10.3.5 Explain Energy saving through preventive Maintenance
10.3.6 Explain energy savipthrough equipment scheduling

10.3.7 Explain energy management program

Know Products for Energy Conservation

10.4.1 Enlist products for Energy conservation

10.4.2 Describe cogeneration systems

10.4.3 Describe watepressureReduction valve

10.4.4 Describe computerized Energy Management systems
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Vac. T- 313 APPLIED THERMODYNAMICS & ENERGY

CONSERVATION

LIST OF PRACTICALS 96 Hrs

a bR

© o NOo

11.
12.
13.

14.

Sketch & study of Pressure gauge

Sketch & study of water level indicator

Sketch & study ofeed pump

Sketch & study of injector

Sketch & study of safety valve

(@) Spring loaded

(b) Dead weight

Sketch & study of simple vertical boiler and its accessories and mountings
Sketch & study of muktubular vertical boiler and its accesi®s and mountings
Sketch and study of Scotch marine boiler and its accessories and mountings
Sketch & study of Lancashire Boiler and its accessories and mountings
Sketch & study of Locomotive Boiler and its accessories and mountings
Sketch &study of Babcock & Wilcox Boiler and its accessories and mountings
Sketch & study of Steam engine and its parts, accessories and mountings
Sketch & study of internal combustion engine & its parts

(a) Petrol Engine

(b) Diesel Engine

Sketch &study of reciprocating air compress
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Vac. T-323 APPLIED VACUUM TECHNIQUES

Total Contact Hours T P C
Theory: 64 Hrs 2 3 3
Practical: 96 Hrs

Pre-requisite:BasicVacuum Theory1% yeal), Applied Vacuum Technology2"™ yeai)

AIM: The students will get the knowledge about material selection for vacuum environment
and for different vacuum ranges. The student will be able to understand the cleaning
techniques for vacuum. They will also know how to sealed together different vacuum
compnents.

COURSE CONTENTS

1. CRITERIA FOR SELECTION OF VACUUM MATERIAL 8 Hrs
1.1  Mechanical strength of materials
1.2  Permeability of materials
1.3  Vapor pressure and gas evaluation
1.4  Metal vessels and pipes
1.5 Glass vessels and pipes
1.6  Elastomer and plastic pipes

2. CLEANING TECHNIQUES 8 Hrs
2.1 Cleaning of metals
2.2  Cleaning of glass
2.3  Cleaning of ceramics
2.4  Cleaning of rubber
2.5 Baking

3. SEALING TECHNIQUES 6 Hrs
3.1 General classifications
3.2 Permanent seals
3.3 Gasket seals
3.4  Electrical leaethrough

4, LEAK DETECTION 6 Hrs
4.1 Leak rateand detection
4.2 Leakage measurement
4.3 Leak location

5. LEAK DETECTORS 6 Hrs

5.1Sensitive leak detection methods
5.2 Uses of leak detectors
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5.3 Helium leak detectors

6. MANUAL VALVES
6.1 Straight through valves
6.2Right angled valves
6.3 Quick action valves
6.4 Needlevalves

7. CONTROL VALVES
7.1 Motorized control valves,
7.2 Pneumatic valves

8. SOLENOID OPERATED VALVES
8.1Electro- Pneumatic valves
8.2  Electro- Magnetic valves
8.3  Magnetic valves

9. RULES FOR OPERATING VACUUM SYSTEMS
8.1Instruction manual reading
8.2Understanding of the equipments assembled
8.3 Operational mode of the system
8.4 Operational guidance of the experts
8.5Precautional measurements of the system

BOOKS RECOMMENDED
Vacuum Technology by Alexander Roth
Vacuum Technology by Andw Guthrie

rPwnNPE

Ward and J.P. Bunn

o o

Chapman Yarwood. J

Modern vacuunpractice by Harris, Nigel S, M&raw-Hill
High Vacuum Techniques: Theory, Btige and Properties of materials,

8 Hrs

6 Hrs

6 Hrs

10Hrs

A user Guide to Vacuum Technology by John F.O Hanldi&@ition
Introduction to the Theory & Practice of High Vacuum Technology by L.

7. Handbook of High Vacuum Engineering, Steinherz, HA Reinhold publishing

corporation
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Vac. T-323 APPLIED VACUUM TECHNIQUES
INSTRUCTIONAL OBJECTIVES

1. UNDERSTAND THE CRITERIA FOR THE SELECTION OF MATERIAL
1.1 Know the definition of mechanical strength of materials
1.2 Know the concept of permeability of materials
1.3 Understand the phenomenon of vapor pressure and gas evaluation
1.4 The characteristics of Metal vessaind pipes
15 The characteristics of Glass vessels and pipes
1.6 The parameters of elastomer and plastic pipes

2. KNOW THE CLEANING TECHNIQUES FOR DIFFERENT MATERIALS
2.1 Methods for the cleaning of metals
2.2 Methods for the cleaning of glass
2.3 Methods for the cleangnof ceramics
2.4 Methods for the cleaning of rubber
2.5 Know the methods for the baking of vacuum materials

3. KNOW THE SEALING TECHNIQUES FOR DIFFERENT JOINTS
3.1 General classifications of sealing methods
3.2 Understand the meaning of permanent sealing
3.3 Sealingwithmet | s, gaskets, and , 0" rings
3.4 Understand the function of electrical feed through

4, KNOW THE METHODS OF LEAK DETECTION
4.1 The classification leaks
4.2 Understand the types of leaks
4.3 Know the different methods for the detection of leaks
4.4 Pin point the location of a leak
4.5 Know the sensitive leak detection methods
4.6 Leak rate measurements
4.7 Know the uses of leak detectors

5. KNOW THE TYPES AND USES OF VACUUM VALVES
5.1 Classification of vacuum valves
5.2 Uses of manual valves
5.3 Importance of motorizd control valve
5.4 Know the principle of Electre Pneumatic valves and Electrdlagnetic valves
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6. UNDERSTAND THE RULES FOR VACUUM SYSTEM OPERATION
6.1 Know the roughing valves and roughing operation
6.2 The backing path and backing operation
6.3 Vacuum measuremeand switch over to high vacuum pump
6.4 Vacuum limits and aut@alve operation
6.5 Safety measurements in the pumps operation
6.6 Use the above concepts in solving the problems relative to vacuum system
operation
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Vac. T-323 APPLIED VACUUM TECHNIQUES

LIST OF PRACTICALS 96 Hrs
1. To design an experiment for vacuum leak detection
2. To set an experiment on source of leaks in various systems and rectification of leaks
3. Calibration of vacuum gauges using comparison method
4. To set experiments for calibration of leaks
5. Design and study of compact bakeable ultrahigh vacuum system for calibration of high

©ooNOo

vacuum gauges

Maintenance of vacuum valves (main parts, sealing and leak tightness)

To study the principle, design and operatidelectrepneumatic valves

To study the working principle, design and operatioalettremagnetic valves
Experiment on conductance measurement of various valves and their applications in
control of vacuum

10. Experiments to study valveutgassing in varioglvacuum ranges
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Vac. T-332 VACUUM FLUIDS & SEALANTS

Total Contact Hours T P C
Theory: 32Hrs
Practical: 96 Hrs

[ERN
w
N

AIM: The students will be able to get the knowledge about vacuum flugga&ants. They will
learn the roll of fluids & sealants in vacuum technology as well as their chemical nature &
properties. They will also be able to know the function of lubrication, sealingyustiag,
damping, and cooling.

COURSE CONTENTS

1. INTRODUCTION & BASIC CONCEPTS 2 Hrs
1.1  Fluids
1.2 Sealans

2. FUNCTIONS OF FLUIDS 4 Hrs
2.1  Lubrication
2.2 Cooling
2.3  Damping
2.4  Sealing

2.5  Antirusting

3. PROPERTIES OF VACUUM FLUIDS 5Hrs
3.1  Viscosity

3.2  Surface tension

3.3  Color, Vapor pressure
3.4  Pour point

3.5 Flash and fire paoit

3.6 Inertness

3.7  Toxicity

4. CHARACTERISTICS 5Hrs
4.1  Absorption of gases

4.2  Molecular Weight

4.3  Thermal Stability

4.4  Heat of vaporization

4.5 Decomposition

4.6 Resistance to Radiation
4.7  Compatibility
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4.8

Selectivity of best fluid in view of properties

TYPES OF FLUIDS & SEALANTS

5.1
5.2
5.3
5.4
5.5
5.6
5.7

Natural & synthetic fluids

Mineral oils

Petroleum oils

Silicon oils

Ester oils

Ether oils

Adhesive & Non adhesive sealant

FUNCTION OFFLUIDS IN DIFFERENT VACUUM PUMPS

6.1
6.2
6.3
6.4

Rotary vandpiston pump
Roots pumps

Turbo molecular pump
Diffusion pump

SYNTHESIS OF FLUIDS

7.1
7.2
7.3
7.4
7.5
7.6
7.7

Synthesis of fomblin oil
Synthesis of silicon oil

Synthesis of mineral oil
Synthesis of ester oil

Analysis of monomer (TFE,HFP)
Analysis of Epoxide

Analysis of synthetic oils

RECLAMATION OF VACUUM FLUIDS

8.1
8.2
8.3
8.4

Vacuum filtration

Solvent treatment
Separation of mixed fluids
Analysis of reclaimed fluids

RUBBER & PLASTIC

9.1
9.2
9.3
9.4

Introduction of rubber & plastic material

Natural rubber

Synthetic rubber

Types of plasti€Thermoset plasticThermo plastiy

4 Hrs

2 Hrs

4 Hrs

2 Hrs

4 Hrs
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RECOMMENDEDBOOKS :
1. Vacuum Technology by Alexander Roth
2. Lubrication & lubricants by Eric R Braith Waith
3. A practical guide to lubrication selection by AR Lansdown
4. Pakistan state oil lubricants catalogue
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Vac.T-332 VACUUM FLUIDS & SEALANTS
INSTRUCTIONAL OBJECTIVES

1. Understand the scope ,importance and fundamental role of vacuum fluids & sealant
1.1 Define & types of oil, greases & sealant
1.2  Define chemical nature of fluids & sealants.
1.3  Describe types of fluids and seakant

2. Understand purposes fluids & sealars.
2.1  Define lubrication, how fluids provide the lubrication to pump parts.
2.2  How fluids cool the pump parts?
2.3  How fluid and sealant seal?
2.4 How fluids provide damping?
2.5 Describe the anti rusting.

3. Understand of properties/characteristic of flaret sealant
3.1  Description of properties.
3.2  Selectivity of best fluid on the basis of characteristic.
3.3  Define the roll of vapar pressure for fluid & sealants.
3.4  Showing of suitable thermal stability
3.5 Description of wetting ability.
3.6  Determine flash & fire point.
3.7  Explain the toxicity.
3.8  Description of compatibility, either the fluids& sealants are compatible or not.
3.9  What is role of dielectric property?
3.10 Define the effect of surface tension & viscosity.
3.11 To see creeping of fluids & sealants.
3.12 Description of aqueous/ non@eous solvent resistant.

4, Understand the types of fluids & sealants
4.1  Description of natural & synthetic fluids
4.2  Which are mineral oils?
4.3  Which petroleum oils are used in vacuum pumps?
4.4  Which silicon ,ester & ether oils are used in vacuum pump
4.5 Defineadhesive & non adhesive.

5. Understand the purposes of fluids in different vacuum pumps.

5.1  For which purposes fluid is used in rotary vane /piston pump.
5.2 For which purpose fluid is used in root, turbo molecular pump & diffusion pump.

6. Explanation of synthesid dluid

6.1 How to synthesse fomblin, Silicon, mineral & ester oils?
6.2  How to distillate the natural oil?
6.3 How to analys@ils?Which technigusare usedor analysis?
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Understand the reclamation of vacuum fluids

7.1
7.2
7.3
7.4

Define vacuum filtration.
Solvent treatmenandits necessy.
Separation of fluids.

Analysisof reclaimed fluid.

Understand chemical nature of rubber& plastic

8.1
8.2
8.3
8.4

Define natural & synthetic rubber

Explain chemically name &formation of rubber& plastic.

What are thermoset and thermo plastic?

Types ofsynthetic & natural rubbers used uhesive & non adhesive sealants.
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Vac. T-332 VACUUM FLUIDS & SEALANTS

LIST OF PRACTICALS

a. Purification of pump fluids

1

a b wN

Separation of fluids by separating funnels

Solvent treatment

Vacuum filtration

Preparation of solvent mixture (volume by volume percent)
Separation of fluids through distillation

b. Analysis of vacuum pump fluids

6
7
8
9
10
11

Viscosity measurement

Density measurement

Flash point testing

Boiling point measurement

FTIR analysisof pump fluids

Molecular weight measuremeot vacuum fluids

96 Hrs
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Vac. T-343 PRODUCTION TOOL DESIGN

Total Contact Hours T P C
Theory: 64Hrs 2 3 3
Practical: 96 Hrs

AIMS: At the end of the course, student should be able to:

1. Know the importance of tool design and tool making

2. Principles of designinggs andfixtures with their types

3. Desigrof dies& punchesandcutting tools

4 Understand manufacturing operation like blankiAgrcing, Bending,
Drawing and Forming

COURSE CONTENTS

1. JIGS AND FIXTURES DESIGN 4 Hrs
1.1 Classification of jigs & fixtures
1.2  Details of jigs & fixtures
1.3  Material of jigs & fixtures
1.4  Design Procedure
1.5 Jigsupport locking pin, jig feet,uts, spring, washers
1.6  Clamping and locatmdevices, stoppers

2. TOLERANCE AND ALLOWANCE 6 Hrs
2.1  Fits and its classification
2.2  Tolerance
2.3  Allowance

3. PRESS AND PRESSNORK 8 Hrs
3.1 Introduction to terminology
3.2  Mechanical press
3.2.1 OperBackPress
3.2.2 Screw Press
3.3  Hydraulic Press
3.4  Multi-operation Press

4. MANUFACTURING OPERATIONS 10Hrs
4.1 Blanking
4.2  Piercing
4.3 Bending
4.4  Drawing
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4.5 Forming / embossing

5. CUTTING TOOL DESIGNS
5.1  Classification of cutting tool
5.2  Single andmulti edge cutting tool
5.3  Carbide tipped cutting tool

6. PUNCHES AND DIE i DESIGN
6.1 Classification of punches
6.2  Types of Rinches
6.3  Types of Dies
6.4 Punch and 2 design procedure

7. STEEL USED IN TOOL MAKING
7.1 SAE& AISI standards
7.2  Chemical composition
7.3  Heat treatment of toateel

8. CAMS & FOLLOWERS
8.1 Can& its types
8.2 Follower its types
8.3  Cam profile design

RECOMMENDED BOOK:
1. Tool Design by Donaldson

6 Hrs

10Hrs

10Hrs

10Hrs
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Vac. T-343

PRODUCTION TOOL DESIGN

INSTRUCTIONAL OBJECTIVES

1. JIGS AND FIXTURE DESIGN

1.1

1.2

1.3

1.4

15

Understand Jigs and Fixture Design

1.1.1 Define jigs and fixture

1.1.2 Distinguish between jigs and fixtures

1.1.3 Explain jigs

1.1.4 Explain fixture

Understand different parts of jigs & fixtures

1.2.1 Describe parts of jigs

1.2.2 Explain function of each part

1.2.3 Describe parts of fixtures

1.2.4 Explain function of each part

Understand different materials used in jigs and fixture
1.3.1 Enlist different materials

1.3.2 Describe the properties of each with respect to jigs and fixtures
1.3.3 Select the best material

Understand design procedure

1.4.1 Outline the design detail

1.4.2 Convert the outline into concrete form

Understad jig support, Locking pin, jig feet, nuts, spring and washers.
1.5.1 Enlist different types of jig supports

1.5.2 Explain each with the help of sketch

1.5.3 Enlist different types of locking pins

1.5.4 Explain each with the help of sketch

1.5.5 Enlist different types of jig feet

1.5.6 Explan each with the help of sketch

1.5.7 Enlist different types of nuts, spring washers

1.5.8 Explain each

2. TOLERANCE AND ALLOWANCES

2.1

2.2

Understand fits / its classification

2.1.1 Define fit

2.1.2 Describe types of fits

2.1.3 Explain uses of different types fitis

Understand tolerance

2.2.1 Define tolerance

2.2.2 Describe different types of tolerance
2.2.3 Select tolerance for shaft and holes
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2.3

Understand allowances
2.3.1 Explain importance of allowances
2.3.2 Explain negative allowance

PRESS AND PRESS WORK

3.1

3.2

3.3

3.4

3.5

Knows the basic terminodry
3.1.1 Enlist different terms used in press work
3.1.2 Describe briefly each term

Understand basic principles op&nBackpress

3.2.1 List different parts

3.2.2 Explain functions of each part and working principle
Understand Screw Press

3.3.1 List different parts

3.3.2 Explain function of each part

Understand the principle and working of hydraulic press

3.4.1 Enlist parts of hydraulic press

3.4.2 Explain function of each part

3.4.3 Explain overall working of a hydraulic press

3.4.4 Describe uses of hydraulress

Understand Multioperation Press

3.5.1 Describe difference between the single & majperation press
3.5.2 Enlist uses of multi operation press

3.5.3 Explain the working of multi operation press

3.5.4 Explain presgonnage, stroke, shuelght and diespace

MANUFACTURING OPERATIONS

4.1

4.2

4.3

4.4

4.5

Understand blanking operations

4.1.1 Define blanking

4.1.2 Name the steps in blanking operation in sequence
4.1.3 Explain the blanking operation

Understand piercing operations
4.2.1 Define piecing

4.2.2 Name the steps in piercing operations
4.2.3 Explain the piercing operation

Understand bending operation
4.3.1 Define bending

4.3.2 Name the steps in bending operation
4.3.3 Explain the bending operation

Understand drawing operation
4.4.1 Define drawing

4.4.2 Name steps in drawing operation
4.4.3 Explain the drawing operation
Understand forming & embossing
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4.5.1 Define forming & embossing
4.5.2 Name the steps in forming & embossing
4.5.3 Explain forming & embossing

CUTTING TOOL DESIGN
5.1 Understand cutting tools
5.1.1 Define cutting tools
5.1.2 Define different angles of cutting tool
5.1.3 Identify material used
5.2  Understand Cutting edges
5.2.1 Distinguish between single and multi cutting edges
5.2.2 Explain use®f single and multi edges
5.2.3 Describe the material used

5.3  Understand Carbide Tipped cutting tool (CTCT)
5.3.1 Describe CTCT

5.3.2 Explain advantages
5.3.3 Explain uses of CTCT

PUNCHES AND DIE DESIGN

6.1 Understand punches
6.1.1 Define punch
6.1.2 Describe types of punches
6.1.3 Explain single & compound punches
6.1.4 Enlist material used for punch

6.2 Understand Dies
6.2.1 Define Die
6.2.2 Describe types of die
6.2.3 Enlist material used for dies

6.3 Understand die and punch dgsprocedure
6.3.1 Describe die and punch design
6.3.2 Outline design details
6.3.3 Explain the design procedures
6.3.4 Describe constructing a simple single punch die
6.3.5 State precisions

STEEL USED IN TOOL MAKING

7.1 Understand SAE, AlSsteel classification
7.1.1 State SAE & AlSistandards
7.1.2 Explain chemical composition of SAE & AISI steels
7.1.3 Describe SAE & AISI steel
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7.2  Understand Heatreatment of Toekteel
7.2.1 State annealing of tool steel
7.2.2 Explain hardening of tool steel
7.2.3 Explain tempering of tool steel
7.2.4 Explain the need of heat treating tool steel

CAMS & FOLLOWERS
8.1 Understand cam & its uses
8.1.1 Define cam
8.1.2 Explain types of cam
8.1.3 Explain uses each type of cam
8.2  Understand followers & its uses
8.2.1 Define follower
8.2.2 Explain types of follower
8.2.3 Compare types of follower
8.3  Understand profiles of cam
8.3.1 Explain various profiles of cam
8.3.2 Describe the methods of drawing cam profiles
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Vac. T-343 PRODUCTION TOOL DESIGN

LIST OF PRACTICALS 96 Hrs
1. Sketching of angle jig

2. Sketching of milling fixture

3. Sketching of turning fixture

4. Sketching of different standard parts of jig & fixture

5. Application of unilateral tolerance for different sizes of shafts and holes

6. Application of bilateral tolerance for different sizes of shafts and holes

7. Sketching of @enBackInclinationpress with its nomenclature

8. Sketchingscrew press withstnomenclature

9. Designing of stock strip for making washer of 40mm. Odtameter (Blanking

Operation) and 20mm inner diameter (Piercing Operation)

10.  Sketching of the operated die for (bending, drawing, forming) operation

11.  Sketch of a single point cutting tools for lathe machine with its nomenclature sketching

12.  Sketchimg of carbide tipped cutting tool

13.  Sketching of multi point cutting tool (twist drill of 25mm size)

14.  Sketching of a blanking die for making a blank of 30mm diameter and 2mm thick round
work piece

15.  Sketching of a progressive die for making wastetGrhm outer diameter and 20mm
minor diameter and 2mm thickness

16.  Design of different types of cams

17.  Designof different types of followers

18.  Cam profile design
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Vac. T-353 SEALS AND SEALING TECHNIQUES

Total Contact Hours T P C
Theory: 64Hrs 2 3 3
Practical: 96 Hrs

Aims: - The students will be able to understand fundamental principles and concepts of joining
two ends of a system. They will be able to solve problems and practical situations while making
a vacuum system leak tight.

COURSE CONTENTS

INTRODUCTION 4 Hrs
1.1  Basic concepts of vacuum seals
1.2  Designing of seals according to requirement of system

SEAL REQUIREMENT ACCORDING TO VACUUM RANGES 8 Hrs
2.1 Ranges of vacuum for which seal is required

2.2  Seal performance criteria

2.3  Mathematical model involved in tlesigning a proper seal

TYPES OF SEALS 8 Hrs
3.1 Surface preparation

3.2 Gaskit

3.3 O-rings

METALLIC SEALS 8 Hrs
4.1 Copper seals, aluminum sealslico-flex seals

4.2 Welding, Brazing and EctronBeamWelding

4.3 Glass and Ceramics seals

TEMPORARY SEALS 4 Hrs
5.1 Demountable seals

5.2 Selection of materials for demountable seals

PERMANENT SEALS 8 Hrs
6.1 Welding, Brazing and EctronBeamWelding

6.2 Glass joints and ceramics joints

6.3 Press fixing

FABRICATION OF SEALS 8 Hrs
7.1 Fabrication of groove iflange

7.2 Sliding or rotating shaft seals

7.3 Mould or diecasting seals
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SELECTION OF TEMPORARY SEALS 8Hrs

8.1 System requirement
8.2 Time involved
8.3 Temperature range
8.4 Vacuum range
8.5 Demountability / clamping
SELECTION OF PERMANENT SEALS 8Hrs
9.1 Requirement o$ystem
9.2 Vacuum ranges
9.3 Temperature range
9.4 Stability and application of seal in corrosive environments
RECOMMENDEDBOOKS:
1. Vacuum sealing Techniques by A. Rothetition
2. Seals and Sealing Handbook by Melvin, W. BroWte8lition
3. The Seals users Handbook®yM. Austin, B.S.Nau, N.Guy and D.Reddy
4. Welding and Welding Technology by Richard L.Little
5. Welding Fundamentals by Robert J.Madsen
6. Brazing for the Eng. Technologist by M.Schwartz
7. Electron beam welding by MJ Fletcher
8. Electron beam welding by AH Meleka
9. The Industrial Laser Annual Hand Book

10.Gas Tungsten Arc Welding Laboratory Manual by Larry Jeffus
11.Laser Welding by Christopher Dawes
12.Welding Metallurgy by Sindo Kou
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Vac. T-353 SEALS AND SEALING TECHNIQUES

INSTRUCTIONAL OBJECTIVES

1. To use the vacuum sealnd sealing techniques for practical purpose in a vacuum
system.
1.1 To understand the concept of vacuum seals
1.2  To describe material used for vacuum seals
1.3  What types of sealing material are used in vacuum system design
1.4  To know the out gassing rate of vacuseals
1.5 Explain need of vacuum seals and sealing techniques

2. To use the fundamental principles of seals and sealing techniques for vacuum system
design.
2.1  Select the best size for vacuum seals
2.2 The best material for vacuum seals
2.3  Describe the required facilitidsr vacuum seals and sealing techniques
2.4  Explain proper surface or groove preparation
2.5 Size of seal used in particular system

3. To understand the concept of makproperties like softnessutgassing, temperature

resistance.

3.1 To understand the behavior sd#als

3.2  To know compatibility of vacuum seals and sealing techniques with the vacuum
system

3.3 To understand the effect ofityassing of vacuum seals in system under
consideration

3.4  To know hardness of material of vacuum seals

3.5 Compatibility of welding materialsed in vacuum system

4. What should be the size of vacuum seals and other requirements of vacuum system
4.1  To understand the ultimate vacuum required for a particular vacuum system
4.2  To understand how many times the old seal is used that is metallic seals may be
use one time
4.3 To use the seal according to pipe used

5. Used the knowledge of joint in vacuum seals and sealing techniques

5.1 To understand the concept of permanent joint
5.2  To understand demountable seals and its different types
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Vac. T-353 SEALS AND SEALING TECHNIQUES

LIST OF PRACTICALS 96 Hrs

Experiments on use &fiton o-rings

Experiments on use of kél seals

Experiments on use of Teflon seals

Experiments on use of ceramic seals

Experiments on use of metal seals

Experimens on use of helicoflex seals

Practical demonstration on basic concepts of welding

Preparation of surface soldering

Preparation of surface brazing

0.  Study of vacuum brazing as production techniques for vacuum equipment

HBOONoOA~WNE
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Vac. T-362 NON DESTRUCTIVE TESTING (NDT)

Total Contact Hours T P C
Theory: 32Hrs 1 3 2
Practical: 96 Hrs

AlM:

To Understand theonicepts of Non Destructive Testing

To understand different type of defects and discontinuities
To understand differeidDT methods

Practical application of different NDT Methods

PwnPE

COURSE CONTENTS

1. GENERAL KNOWLEDGE 4Hrs
1.1 Introduction to nofdestructive testing
1.2  Types of NDT method
1.3  Comparison of different NDT methods
1.4  Properties of materials
1.5 Discontinuities and defects
1.6  Classification of defects
1.7  Weld defects and discontinuities
1.8 Casting defects
1.9 Defects in forging and rolling
1.10 Processing defects
1.11 Service defects

2. PENETRANT TESTING 4Hrs
2.1 General
2.2 Development of penetrant testing
2.3 Characteristics of penetrant testing
2.4 Properties of liquid penetrants
2.5 The general test procedure for liquid penetrant testing
2.6 Penetrant test methods or processes
2.7 Classification of penetrant materials
2.8 Surface penetration
2.9 Penetrant application
2.10 Excess penetrant removal

2.11 Drying parts

2.12 Application of developers
2.13 Tests for penetrant materials
2.14 Record keeping

3. MAGNETIC PARTICLE TESTING 3Hrs
3.1 Introduction

172



3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13

Induction and magnetic field

Magnetic spins and domains

Magnetic permeability

Magnetization techniques
Demagnetization

Basic concept of magnetgarticle testing
Magnetic particle

Particles for the dry method

Particles for the wet method
Advantages of magnetic particle testing
Limitations of magnetic particle testing
Record keeping

EDDY CURRENT TESTING

4.1
4.2
4.3
4.4
4.5
4.6

Introduction

Applications of Eddycurrent testing

Discontinuities detected by Eddy current inspection
Limitations of eddy current testing

Standard depth of penetration and skin effect
Eddy current distributions

INSTRUMENTATION

5.1
5.2
5.3
5.4

Principles and basic characterizatioredtlycurrentprobes

Absolute and differential measurements
Types of probes
Working principle ofeddy currenequipment

RADIOGRAPHIC TESTING

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

Penetrating radiations

Fundamentals of radioactivity

Interaction of radiation with matter

Detection of Xradation and gamma radiation
X-Ray equipment for industrial radiography
Gamma ray sources for industrial radiography
Equipment for Gamma ray radiography

Care for radiographic equipment

Merits and demerits of Xays and gamma rays

RADIOGRAPHIC AND NON-RADIOGRAPHIC RECORDING

7.1
7.2
7.3
7.4
7.5
7.6
7.7

Construction of radiographic films
Radiographic density
Characteristics of radiographic films
Film definition

Types of films

Classification of radiographic films
Film packaging

3Hrs

2Hrs

4Hrs

4Hrs
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7.8 Storage of unprocessed films

7.9 Processing techniques
7.10 Processing units
7.11 Misleading images
7.12 Storage of processed films
8. ULTRASONIC TESTING 3Hrs
8.1 Mechanical wave propagation
8.2 Basic concepts of mechanical waves
8.3 Ultrasonic waves
8.4 Velocity of ultrasonic waves
8.5 Reflection and transmission of ultrasonic waves
8.6 Attenuation of ultrasonic waves
8.7 Piezoelectric effect
8.8 Ultrasonic probes
9. TESTING TECHNIQUES AND THEIR LIMITATIONS 2Hrs
9.1 Pulse echo technique
9.2 Through transmission method
9.3 Resonance method
9.4 Methods of coupling
10. ULTRASONIC EQUIPMENTS 3Hrs
10.1 Components of anltrasonic Flaw Detector
10.2 Working of ultrasonic Flaw Detector

10.3 Decibel or DB units
10.4 Analog and digital thickness meter
10.5 Types of digital thickness meter

RECOMMENDED BOOKS:

1. Ultrasonic Flaw Detection for Technicians. By J.C. Drury
2 Notes of Radiographic Testirmpurse

3. Notes of Surface Testing course

4 Practical Eddy current testing by B.P.C Rao
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Vac. T-362 NON DESTRUCTIVE TESTING (NDT)
INSTRUCTIONAL OBJECTIVES

1. BASIC CONCEPTS OF NON DESTRUCTIVE TESTING AND ITS RELATED
KNOWLEDGE
1.1 Define Non destructiveesting
1.2  List Common Characteristics of NDT Methods
1.3 List the reasons for using NDT Method
1.4  List the Physical Properties of Metal
1.5 List the Mechanical Properties of Metal
1.6  Describe the Possible Defects associated with different type of processes

2. USE OF PENETRAT TESTING IN PRACTICAL WORK
2.1  Explain the General Test Procedure for Liquid Penetrant Testing
2.2  Enlist Different Penetrant Test Methods or Processes
2.3  How to Record the Result of Penetrant Testing

3. USE THE CONCEPTS OF EDDY CURRENT IN PRACTICAL WORK
3.1 Define the érms associated with Direct and Alternating Current
3.2  Describe Currents Used by Magnetic Field i.e. Eddy Current
3.3  Enlist Applications and Limitations of Eddy Current

4. APPLICATIONS OF RADIOGRAPHIC TESTING IN PRACTICAL WORK
4.1 Difference between >Rays & GammaRays
4.2  Enlist Properties of XRays & Gamma Rays
4.3  Explain Different Type of Films.
4.4  Explain Different Processing Techniques
4.5 How Processed Film are Stored

5. USE OF ULTRASONIC TESTING IN PRACTICAL WORK
5.1 Define Displacement, Timedrfiod, Cycle, Frequency, Wave LeahgVelocity
and Amplitude
5.2  Drive Fundamental Wave Equation
5.3  Explain the Propagation of Longitudinal, Transverse and Surface Waves
5.4  Explain the Pulse Echo and Through Transmission Method
5.5 Explain the working of Ultrasonic Flaw Detector
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Vac. T-362 NON DESTRUCTIVE TESTING (NDT)

LIST OF PRACTICALS 96 Hrs
1. Warming up Procedure for anRay Machine
2. Dark Room Practice
(1) Film Loading
(2)  Film Processing
(3)  Film Drying
3. How to make a Radiograph of Welded Plate
4. Use of Ultrasonic Flaw Detector (Functions of vari@mtrols on the Flaw Detector)
5. Calibration and use of Ultrasonic Flaw Detector with Normal Beam Probe
6. Understanding decibel (dB) unit
7. Calibration and use of Ultrasonic Flaw Detector with Angle Beam Probe
8. Use of Eddy Current Flaw Detector (Functions ofmasi Controls on the Flaw Detector)
9. Material Sorting by Eddy Current Method
10.  Flaw Detection in a sheet by Using Eddy Current
11. Crack detection by using magnetic particle testing
12.  Application of Penetrant on a Test Piece
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Vac. T-373 VACUUM SYSTEM DESIGN

Total Contact Hours T P C
Theory: 64 Hrs 2 3 3
Practical: 96 Hrs

Pre-requisite:BasicVacuum Theory1% yeay), Applied Vacuum Technology2"™ yea) and
Applied Vacuum Techniqueg8™ year)

AIMS: 1. To apply the concepts of Vacuum System Des$igmproper designing of system
2. To apply principles of vacuum system design in solving technological problems.
3. To use the knowledge of App. Vacuum Techniques in learning latest technical
skill
4. Demonstration of various vacuum systems

COURSE CONTENTS

1. SELECTION OF PROPER MATERIALS FOR VACUUM SYSTEM DESIGNs Hrs
1.1 Required Vacuum Level
1.2  Outgassing Rate
1.3  Mechanical Strength
1.4  Sealing Materials
1.5 Electrical and Thermal Insulators

2. FUNDAMENTALS OF VACUUM CHAMBER DESIGN 8 Hrs
2.1  Chamber Size and Shape
2.2  Materid Selection
2.3  Required Facilities in the Chamber
2.4  Proper Surface Preparation
2.5 Degree of Vacuum Level
2.6 Pump Size

3. PROPERTIES OF MATERIALS LIKE VAPOUR PRESSURE, HARDNESS, AND
WELDABILITY 6 Hrs
3.1  Vapour pressure
3.2  Permeability
3.3 Outgassing
3.4 Hardness
3.5 Weldability

4. REQUIRED VACUUM PUMP SIZE AND OTHER REQUIREMENTS 8 Hrs
4.1  Ultimate pressure
4.2  Pumping speed
4.3  Pump down time
4.4  Throughput
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4.5 Pipeline dimensions

VACUUM EQUIPMENT REQUIRED TO DESIGN A SYSTEM 8 Hrs
5.1 Valves

5.2  Pumps

5.3 Gauges

5.4 Seals

GENERAL CONSIDERATION TO DESIGNACUUM SYSTEM 8 Hrs

6.1 Leak Testing Facilities
6.2 Internal Surface Roughness

6.3 Cleaning

6.4  Process undertaken in Vacuum Chamber

6.5 Cost

JOINTS IN VACUUM SYSTEM 4 Hrs

7.1 Permanent Joints
7.2 Demountable Seals

APPLICATIONSOF VACUUM SYSTEM IN RESEARCH INSTITUTIONS 8Hrs
8.1  Surface Analysis

8.2  Vacuum Metallurgy

8.3 Laser Technology

8.4  Coatings

APPLICATIONS OF VACUUM SYSTEM IN INDUSTRIES 8 Hrs
9.1 Chemical Industries

9.2 Food Industries

9.3 Industrial Leak Detection

9.4  Lamps and Electric Light Bulb Industries

9.5 Electron Tubes

BOOKS RECOMMENDED

1.
2.
3

No

Vacuum Technology by Andrew Guthrie.

A user Guide to Vacuum Technology by John F.O Han§iEgition

Introduction to the Theory & Practice of High Vacuum Technology by L. Ward and J.P.
Bunn

Vacuum System Design, Dennis, N.T.M; Heppell. T.A., Chapman

Physcal principles of ultrahigh vacuum systems and equipments, Robinson, Norman W.
Chapman

Modern vacuum practice by Harris, Nigel S, Mc Gl

High Vacuum Techniques: Theory, Practice and Properties of materials, Chapman
Yarwood. J

Handbook of High Vacuuringineering, Steinherz, HA Reinhold publishing corporation
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Vac. T-373 VACUUM SYSTEM DESIGN
INSTRUCTIONAL OBJECTIVES

1. TO USE THE CONCEPT OF MATERIAL SELECTION FOR PRACTICAL
DESIGNING OF THE VACUUM SYSTEM
1.1 To understand the concept of required vacuurmallgn vacuum system design
1.2  To understand Outgassing rate of materials
1.3  Describe mechanical strength of materials used in vacuum system design
1.4  What types of sealing materials are used in vacuum system design
1.5 To explain the need of electrical and thermalia®rs in vacuum systems

2. TO USE THE FUNDAMENTAL PRINCIPLES OF VACUUM CHAMBER TO
DESIGN AND BUILD SUPERIOR CHAMBERS
2.1  Select the best size and shape for chamber
2.2  Select the best material for chamber
2.3  Describe required facilities in the chamber
2.4  Explain propemsurface preparation
2.5 Explain degree of vacuum level
2.6 Describe the size of pump used in vacuum system design

3. TO USE THE CONCEPT OF MATERIALS PROPERTIES LIKE VAPOUR
PRESSURE, HARDNESS, AND WELDABILITY ETC IN DESIGNING VACUUM
SYSTEM
3.1  To understand the needlofv vapour pressure materials in vacuum system
3.2  To understand the concept of permeability in vacuum system design
3.3 To understand the affect of outgassing in the performance of high and ultra high

vacuum system
3.4  Explain hardness of materials used in vacuystesn design
3.5 Describe weld ability of different materials

4.  WHAT SHOULD BE THE VACUUM PUMP SIZE AND OTHER REQUIREMENTS

FOR DESIGNING A VACUUM SYSTEM

4.1  To understand the terms ultimate pressure and pumping speed in vacuum system
design

4.2  To understand the condegf time required to pump a system down from
atmospheric pressure to working pressure level.

4.3  To understand the concept of throughput in vacuum system design

4.4  Describe the size of pipeline and components attached

5. EXPLAIN THE GENERAL CONSIDERATION TO DEESN VACUUM SYSTEM
5.1 To understand the terms valves and seals
52 Explain Pumps & it*"
5.3 Discuss common pressure gauges
5.4  Explain Leak Testing Facilities
5.5 Explain Internal Surface Roughness

s different types in
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5.6 Importance of cleanliness
5.7 ExplainProcess undertaken in Vacuum Chamber
5.8 Design and build superior chambers for less cost

USE THE KNOWLEDGE OF JOINTS IN VACUUM SYSTEM DESIGNING.
6.1 To understand the concept of permanent joints
6.2 To understand demountable seals and its different types

USE THE KNOWLEDGE OF VACUUM TECHNOLOGY TO UNDERSTAND THE

APPLICATIONS OF VACUUM SYSTEM DESIGN IN VARIOUS INDUSTRIES

7.1 To understand the importance of vacuum system design in chemical industries

7.2  To use the vacuum techniques in metallurgical processes

7.3  To use the cong of vacuum chamber design to piratical situation like laser
technology

7.4  To understand the industrial application of depositing of both metals ard non
metals in vacuum

7.5 To use the vacuum techniques in food industries, surface analysis, industrial leak
detection and lamps manufacturing and electric light bulbs industries

7.6 To understand the importance of vacuum in the manufacture of electron tubes
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Vac. T-373 VACUUM SYSTEM DESIGN

LIST OF PRACTICALS 96 Hrs

1. Design and construction of a simple vacucimmber

2. Designing of system for the measurement of pumping speed of rotary and oil diffusion
pump

3. Design of various joints in a vacuum system and to measure the conductance

4. Designing of appropriate heaters plates for various types of oil diffusion pumps

5. Designing of various parts of conductance measuring system

6. Designing of rough vacuum system

7. Designing of medium vacuum system

8. Designing of high vacuum system

9. Designing of simple degassing rate measuring system

10.  Designing of simple coating unit

11. Designing vaious vacuum systems for practical use in Pakistani industries
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Mech-374 WORK SHOP PRACTICE T Il

Total Contact Hours

Theory:

64 Hrs

Practical: 192Hrs

AIMS At the end of this course the students will be ahle to

OperateMilling, Hobbing and Grinding machines

1)} Make simple Mechanical projects
iii) Write Project report

Course Contents:

©CoNorwWNE

10.
11.
12.

Milling Machines

Attachments andWork Holding Devices
Milling Cutters

Milling Operations

Gear Terminology and Spur Gear Calculation
Indexing M ethods

Helical Milling

Hobbing Machine

Precision Grinding Machines

Grinding Operations

Non-Traditional Machining Processes
Project

Detail Contents

1.

Milling Machines

1.1 Types andconstructions

1.2 Parts and their function

1.3 Care and Maintenance

1.4 Safety precaution to operate milling machine

AttachmentsandWork Holding Devices
2.1 Milling attachments and accessories
2.2 Work holding devices

2.3 Compound angle setting

Milling Cutters

3.1 Horizontal arbor milling cutters

3.2 Vertical arbor milling cutters

3.2 Cutter materials

3.4 Cutting speed and feed for milling work

Milling Operations
4.1 Climb milling

4 Hrs
4 Hrs
4Hrs
2 Hrs
4 Hrs
4 Hrs
6 Hrs
4 Hrs
6Hrs
2 Hrs
4 Hrs
20 Hrs

4 Hrs

4 Hrs

4Hrs

2Hrs
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10.

4.2 Conventional milling
4.3 Plain milling

4.4 Side milling

4.5 Endmilling

4.6 Slot milling

4.7 Straddle milling

4.8 Gang Milling

4.9 Sawing

4.10 Gear cutting

GearTerminologyand Spur Gear Calculation
5.1 Gear and gear blank

5.2 Spur gear terminology

5.3 Spur gear formulae and calculations

Indexing M ethods

6.1 Introduction

6.2 Direct indexing method and calculations

6.3 Simple or plain indexing method and calculations
6.4 Differential indexing method and calculations

6.5 Angular indexing method and calculations

Helical Milling

7.1 Use of helicabears in power transmission

7.2 Lead of helical gear

7.3 Lead of milling machines

7.4 Formulae and calculation of helical gears

7.5 Work table setting for left and right hand helical gears

Hobbing Machine

8.1 Introduction

8.2 Working principlesof differential type hobbing machine
8.3 Construction and use of hobbing machine

8.4 Spur gear calculation and machine setting

8.5 Helical gear calculation and machine setting

Precision Grinding Machines

9.1 Types and construction

9.2 Work holdingdevices and accessories
9.3 Grinding fluids

Grinding Operations
10.1 Surface grinding
10.2 Cylindrical Grinding
10.3 Internal grinding
10.4 Form grinding

10.5 Centerless grinding
10.6 Form cutter grinding

4 Hrs

4 Hrs

6 Hrs

4 Hrs

6 Hrs

2 Hrs

183



11. Non-Traditional Machining Processes 4 Hrs
11.1 ElectroDischarge machining (EDM)and its working principle
11.2 Electron beam machining. (EBM)and its working principle
11.3 Electrolytic grinding (ELG)and its working principle
11.4 Electrochemical machining (ECM)and its working principle
11.5 Electrochemical Gridding (ECG)and its working principle
11.6 Ultrasonic Machining. (USM)and its working principle
11.7 Hydro-jet Machining / Watefet machining (WJM)and its working principle
11.8 Laser beam machining (LBM)and its working principle

12. Project 20 Hrs

12.1 Introduction

12.2 Necessity and need of project

12.3 Planning a project

12.4 Detail and assembly drawings

12.5 Material requirements of project

12.6 Project report

12.7 Proposed projects
12.7.1 Surface gauge
12.7.2 Rack and Gear assbly
12.7.3 Index plate of dividing head
12.7.4 Spur gear assembly (simple gear train)
12.7.5 Spur gear assembly (compound gear train)
12.7.6 Helical gear assembly (Simple gear train)
12.7.7 Helical gear assembly (Compound gear train)
12.7.8 Lathe tool pat (Square type)
12.7.9 Shaper tool post
12.7.10 Drill press vice
12.7.11 Job supporting screw jack
12.7.12 Working model of drilling machine
12.7.13 Working model of shaper

Recommended Textbooks

1. Technology of machine tools by S.F.Krar and A.F.CKeaklisherMc GRAW-HILL ,
2004)

2.  Machine tool practice by Richard R. Kibb{@ublisherJohn Wiley & Sons2009)

Machine tool operation part Il by HenryBurghardt

4.  Workshop Technology part Il by W.A.J Chapman

w
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Mech-374 WORKSHOP PRACTICE T Il

INSTRUCTIONAL OBJECTIVES:

1.

Milling Machines

1.1 State working principle of milling machine

1.2 Identify and describe the use of different types of milling machines
1.3 Explain the construction of universal milling

1.4 State safety precautions to operate milling machine

AttachmentsandWork Holding Devices

2.1 Describe the use and necessity of dividing head

2.2 Describe the use and necessity of vertical head

2.3 Describe the use and necessity of slotting head

2.4 Describe the use and necessity of rotary table and slotting head

2.5 Describe tk use and necessity of machine vice and swivel base vice
2.6 Describe the use and necessity of universal vice and milling arbor

Milling Cutters

3.1 Describe the use of horizontal arbor milling cutters

3.2 Describe the use of vertical arbor milling cutters

3.3 Describe tk necessity and importance of different cutter materials
3.4 Describe cutting speed and feeds as applied to milling work

3.5 Calculate r.p.m. of milling spindle and feed rate in mm/mint

Milling Operations

4.1 Explain climb and conventional milling
4.2 Explain plain and sie milling

4.3 Explain end milling and slotting

4.4 Explain straddle and gang milling

4.5 Explain sawing and gear cutting

GearTerminologyand Spur Gear Calculation

5.1 Describe difference between gear and gear blank

5.2 Explain gear terminology in detail

5.3 Calculate module, ge#tank size, depth of cut, circular pitch etc

Indexing M ethods

6.1 Define indexing

6.2 Explain direct indexing method in detail

6.3 Explain simple/plain indexing method in detail
6.4 Explain differential indexing method in detall
6.5 Explain angular indexing method in detail

6.6 Calculation of above said indexing methods

Helical Milling

7.1 Describe difference between spur and helical gear

7.2 Describe the use of helical gears in power transmission
7.3 Explain the lead of helical gear

7.4 Explain the lead of milling machine
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10.

11.

12.

7.5 Describe the work ta setting for right/left hand helical gears
7.6 Explain the formulae and calculation for helical gears

Hobbing Machine

8.1 Describe the working principle of hobbing machine

8.2 Describe the construction and use of vertical differential type hobbing machine
8.3 Explainspur gear formulae , calculation and machine setting

8.4 Explain helical gear formulae , calculation and machine setting

Precision Grinding M achines

9.1 Describe the construction and use of surface grinding machine

9.2 Describe the construction and use of cylindrigahding machine

9.3 Describe the construction and use of cylindrical grinding machine

9.4 Describe the construction and use of universal tool and cutter grinding machine
9.5 Describe the importance and use of grinding fluids

Grinding Operations

10.1 Describe surfacand cylindrical grinding

10.2 Describe internal and form grinding

10.3 Describe centre less and form cutter grinding

Non-Traditional Machining Processes

11.1 Describe electro discharge machining (EDM) and its working principle

11.2 Describe electron beam machining (EBMid its working principle

11.3 Describe electrolytic grinding (ELG) and its working principle

11.4 Describe electro chemical machining (ECM) and its working principle

11.5 Describe ultrasonic machining EDM) and its working principle

11.6 Describe hydrget machining /water jemachining (EDM) and its working
principle

11.7 Describe laser beam machining (EDM) and its working principle

Project

12.1 Describe the necessity and need of the project

12.2 Explain material requirements of the project

12.3 Describe the importance of detail and asserdbdyvings

12.4 Explain the importance of right process selection

12.5 Estimation and costing of the project

12.6 Explain the format of project report

12.7 Explain project report writing including drawings, procedures, material list,
process chart, difficulties faced and sustgens for improvements
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Mech-374 WORKSHOP PRACTICE -1l

List of Practical:

©CoNo,rwNE

Practice ofSlot milling

Practice ofSpur rack cutting

Practice ofHelical rack cutting

Practice ofSpur gear cutting (Direct indexing method)
Practice ofSpur gear cutting (Plamdexing method)

Practice ofSpur gear cutting (Differential indexing method)
Practice ofLeft hand helical gear cutting on milling machine
Practice ofRight hand helical gear cutting on milling machine
Practice ofSpur gear cutting on hobbing machine
PracticeofLeft hand helical gear cutting on hobbing machine
Practice ofRight hand helical gear cutting on hobbing machine
Practice ofStraight Bevel gear cutting on milling machine
Practice ofGrinding of flat surfaces

Practice ofCylindrical Grinding operation

Pradice ofGrinding of form milling cutter

Practice ofStraddle milling

Project
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COMPUTER LABORATORY

S.No | Description Acct Unit Qty
1 | Server System Core i5 Nos 01
- Hard Disk : 1TB
- RAM: 8 GB
- Monitor : 17” LCD/TFT
- Keyboard, Mouse, Speaker
2 | Workstation System Core i3 Nos 25
- Hard Disk : 500 GB
- RAM: 4 GB
- Monitor : 17” LCD/TFT

- Keyboard, Mouse

ACCESSORIES

S.No | Description Acct Unit Qty
1 Printer InkJet Color (A4) Nos 01
2 Printer Laser Jet (A4) Nos 01
3 | Portable DVD Writer Nos 01
4 | Portable Hard Disk- 500 GB Nos 01

Note-

The laboratory should be equipped with networking and internet facility. Backup power
(UPS) should be provided.

SOFTWARES

S.No | Description

1 | Operating System

2 | Application Softwares
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LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
Printer Cartridge / Tonner Nos 02

2 Paper Rim 10
3 | Writeable DVDs Nos 100
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ENGINEERING DRAWING

S.No | Description Acct Unit Qty
1 | Drawing Board Nos 50
2 | Set Square Set 50
3 | T-Square Nos 50
4 | Scaleset Set 50
5 | Compass Nos 50
6 | Table Sharpener Nos 5
LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Lead pencil set dozen 100
2 | Eraser ! 50
3 | Drawing sheets Nos 1000
4 | Scotch tape " 20
5 | Thumb pin Pkt 10
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PATTERN SHOP

S.No | Description Acct Unit Qty
1 | Circular saw blade 10" Nos 5
2 | Band saw blade 18" Nos 1
3 | Core box Nos 2
4 | Pattern shop Nos 1
5 | Saw teething tools Nos 2
6 | Kharad adda with bolts Nos 2
7 | Elt motor Nos 1
8 | Wood cutter 10" Nos 1
9 | Arasaw 8" Nos 1
10 | Band saw machine Nos 1
11 | Planner 12" Nos 1
12 | Circular saw 24" (Motor 2 HP) Nos 1
13 | Thickner machine (Motor 10 HP) Nos 1
14 | Piees wooden vices Nos 10
15 | C clamp 6" Nos 11
16 | Electrical planner Nos 1
17 | Jack plane Nos 10
18 | Clamp 4" Nos 5
19 | Smooth planner Nos 8
20 | Plaw planner Nos 5
21 | Spek planner Nos 4
22 | Half round file 10" Nos 5
23 | Try square file 10" Nos 5
24 | Flat file 10" Nos 5
25 | Round file 10" Nos 5
26 | Round file 10" Nos 5
27 | Three square file 10" Nos 5
28 | Half round smootliile 10" Nos 5
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29 | Half round file 10" Nos 5
30 | Round file 10" Nos 5
31 | Half file 10" Nos 5
32 | Flat file 10" Nos 5
33 | Round file 10" Nos 5
34 | Bar clamp 8" Nos 3
35 | Bar clamp 3" Nos 3
36 | Bar clamp Nos 3
37 | Mortise chiesel Nos 10
38 | Farmer chiesel Nos 10
39 | Counter drill Nos 2
40 | Key hole saw Nos 10
41 | Coping saw Nos 10
42 | Three square file 10" Nos 5
43 | Smooth file square 250mm Nos 5
44 | smooth filr round 150mm Nos 5
45 | Rasp file Nos 15
46 | Groover saw Nos 10
47 | Cross cut saw Nos 1
48 | Flatfile 10" Nos 5
49 | Tennon saw Nos 20
50 | Rip saw Nos 20
51 | Sharpning stone Nos 10
52 | Saw set pliers Nos 8
53 | Sheering machine Nos 1
54 | Wooden mallet Nos 13
55 | Hand lever sheering Nos 1
56 | Blower air Nos 1
57 | Vent wire Nos 12
58 | Safety goggles Nos 10
59 | Outside caliper Nos 1

192



60 | Inside caliper Nos 1
61 | Glass cutter single point Nos 1
62 | Jack plane Nos 3
63 | Rule bench folding 24"x1/2" Nos 10
64 | Wood chiesel 6mm Nos 10
65 | Wood chiesel 3/8" Nos 10
66 | Wood chiesel 1 1/2" Nos 10
67 | Bevelprotector 12" Nos 1
68 | Bench vice Nos 1
69 | Sharpening stone 6" Nos 7
70 | Saw set master Nos 5
71 |Screw driver (6", 97) Nos 3+3
72 | Table bolt Nos 2
73 | Nut bolt 3/8" Nos 12
74 | Needle file Nos 5
LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Diar wood cft 5
2 | Glue kg 2
3 | Nail kg 2
4 | Sand paper Pkt 2
S5 | Soap Nos 6
6 | Diesel Lit 12
7 | Ms pipe ft 20
8 | Carosine oil Lit 2
9 | Aluminum kg 27
10 | Aluminum flux Nos 625
11 | Grease Box 1
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WOODWORK SHOP

S.No | Description Acct Unit Qty
1 Planner machine Nos 1
2 | Oil stone 6" Nos 5
3 | Oil stone 8" Nos 2
4 Plier Nos 2
5 | Drill bits 7/32" Nos 20
6 | Drill bit 5/16" Nos 15
7 | Drill bit 3/8" Nos 20
8 | Drill bit 1/2" Nos 20
9 | Taprule Nos 1
10 | Cutter machine motor 1hp Nos 1
11 | Motor 1/2hp Nos 1
12 | Fclamp Nos 2
13 | Poker Nos 24
14 | Planner rund Nos 2
15 | Planner rund wood Nos 6
16 | Nail puller Nos 2
17 | Jamboor 8" Nos 32
18 | Chiesel 3/8" Nos 20
19 | Chiesel 1/2" Nos 20
20 | Chiesel set Nos 2
21 | Planner gutka Nos 6
22 | Rip saw wood Nos 16
23 | Level Nos 27
24 | Brass Kg 2
25 | Wood hammer Nos 6
26 | Marking gauge Nos 6
27 | Chiesel wood 3/4" Nos 6
28 | Chiesel wood 1" Nos 6
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29 | Chiesel wood 1 1/4" Nos 6
30 | Chiesel wood 1 1/2" Nos 6
31 | Mallet Nos 13
32 | Wood resp 8" Nos 11
33 | Wood resp 10" Nos 11
34 | Plane frame Nos 12
35 | Tag frame Nos 12
36 | Electrical drill small Nos 2
37 | Bench vice Nos 10
38 | Iron plane tank Nos 4
39 | Iron plane middle Nos 4
40 | Iron plane small Nos 4
41 | Cutter blade Nos 1
42 | Trays 4x8x14" Nos 7
43 | Trays 2 1/2x8x10 Nos 4
44 | Trays 4x8x13 Nos 5
45 | Trays 4x8x12 Nos 12
46 | Trays 4x8x21 Nos 1
47 | Try angle file Nos 6
48 | Bearing Nos 1
49 | Saw belt Nos 1
50 | Wood carving 6pcs Nos 5
51 | Planner electrical d26500 Nos 3
52 | Rabot planner Nos 5
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LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Hard board 8x4 Sheet 10
2 | Glue Bottle 25
3 | Nail different type Pkt 25
4 | Wood Ft. square 50
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MACHINE SHOP

S.No | Description Acct Unit Qty
1 Knurling tool set Nos 1
2 Drill chuck Nos 1
3 Cutting tip holder Nos 2
4 Knurling tool holder Nos 4
5 Round bar 2'dia Nos 5
6 Round bar 2'1/2dia Nos 1
7 Chain Block 5 ton Nos 1
8 Drill sleeve taper 3x4 Nos 1
9 Drill sleeve taper3 Nos 1
10 | Tool holder 1/4' Nos 8
11 | Micrometer25x75 Nos 5
12 | Micrometer50x75 Nos 5
13 | Micrometer75x100 Nos 5
14 | HSS Drill 40mm Nos 1
15 | Ball Peen hammer Nos 1
16 | Revolving Center Nos 2
17 | Angle Grinder 9' LG Nos 1
18 | Try Square 24 Nos 10
19 | Drill Machine 13mm Nos 1
20 | Jewellary screw driver Nos 2
21 | Rivet pliers Nos 4
22 | Screwwrench 6" Nos 4
23 | Screw wrench 8" Nos 4
24 | Screw wrench 10" Nos 4
25 | Screw wrench 12" Nos 4
26 | L key set 15x10 Nos 4
27 | Measuring Tape 3m Nos 5
28 | Screw driver set Nos 2
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29 | Screw pitch gauge Nos 10
30 | File brush Nos 15
31 | Wooden handle Nos 50
32 | Drift set Nos 4
33 | Hssdrill bit Nos 6
34 | Vernier caliper 12" Nos 3
35 | Vernier caliper 6" Nos 7
36 | Twist drill 10-20mm Nos 15
37 | Twist drill 8.5mm Nos 15
38 | Twist drill 4.2mm Nos 15
39 | Twist drill 3.3mm Nos 5
40 | Twist drill 5.7mm Nos 15
41 | Handtape two pieces Nos 2
42 | Centre punch Nos 10
43 | Steel wire gauge 30 hole Nos 5
44 | Steel wire gauge 36 hole Nos 5
45 | T type wrench 6" Nos 3
46 | Circular disc Nos 2
47 | Cross peen hammer 4500 Nos 6
48 | Cross peen hammer 2250 Nos 6
49 | Cross peehammer 32850 Nos 6
50 | Ball peen hammer 22850 Nos 5
51 | Ball peen hammer 45800 Nos 5
52 | Ball peen hammer 65000 Nos 5
53 | Bench drill machine with motor Nos 1
54 | Power hacksaw machine Nos 1
55 | High speed cutter 14" Makita Nos 1
56 | Bench grindemwith wheel Nos 1
57 | Claw hammer Nos 10
58 | Counter sunk 10mm Nos 5
59 | Counter sunk 12mm Nos 5
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60 | V block Nos 5
61 | Scriber Nos 13
62 | Diameter caliper Nos 5
63 | Drill bit masonary set Nos 3
64 | Screw cutting gauge Nos 6
65 | Marking tools Nos 20
66 | Twist drill point gauge Nos 2
67 | Outside caliper 150mm Nos 8
68 | Inside caliper 150mm Nos 5
69 | Divider 150mm Nos 4
70 | Tape wrench set 1-3.5mm Nos 5
71 | Bench vice6" Nos 8
72 | Anvil 50 kg Nos 3
73 | Anvil point type 35 kg Nos 1
74 | Pliers clamps selfrip Nos 5
75 | Long nose pliers grip Nos 5
76 | Folding rule Nos 10
77 | Steel foot rule 24" Nos 5
78 | Round nose pliers Nos 9
79 | Rawhide face channel 500grm Nos 5
80 | Curved jaw grip pliers 8" Nos 5
81 | Screw wrench 4" Nos 4
82 | Chisel punch set Nos 4
83 | Try square 150mm Nos 15
84 | Try square 12" Nos 5
85 | Ring wrench set 8x27mm Nos 5
86 | Die stock set Nos 2
87 | Open wrench set Nos 2
88 | Vernier caliper height gauge Nos 5
89 | Combination set Nos 5
90 | Self grip pliers Nos 5
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91 | Letter set 5Smm Nos 3
92 | Number set 5mm Nos 3
93 | Aluminum level 18" Nos 3
94 | Leather apron Nos 6
95 | Pair sleeve leather Nos 6
96 | Pair lagans knee Nos 6
97 | Straight handle brush 4" Nos 2
98 | Safety goggles Nos 10
99 | Filer gauge 6x22 Nos 5
100 | Pedestal grinder Nos 1
101 | Bench vice 4" Nos 5
102 | Bench vice 8" Nos 5
103 | Try square 12 " Nos 5
104 | Grinding wheel dresser Nos 2
105 | Lathe machine Nos 6
106 | Lathe machine's accessories Nos 3
107 | Manual operating Nos 1
108 | Shaper manual Nos 1
109 | Surface grinder balancirghaft Nos 2
110 | Puller for adopter for surface grinder Nos 1
111 | Operating manual for control system M802 Nos 1
112 | Air compressor Nos 1
113 | Hydraulic press Nos 1
114 | Surface grinding machine Nos 1
115 | Shaper machine Nos 1
116 | Drill chuck 1/2" Nos 1
117 | Drill chuck sleeve Nos 1
118 | White goggles Nos 50
119 | Divider 150mm Nos 6
120 | Digital Vernier caliper 6" Nos 2
121 | Watch maker set Nos 1

200



122 | Cclamp Nos 3
123 | Flat file bastard 10" Nos 5
124 | Flat file smooth 10" Nos 3
125 | Half round filebastard 10" Nos 3
126 | Half round file smooth 10" Nos 3
127 | Round file bastard 10" Nos 3
128 | Round file smooth 10" Nos 3
129 | Square file bastard 10" Nos 3
130 | Square file smooth 10" Nos 3
131 | Needle file set 6 pcs Nos 4
132 | File handle plastic Nos 26
133 | Centre punch automatic Nos 2
134 | Hacksaw frame with blade 12" Nos 10
135 | V block iron ground Nos 2
136 | Digital outside micrometer with stand Nos 2
137 | Outside micrometer 250 Nos 2
138 | Inside micrometer 250 Nos 2
139 | Glass cutter singlpoint Nos 1
140 | Try square with knife edge 12" Nos 10
141 | Bevel protector 12" Nos 1
142 | Dial indicator with stand Nos 3
143 | Surface plate 300x300x70mm Nos 1
144 | Hacksaw frame 12" Nos 7
145 | Dial Vernier caliper 6" Nos 1
146 | Wire gauge Nos 2
147 | Thread gauge Nos 2
148 | Radius gauge25 two pcs set Nos 2
149 | Bench vice 4" swivel head Nos 2
150 | Twist drill taper shank Nos 6
151 | Sharpening stone Nos 2
152 | Screw driver set Nos 18
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153 | Puller set Nos 2
154 | Ratchet screw driver Nos 2
155 | Screwdriver electrical Nos 2
156 | Inside micro meter-30mm Nos 2
157 | Depth micrometer100mm Nos 2
158 | Dial bore gauge Nos 3
159 | Cold chisel Nos 2
160 | Bevel protector Nos 2
161 | Shell mill cutter Nos 2
162 | Diamond dresser Nos 2
LIST OF CONSUMABLE ITEMS
S.No | Description Acct Unit Qty
1 Power hacksaw blade Nos 10
2 | Steel brush " 7
3 Hand wire brush " 5
4 Oil cane " 3
5 File card brush " 10
6 Hacksaw blade 12" " 50
7 Metal rod of different material and diameter " 50
8 Metal plate of differenmaterial and thickness " 20
9 Metallic sheets " 10
10 | Metal pipes of different diameter " 10
11 | Sand paper of different numbers " 50
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FOUNDRY SHOP

S.No | Description Acct Unit Qty
1 | Rope ft 80
2 | Riddle Nos
3 | Rammer metal " 4
4 | Rammer wood " 20
5 | Sprue cutter " 10
6 | Slick " 10
7 | Gate cuter " 10
8 | Travel round " 10
9 | Trawel square " 10
10 | Lifter " 10
11 | Shovel " 4
12 | Sprue pin " 10
13 | Mallet " 5
14 | Moulding bench 6*3*3 Nos 4
15 | Core making table " 4
16 | Moulding material box " 1
17 | Labsand mixture " 1
18 | Green hardness tester v scale " 1
19 | Green hardness tester g scale " 1
20 | Pyrometer immersion " 1
21 | Pyrometer radiation " 1
22 |Gate cutter 17 width " 15
23 | Bit expendid " 7
24 | Balance triple beam " 7
25 | Heavy duty bench " 1
26 | Water sprinkle Nos 6
27 | Crucible furnace " 1
28 | Crucible graphite " 5
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29 | Crucible graphite #23 " 5
30 | Crucible graphite #40 " 5
31 | Lab baking oven " 5
32 | Crucible furnace 60 kg " 1
33 | Safety goggles white Nos 10
34 |[Divider 8" " 1
35 [Outsidecal i per 87”7 " 3
36 [l nside caliper 8”7 " 3
37 | Spirit level magnetic " 7
38 | C clamp 150mm " 2
39 |[Flat file bastard 10" " 2
40 | Needle file set " 3
41 | File handle plastic " 3
42 |V block " 3
43 |[Hacksaw frame 12" red ch " 2
44 |Bench vi ce afdswivelibasdr anvi | " 2
LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Hacksaw blade Nos 24
2 | Oilcan "
3 | Wood kikar cft
4 |Oil pump 17 lit
5 | Sillica sand Kg 655
6 | Bentonite " 65
7 | Fire clay " 7
8 | Molasses " 62
9 | Facing powder " 13
10 | Graphite " 25
11 | Cool dust " 73
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APPLIED ELECTRONICS LABORATORY

S.No | Description Acct Unit Qty
1 | Multi-meter Nos 10
2 | Oscilloscope " 10
3 | Signal Generator " 10
4 | Power Supply ! 10
5 | Wattmeter " 5
6 | Tools Kit Kit 10
7 | Tong Tester " 2
8 | Magnetic Field Strength meter "

9 | Variac " 2
10 | Soldering Station " 10
11 | Induction Motor Single Phase !

12 | Induction Motor Three Phase " 2
LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Soldering wires Rolls 20
2 | Connecting wires Rolls 20
3 | Soldering paste Cane 10
4 | Strip board Nos 100
5 | Resisters of different values and type Nos 5000
6 | Capacitors of different values and type Nos 500
7 | Diods of different values and type Nos 500
8 | Transisters of different values and type Nos 500
9 | Ic's of different values and type Nos 500
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STRENGTH OF MATERIALS LABORATORY

S.No | Description Acct Unit Qty
1 | Hardness Testing Machine Nos 01
2 | lzod Impact Test “ 01
3 | Charpytest Apparatus : 01
4 | Universal Testing Machine : 01
5 | TorsionTesting Machine . 02
6 | Fatigue Testing Machine “ 01
7 | Metallurgical Microscope “ 01
8 | Deflection of Beam Apparatus “ 02
9 | Deflection Guage “ 05

LIST OF CONSUMABLE ITEMS
S.No | Description Acct Unit Qty
Al, Cu, Steel Samples Nos 100
2 | Samples fofFatigue Tests “ 100
3 | Samples for impact Tests “ 100
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VACUUM LABORATORY

S.No | Description Acct Unit Qty
1 | Rotary pump Nos 5
2 | Diffusion pump ! 4
3 | Turbo-molecular pump " 2
4 | Sorption pumps " 2
5 | Pressure gauge " 5
6 | Reference vacuum gauges " 2
7 | Pirani gauge " 10
8 | High vacuum gauges ! 5
9 | Ultrahigh vacuum gauges " 1
10 | Vacuum accessories " 100
11 | Vacuum valves of different sizes " 10
12 | Electropneumatic valves " 2
13 | Electro- Magnetic valve " 2
14 | Vacuum chambers " 10
15 | Chambers withmoveable piston " 5
16 | Teflon seals ! 20
17 [Pl astic , 0" rings ! 50
18 | Liquid nitrogen storage bottles " 3
19 | Liquid nitrogen traps "

20 | Oil mist filters ! 5
21 | Corks of different sizes " 30
22 | Gas cylinders " 3
23 | Mass flow meter " 5
24 | Massspectrometer ! 2
25 | Helium leak detector " 1
26 | Helium leak calibrators " 2
27 | Vacuum pumping systems ! 3
28 | Vacuum gauge calibration systems " 2
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29 | Thermometers " 20
30 | Straw and water bottles " 50
31 | Stop watch " 20
32 | Desiccators " 10
33 | Glassdome with electrical heater " 5
34 | Welding plants " 1
35 | Brazing plants ! 1
36 | Soldering station ! 5
37 | Heating elements ! 5
38 | Heating plates ! 5
39 | Heating tapes ! 5
40 | Temperature sensors ! 10
41 | Quartz windows ! 10
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LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Metal seals Nos 12
2 | Kel-F seals ! 20
3 | Vacuum valve seals " 10
4 | Liquid nitrogen litre 50
5 | Nitrogen gas filled cylinder Nos 1
6 | Argon gas filled cylinder ! 1
7 | Helium gas filled cylinder " 1
8 | Straw Pkts 2
9 | Balloon Nos 50
10 | Welding rods " 12
11 | Brazing rods " 12
12 | Soldering wires Rolls 2
13 | Vacuum grease Tube 1
14 | Atmosit Cane 2
15 | Teflon tape Roll 2
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VACUUM METEROLOGY LABORATORY

S.No | Description Acct Unit Qty
1 | Vacuum chambers Nos 4
2 | Manometer "

3 | Bourdon gauge ! 5
4 | Diaphragm gauge "

5 | Pirani vacuum gauge " 20
6 | Thermocouple gauge !

7 | Spinning rotor gauge ! 2
8 | The discharge tube " 10
9 | Cold cathode ionization gauge " 5
10 | Hot-cathode ionization gauge " 5
11 | Ultra high vacuungauges " 2
12 | Magnetic deflection mass spectrometer " 1
13 | Quadrupole mass spectrometer " 1
14 | Comparison calibration system " 2
15 | Standard calibration systems " 2
16 | Vacuum accessories ! 50
17 | Rotary pumps ! 4
18 | High and ultra high vacuum systems " 2
19 | Diffusion pump " 2
20 | Turbo pumps " 2
21 | Titanium Sublimation pump " 1
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LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Metal seals Nos 12
2 | Kel-F seals ! 20
3 | Vacuum valve seals " 10
4 | Liquid nitrogen litre 20
5 | Nitrogen gadilled cylinder Nos 1
6 | Argon gas filled cylinder ! 1
7 | Helium gas filled cylinder " 1
8 | Vacuum grease Tube 1
9 | Atmosit Cane 2
10 | Teflon tape Roll 2
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NON-DESTRUCTIVE TESTING LABORATORY

S.No | Description Acct Unit Qty
1 | Ultrasonic Equipment Nos 04
2 | Uni Directional Xray machine 200KV : 02
3 | Hand Yoke Portable crack detection unit “ 04
4 | Eddy Current Equipment “ 02
5 | Set of Dye PenetrantEEVELOPER+DYE+ CLEANER) . 04
LIST OF CONSUMABLE ITEMS

S.No | Description Acct Unit Qty
1 | Ultrasonic Jel Kg 3
2 D7 PB VACUPAC Size 10 x 24 x 100 Pkt 2
3 Developer 5 Liter Cane Nos 1
4 | Fixer 5 Liter Cane 1
5 Magnetic powder (In spray bottle) No,s 4
6 Magnetic particle ink(In spray bottle) No,s 4
7 | Set of Dye Penetrants (DEVELOPER+DYE+ CLEANER) No,s 4
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VACUUM FLUIDS AND SEALANTS LABORATORY

S.No | Description Acct Unit Qty
1 | Rotary Pump B60 Type Nos 01
2 | Distillation Apparatus “ 02
3 | Digital Viscometer ‘ 01
4 | Flash Point Tester ‘ 02
5 | Fourier Transform infrared spectrometer ‘ 01
6 | Sintered Glas&unnel ‘ 10
7 | Flexibles ‘ 10

LIST OF CONSUMABLE ITEMS

S.No

Description

1

Vacuum Pump Oils

2

Vacuum Accessories
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VACUUM METEROLOGY LABORATORY

S.No |Description Acct Unit Qty
1 |Apparatus for calliberation of pressure, Gauges ; 0 to 200 Ib; Set 1
2 |Model Pump in section centrifugual Nos 1
3 |Vane type Pump (single acting) " 1
4 |Vane type Pump (double acting) " 1
5 |Flow meter " 5
6 |Flow meter Calliberation Set 1

- Pitot Tube (H40a)

- Venturi(H40b)

- Orifice(H40c)

- Nozzle(H40d)
7 |Impact of jet {20 degree conicaB0 degree plates with Set 1

transparent cylindeys

8 |Volumetric Hydraulic bench assesorries " 1
9 |Advanced Set of Wiers " 1
10 |Pressure measurement Bench " 1
11 |Reynolds Number and Transitional flow " 1
12 |Discharge over a Notch " 1
13 |Stability of a floating body " 1
14 |Center of Pressure " 1
15 |Venturi meter model H5 " 1
16 |Friction Loss in pipes Set 1
17 |Jib Crane app with weights " 1
18 |Toggle joint appt with weights " 1
19 |Compuound lever appt with accessoreis " 1
20 |Flow through an orifices3quare and Triangular of orifices " 1
21 |Pipe work energy losses " 1
22 |Series and parrallel pump test set " 1
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23 |Series and parrallel pump test set 1
LIST OF CONSUMABLE ITEMS
S.No | Description Acct Unit Qty
1 | Teflontape Roll 2
2 | Rubber seals of different types and sizes Nos 100
3 | Sand papers of different numbers Nos 100
4 | Gaskit sheets Sheet 10
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