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STUDY AND EVALUATION SCHEME FOR

THREE YEAR(SIX SEMESTER) DIPLOMA COURSE IN AIR CRAFT MAINTENANCE ENGINEERING
(To Be Effective From 2022-23 )

| Semester
Curriculum Scheme of Examination
Periods Per Week Theory Practical Gran
SUBJECT d
Total
Lec. | Tuto | Dra | Lab | Wor | Total | Cred Examination Sess. Total Examination Sess. Total
rial w k its Marks | Marks Marks | Mark
Dur. | Marks Dur. | Marks
Sho S
p
4 2 - - - 6 5 | 1.1 Mathematics 2.5 50 20 70 - - - - 70
4 2 - - - 6 5 | 1.2 Physics 2.5 50 20 70 - - - - 70
6 - - - - 6 5 | 1.3 Air Craft Materials & Material 2.5 50 20 70 - - - 70
Science
- - - 8 - 8 4 | 1.4 Engineering Drawing 4.0 50 20 70 - - - - 70
8 - - - - 8 4 | 1.5 Aviation Legislation-I 2.5 50 20 70 - - - - 70
4 - - 8 - 12 6 | 1.6 Workshop Practice 2.5 50 20 70 6 100 50 150 | 220
- - - 2 - 02 1 | 1.7 Student Centered Activities # - - - - - - 30 30 30
26 4 - 18 - 48 30 | < TOTAL--------——--- > | -- 300 120 420 6 100 80 180 | 600

# Student Centred Activities will comprise of co-curricular activities like extension lectures, self study, games, hobby clubs e.g.
photography etc., seminars, declamation contests, educational field visits, N.C.C., NSS, Cultural Activities, disaster management
and safety etc.
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STUDY AND EVALUATION SCHEME FOR
THREE YEAR(SIX SEMESTER) DIPLOMA COURSE IN AIR CRAFT MAINTENANCE ENGINEERING
(To Be Effective From 2022-23 )

Il Semester
Curriculum Scheme of Examination
Periods Per Week SUBJECT Theory Practical (_BI_ratn(Ij
ota
Lec. | Tuto | Dra | Lab | Work | Total | Cred Examination Sess. Total Examination Sess. Total
rial w Shop its Mark | Mark Marks | Marks
Dur. | Mark S S Dur. | Marks
S
4 2 - - - 6 5 | 2.1 Human factors 2.5 50 20 70 - - - - 70
4 2 - - - 6 5 | 2.2 Mechanics 2.5 50 20 70 - - - - 70
7 2 - 3 - 12 8 | 2.3 Basic Electricity And 25 | 50 20 70 3 60 30 90 160
Electronics Engineering
5 - - 3 - 8 6 | 2.4 General Engineering And 25 | 50 20 70 3 60 30 90 160
Ground Supports
10 | - - - - 10 5 | 2.5 Aviation legislation-11 25 | 50 20 70 - - - - 70
- - - 4 - 04 1 | 2.6 Student Centered Activitiest# | - - - - - - 30 30 30
30 6 - 10 - 46 K e TOTAL---------- -- 250 | 100 | 350 6 120 90 210 560
-—>
Grand total Sem | & 11 | 1160

# Student Centred Activities will comprise of co-curricular activities like extension lectures, self study, games, hobby clubs e.g.

photography etc., seminars, declamation contests, educational field visits, N.C.C., NSS, Cultural Activities, disaster management

and safety etc.
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MAIN FEATURES OF THE CURRICULUM

TITLE OF THE COURSE : Diploma in Aircraft Maintenance Engineering

DURATION : Three Years(Six Semester)

PATTERN OF THE COURSE : Semester System

INTAKE : 30

TYPE OF COURSE : Full Time Institutional

ENTRY QUALIFICATION . 10 + 2 with (Physics, Chemistry and Mathematics) or Equivalent

and 50% aggregate in Physics, Chemistry and Math

MODE OF ADMISSION : Through Joint Entrance Examination
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GUIDELINES FOR ASSESSMENT OF STUDENT CENTERED ACTIVITIES (SCA)

It was discussed and decided that the maximum marks for SCA should be 30 as it involves a lot of
subjectivity in the evaluation. The marks may be distributed as follows:

A) i 10 Marks for general behavior and discipline
(by HODs in consultation with all the teachers of the department)

ii. 5 Marks for attendance as per following:
(by HODs in consultation with all the teachers of the department)

a) 75 - 80% 2 Marks
b) 80 - 85% 4 Marks
C) Above 85% 5 Marks

iii. 15 Marks maximum for Sports/NCC/Cultural/Co-curricular/ NSS activities as per
following:
(by In-charge Sports/NCC/Cultural/Co-curricular/NSS)

a) 15 - State/National Level participation
b) 10 - Participation in two of above activities
C) 5 - Inter-Polytechnic level participation

Note: There should be no marks for attendance in the internal sessional of different subjects.
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REVISION NEED & CURRICULUM PROFILE

Revision of a curriculum is, at times, necessary to make it useful to changing need of time, to weed
out the matter irrelevant in the present context and to add to it something more wanted. Keeping
all these point in mind the existing syllabus has been thoroughly scanned and appropriate
changes made wherever necessary. For example the subjects such as in | year Mathematics,
Physics, Mechanics, Workshop practice and in Il year Theory of Flight, Aircraft Systems, Aircraft
Electricity and also in Final Year subjects like Jet Engine, Avionics have been suitably revised and
has been redesigned to incorporate various ideas important to practicing maintenance personals.
Besides all this the ideas fundamental to aircraft frame, engines, flight and control instruments have
been kept intact in systematic order. It is supposed that with all these changes, that has been made, the

new syllabus will enable the trainees to perform their duties efficiently and effectively.

CORRECTED AND APPROVED BY BOARD OF TECHNICAL EDUCATION U.P., LUCKNOW IN CDC MEETING HELD ON 30.08.2022

Page 6 of 37



| Semester
1.1 MATHEMATICS
L TP
4 2 -
RATIONALE:
Contents of this course provide fundamental base for understanding elementary mathematics and their
uses in solving engineering problems. Contents of this course will enable students to use basic

mathematical function like logarithms, partial fractions, matrices, curves in solving various engineering
problems of all fields.

LEARNING OUTCOMES:-

e Apply Binomial theorem to solve engineering problems apply determinants properties to solve
engineering problems

e Apply dot & cross product of vectors to find the solution of engineering problems use complex
numbers in various engineering problems

e Apply differential calculus and higher order to solve engineering problems

e After undergoing this course, the students will be able to: Calculate simple integration by methods
of integration

e Evaluate the area under curves, surface by using definite integrals.
e Calculate the area and volume under a curve along areas
e Solve the engineering problems with numerical methods.
e Understand the geometric shapes used in engineering problems by co-ordinate geometry.
DETAILED CONTENTS
1. ALGEBRA

(i) Theory of Equation and symmetric functions of roots.

(i) Binomial, Logarithmic and Exponential Series, General exponential and logarithmic series (Revision).
(ili)Complex numbers and their applications to engineering problems.

(iv) Vectors and their graphic representation Mathematical operations of vectors.

(v) Matrices and Determinants (Elementary Idea).

2. TRIGNOMETRY
(i) Inverse Circular Functions.
(ii) De Movier's Theorem and its application.

3. DIFFERENTIAL CALCULUS:

(i) Method of finding derivatives of differentialcoefficient of a function.
(ii) Differentiation of function of function.

(iii)Logarithmic differentiation.

(iv) Successive differentiation.

(v) Partial differentiation.

(vi) Application of findings Tangents and Normal.

(vii) Maxima and Minima

4. INTEGRAL CALCULUS

(i) Methods of indefinite integration.

(ii) Integration by Substitution.

(iii)Integration by parts.

(iv) Application of integration in calculation of Surface,Area and VVolumes of cylinder, Cone and Sphere.

5. CO-ORDINATE GEOMETRY :
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Q) Cartesian and Polar co-ordinates and their relationship through the system of representation of
point in space and in a plane. Inter-relationship between Polar andCartisian co-ordinates. Polar
and Cartesian equation of standard curves.

(i) (i) Straight lines, Planes and Sphere in space, distance between two points of space. Findings
equations of a straight line and shortest distance between two lines.

(i) Standard form of curves of parabola, hyperbola, ellipse and tangents and normal.

(iv)  Study of general equations of Second Degree for representing of various curves such as a pair
of straight line, circle, parabola and ellipse.

INSTRUCTONAL STRATEGY :-

Basic elements of Differential Calculus, Integral Calculus, differential equations,Algebra and Trignometry
can be taught conceptually along with real engineering applications in which particular algorithm and
theory can be applied. Numerical examples will be helpful in understanding the content of the subject.

MEANS OF ASSESSMENT :-
e Assignments and Quiz/Class Tests

e Mid-term and End-term Written Tests

RECOMMENDED BOOKS:-

1. Elementary Engineering Mathematics by BS Grewal, Khanna Publishers, New Delhi
2. Engineering Mathematics, Vol | & Il by SS Sastry, Prentice Hall of India Pvt. Ltd.,
3 Applied Mathematics-11 by Chauhan and Chauhan, Krishna Publications, Meerut.

4. Applied Mathematics-1 (B) by Kailash Sinha and VVarun Kumar; Aarti Publication,Meerut

Website for reference:-
https://nptel.ac.in/

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted (%)
(Periods)
1 16 20
2 16 10
3 16 20
4 16 20
5 20 30
Total 84 100
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1.2 PHYSICS
L TP
4- 2 -
RATIONALE:
Knowledge and teaching of physics is a foundation course of engineering students, its purpose is to
develop proper understanding of physical phenomena and the scientific concepts.

LEARNING OUTCOMES-
e Demonstrate conceptual understanding of fundamental physics principles.
e Communicate physics reasoning in oral and in written form.
e Solve physics problems using qualitative and quantitative reasoning including sophisticated
mathematical techniques.
e Conduct independent Research or work successfully in a technical position.

DETAILED CONTENTS

1.A. THERMOMETRY :
(1) Concept of heat and temperature. Units of heat. Basic principles of measurement of temperature.
(if)Relation between Fahrenheit, Celcius, Kelvin and Rankine's, Scales of temperature and Numericals.

B. CALORIMETRY :

(1) Concept of thermal capacity and specific heat, Effect of temperature on specific heat,

(i) Latents heat of fusion and vaporisation, thermal energy and heat of combustions.

(iii)Specific heat of gases, Specific heat at constant pressure and constant volume (Cp & Cv) and
relationship between them. Ratio of two specific heats, specific heat of gas at low temperature, difference
between vapour and gas.

2. NATURE OF HEAT :

(i) Concept of mechanical equivalent of heat and its determination by Joule's method.

(ii) Concept of ideal and real gases. Laws governing thebehaviour of gases viz.  Boyle's Law, Charle's
Law. Compression and expansion processes of gases - such as adiabatic, isothermal processes. Work done
during these processes, Internal energy of gas.

(iii) Concept of heat transfer by conduction, convection and radiation, Coefficient of thermal conductivity
and its determination by Searle's and Lee's methods. Simple

numericals related to above

3. THERMODYNAICS :
First and second law of thermodynamics, Concept of heat engine, heat pump and refrigerator, Carnot
cycle, Otto cycle and Diesel cycle and their thermal efficienies and related numerical

4. OPTICS::

Nature of light, Speeds of light, Loss of refraction and reflection at a plane surface by Spherical Mirror
and Lenses and Critical angle, Total internal reflection.

Principle of Fibre optics, Optical fibre and their applications.

5. WAVE MOTION AND SOUND :
Mechanical waves, Sinusoidal wave, Interfrence phenomena and Standing waves. Speed of sound,
Production of sounds, Intensity of sound waves, Pitch and quality. Doplar's effects and Ultrosonic waves
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6. KINEMATICS:

(i) Angular valocity, Angular accelaration, Angularmonmentum.
(i) Relation between Angular and linear valocity.
(iii)Centrifugal force.

(iv) Motion in a vertical circle.

(v) K.E. of rotation.

(vi)Simple theory of vibrations and harmonic resonancres

(vii) Numericals based on above topics.

7. PROJECTILE :
Parabolic motions, Projectile thrown horizontally and at an angle, Problems on time of flight, horigontale
range and maximum horizontal range.

8. MOTION OF SETELLITES - ESCAPE VALOCITY :
(i) Orbital speed of satellite.

(ii) Period of revolution of satellite.

(iii) Artificial setellite.

(iv) Weightlessness in setellite.

(v) Binding energy of setellite.

(vi) Max height attained and valocity of setellite.
(vii)Geo-stationery satelites

(viii)Jet propulsion theory.

INSTRUCTIONAL STRATEGY :-

Teacher may use various teaching aids like live models, charts, graphs and experimental kits etc. for
imparting effective instructions in the subject. The teacher should explain about field applications before
teaching the basics to develop proper understanding of the physical phenomenon. Use of demonstration
and animations can make the subject interesting and may develop scientific temper in the students.
Teacher must plan a tour of Science Park/planetarium available in nearby areas in order to enhance the
interest in this course.

MEANS OF ASSESSMENT:
o Assignment & Quiz,
o Mid-Term and End-Term written test,
o VivaVoice

RECOMMENDED BOOKS / OTHER SOURCES:-

. Text Book of Physics for Class XI (Part-1, Part-11); N.C.E.R.T., Delhi

.Concepts in Physics by HC Verma, Vol. | & Il, Bharti Bhawan Ltd. New Delhi

. Comprehensive Practical Physics, Vol, | & 11, JN Jaiswal, Laxmi Publications (P) Ltd., New Delhi
. B.Sc.Practical Physics by C L Arora, S. Chand Publication..

. Engineering Physics by PV Naik, Pearson Education Pvt. Ltd, New Delhi

. Engineering Physics by DK Bhhatacharya&PoonamTandan; Oxford University Press, New Delhi
. Modern Engineering Physics by SL Gupta, Sanjeev Gupta, DhanpatRai Publications

. V. Rajendran,physics-1, Tata McGraw-Hill raw Hill publication, New Delhi

. Arthur Beiser, Applied Physics, Tata McGraw-Hill raw Hill publication, New Delhi 10. Kumar mittal
by A. N. Mittal and Ajay Kumar Bhattacharya class XI|I.

OO ~NOoO ol WN -

Website for reference:-
https://nptel.ac.in/
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SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted (%0)
(Periods)
1 12 20
2 9 10
3 9 10
4 11 10
5 11 10
6 11 10
7 9 10
8 12 20
Total 84 100
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1.3 AIRCRAFT MATERIAL AND MATERIAL SCIENCE

L T P
6 - -
Rationale :
The paper intends to provide acquaintance to the Aircraft Maintenance Engineers with the physical and
chemical properties of common materials of aircraft parts, related process involved with and various
Aircraft Hardware to facilitate him in his work to meet the desired objectives.

LEARNING OUTCOMES

After undergoing the subject, the students will be able to:
1-Differntiate between ferrous &nonferrous materials
2-Identify different types of composite materials

3-ldentify different types of aircraft hardware & locking devices

4-Differentiate between pipe, hoses & connectors
5-Explain the functions of transmission system

DETAILED CONTENTS

1 Aircraft Materials —

(a) Ferrous
Characteristics, properties and identification of common alloy steels used in aircraft;
Heat treatment and application of alloy steels;

(b)Non-Ferrous
Characteristics, properties and identification of common non-ferrous materialsused in aircraft;
Heat treatment and application of non-ferrous materials;

(c) Testing of ferrous and non-ferrous material for hardness, tensile strength, fatigue strengthand impact
resistance.

2: Aircraft Materials - Composite and Non- Metallic

Composite and non-metallic other than wood and fabric
(a)Characteristics, properties and identification of common composite and non-metallic
materials, other than wood, used in aircraft;

(b) Sealant and bonding agents. Bonding practices, Inspection Methods

3 : Aircraft Materials -Wooden and Fabric Covering

3.1 Wooden structures

Construction methods of wooden airframe structures;

Characteristics, properties and types of wood and glue used in aero planes;
3.2 Fabric covering

Characteristics, properties and types of fabrics used in aeroplanes;

4:Corrosion
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(a) Chemical fundamentals;

Formation by, galvanic action process, microbiological, stress;
(b) Types of corrosion and their identification;

Causes of corrosion;

5 Fasteners

5.1 Screw threads

Screw nomenclature; Thread forms, Measuring screw threads;

5.2 Bolts, studs and screws

Bolt types: specification, identification and marking of aircraft bolts,international standards;
Nuts: self locking, anchor, standard types;Machine screws: aircraft specifications;

Studs: types and uses, insertion and removal;

Self tapping screws, dowels.

6 Locking device
Tab and spring washers, locking plates, split pins, wire locking, quickrelease fasteners, keys, circlips,
cotter pins.

7 Aircraft rivets
Types of solid and blind rivets: specifications and identification, heat treatment.

8 Pipes and Unions
(a) Identification of, and types of rigid and flexible pipes and their connectors usedin aircraft;
(b) Standard unions for aircraft hydraulic, fuel, oil, pneumatic and air system pipes.

9 Springs and Bearings
Types of springs, materials, characteristics.
Purpose of bearings, loads, material, construction; Basic types of bearings and their application

10 Transmissions

(a) Gear types and their application;Gear ratios, driven and drivinggears, idler gears, mesh patterns;
(b) Belts and pulleys,

(c) Chains and sprockets.

11. Control Cables-
Types of cables; End fittings, turnbuckles and compensation devices; Pulleys and cable system
components; Aircraft flexible control systems

INSTRUCTIONAL STRATEGY
1. Focus is given on industrial visit
2. Aircraft visits for demonstration
MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

RECOMMENDED BOOKS
e Aircraft material & process by Titterson

e AMTH General handbook AC65-9A
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e Aircraft powerplant AF Handbook Ac65-15A
e Advance composite by Cyndyforeman

Websites for Reference:
https://nptel.ac.in/

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted
(Periods) (%)
1. 12 15
2. 12 15
3. 03 7
4. 04 8
5. 13 15
6. 12 06
7. 05 05
8. 06 07
9. 04 05
10. 09 10
11. 04 07
Total 84 100
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1.4 ENGINEERING DRAWING
L TP
- -8
Rationale :
Whether it is production, design or maintenance engineer, Knowledge of engineering drawing is a
must to him. From production to assembly and dismantling for maintenance knowledge of engineering
drawing is essential.

LEARNING OUTCOMES

After undergoing the subject, the students will be able to:

1-Basic Concept of Engineering Drawing

2-By Symbol & shape, students can identify material & equipment
3-Identified the various position

4-Demonstrate the hydraulic system of aircraft

DETAILED CONTENTS
1. INTRODUCTION :

1.1 General Introduction to Engineering Drawing and its meaning.

1.2 Introduction of various drawing materials, instruments and equipment.

1.3 Use of Draughtsman Instruments, Mini drafter and Set of instruments, French curves, their
correct use and care.

1.4 Sizes of Drawings sheets and their lay out.

2A. LETTERING TECHNIQUES :
Printing of vertical and inclined, Normal single stroke capital letters and numbers.
B. INTRODUCTION TO SCALES:

Necessity and use, R.F. types used in general engineering drawing, Plane, Diagonal and Chord
scales.

3. CONVENTIONAL REPRESENTATIONS :

3.1 Methods of showing centre lines, hidden lines, reference lines section lines and dimensional
lines andimensioning.
3.2 Standard material symbols.
3.3 Conventional method of representing threads, nuts, joints and welded parts. Exercises to
illustrates the above.

4. Dimensioning Techniques.

5. PRINCIPLE OF PROJECTIONS :

Principle of projections and essential views, orthographic projection and exercises.

5.1 Plan, Elevation, Side views in first angle and third angle projections, simple exercises.
6. ISOMETRIC PROJECTION :

6.1 Isometric Scales.

6.2 Isometric Views.
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7. DEVELOPMENT OF SURFACES:

7.1 Parallel line and radial line methods developments, Development of simple and truncated

surfaces (Cubes, Prisms, Pyramids, Cylinders & Cones).

8. DRAWING OF TYPICAL AIRCRAFT PARTS :

Study of machine drawing and blue prints.

LIST OF PRACTICAL.:
e Based on subject content.

INSTRUCTIONAL STRATEGY
1. By practical presentation
2. By audio visual demonstration

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

RECOMMENDED BOOKS
1.AMT Handbook Ac -65-9A
2. Engineering drawing by N D Bhatt

Websites for Reference:
https://nptel.ac.in/

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted
(Periods) (%)
1 12 10
2 16 15
3 12 20
4 12 5
5 16 15
6 12 10
7 16 15
8 16 10
Total 112 100
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1.5 Aviation Legislation-I
LTP
8 - -
Rationale : The objective and quality and related responsibility in the work of aircraft maintenance at any
level requires some legislation. The paper deals with such things imperative for the knowledge of aircraft
maintenance engineer and these are changeable to time to time as DGCA, New Delhi requirements.

Learning Outcomes
After undergoing the subject, the student will able to

1. Know the current aviation legislation and ICAO requirements

2. Understand different Civil Aviation Requirements given by DGCA, MCA.
3. Know the various other aviation regulatory authorities & its regulations

4. Understand the concept of ETOPS,RVSM,RNP,MNPS etc

DETAILED CONTENTS
1 Regulatory Framework:
Role of International Civil Aviation Organisation; The Aircraft Act and Rules made there under Role of the
DGCA; Relationship between CAR-21, CAR-M, CAR-145, CAR-66, CAR 147
The Aircraft Rules (Applicable to Aircraft Maintenance and Release) Aeronautical Information Circulars
( Applicable to Aircraft Maintenance and Release) CAR Sections 1 and 2

2. CAR-145 — Approved Maintenance Organisations
Detailed understanding of CAR-145 and CAR M Subpart F

3. Applicable National and International Requirements

Maintenance Programme, Maintenance checks and inspections; Master Minimum Equipment Lists, Minimum
Equipment List, Dispatch Deviation Lists; Airworthiness Directives; Service Bulletins, manufacturers service
information; Modifications and repairs; Maintenance documentation: maintenance manuals, structural repair
manual, illustrated parts catalogue, etc.;

4. Miscellaneous Requirements:

Continuing airworthiness; Test flights; ETOPS /EDTO , maintenance and dispatch requirements; RVSM,
maintenance and dispatch requirements RNP, MNPS Operations All Weather Operations, Category 2/3
operations and minimum equipment requirements.

5. Safety Management System
State Safety Programme Basic Safety Concepts Hazards & Safety Risks SMS Operation SMS Safety
performance Safety Assurance

6. Fuel Tank Safety
Special Federal Aviation Regulations (SFARs) from 14 CFR SFAR 88 of the FAA and of JAA TGL 47
Concept of CDCCL, Airworthiness Limitations Items (ALI)

Recommended Books
1. Civil Aviation Requirements, Section-2 ‘Airworthiness’

2. Aircraft Manual vol-1 & 11
3. Airworthiness Advisory Circular

INSTRUCTIONAL STRATEGY
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1. By using Audio visual Demonstration
2. Example is given on aviation industries and different airlines that how they can follow the

requirement of DGCA

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

Websites for Reference: dgca.gov.in

SUGGESTEDDISTRIBUTION OF MARKS

Topic No Time Allotted Marks Allotted (%)
(periods)
1 25 20
2 18 15
3 18 15
4 18 20
5 18 20
6 15 10
Total 112 100
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1.6 WORKSHOP PRACTICES
L TP
4 - 8
Rationale : There are basically 4 shops to workshop practice i.e. Carpentry shop, Fitting shop, Machine
shop and Welding shop. The purpose is to familiarization of various machines used in aircraft repair and
maintenance.

Learning Outcomes
After undergoing the subject, the student will able to

1. Learn safety and precaution during handling the tools
2. Learn the machine operating skills.
3. Know the tools and its application
4. Learn the welding skills
DETAILED CONTENTS

1. Safety rules and Precautions in workshop- Instructions in the remedial action to be taken in the event
of accidents/ human or machines

2. GENERAL WORKSHOP TOOLS::

A. Marking and Measuring tools - Steel scale, Surface gauge, Protector, Try square, Scriber, Different
types of Punches, Divider, Calipers, surface Plate, Gauges, Vernier Calipers, Micrometer,
Combination set, Marking gauges, Bevel square.

B. Cutting Tools - Different types of File, Hacksaw, Chisels Tap and Die, Different types of Drill,
Reamer, Different types of saw, Different types of Plainer, Different types of Power tools- lathe,
Grinding Machine, Power Hacksaw, Milling Machine, Drilling Machine

C. Holding and Supporting Tools - Different types of vice, Bench hook, Bar clamp, Tongs, Pliers,
Jigs and fixtures.

D. Striking Tools - Different types of Hammer.

E. Miscellaneous Tools - Screw Driver, Pincer, Different types of wrench, Keys, File Card, Spanner &
drift.

3. Handling and uses of different type of precision measuring tools.
4. Limits fits and allowances. Concept of interchangeability.

5. Working knowledge of Tools used on the follwong machine tools - Power Hacksaw, Drilling
Machine, Lathe (Centre, Capston and Turret). Grinding Machines

6. Welding
A. Safety precautions observed before and during welding.

B. Different types of welding - Gas welding, Electric arc welding, Seam welding, Spot welding,
TIG & MIG, Types of fluxes and its advantages.
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(a) Gas welding - Types of gas welding, identification of cylinders pressure regulator (single and
double), welding torch and equipment, type of flame and blow pipe.

(b) Electric Arc Welding - Types of arc welding - metallic arc, gas shield arc welding (TIG & MIG),
plasma arc welding.

(c) Pressure Welding - Seam, Butt and spot welding.
(d) Types of welded joints and defect analysis

7. Brazing - Al brazing, Cu brazing, Silver brazing and Stainless steel brazing.

LIST OF PRACTICAL

GENERAL

1. Safety preautions to be observed in workshop

2. Familiarisation with various tools and equipments in use in the workshop.
3. Workshop, Work materials and Tool materials.

EXERCISE :

FITTING SHOP :

1. Hacksawing procedure, Precautionsand Techniques in Hacksawing, Different number of Teeth
in Blade, Utility.

2. (a) Making a straight cut with Hacksaw.

(b) Cutting a Solid block.

(c) Cutting a Channel.

(d) Cutting a corner

(e) Cutting a Conduit.
3. Cutting a square piec of 2" sides with Hacksaw.
4. Practice in the use of different files, precautions in the use of different filling rechique and methods.
5. Exercise 3 to be filed approximate size to side 2".
6. Filling the above exercise top surface to flat.
7. Filling the sides of above job to make right angle.
8. Making of "T" fitting.
9. Making Male and Female as per diagram given.

10. Making circular hole by drilling and finishing with file.

11. Making a square hole in a sheet.
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12. Making a Diagononal fitting.

13. Practice in riveting and making a riveted joints.

MACHINE SHOP :

1.

Familiarisation with the Machines in the Machine shop with -

(@) Lathe
(b) Drilling Machine.
(c) Sharppening of Tool Bits.

EXERCISE :

1.

2.

Practice of Plain Turning, Facing of a M. S. Rod.
Step turning of Rod.

Thread Cutting Exernal

Taper turning.

Internal Turning Procedure.

Cutting Threads Internally by tape.

Knurling Practice.

AECR CARPENTRY :

1.

2.

3.

4

Familiarisation with Tools and Equipments and Safety procedure in Carpentry.
Measuring and Making tools.
Cutting Tools, Saw, Planes, Chisels etc.,

Drilling and Boring Tools : Carpenters Brace Augarbit, Rosebit, Rosebit and Bradwal.

EXERCISE :

o

6.

Procedure of use Saws and setting of the teeth.
Practice in Sharpening of Saws Teeth.
Practice in use of different types of chisels and shrpening

Practice in Grinding and Sharpening of various types of
Chisels.

Practice of plaining.

Procedure of marking different types of cut.

CORRECTED AND APPROVED BY BOARD OF TECHNICAL EDUCATION U.P., LUCKNOW IN CDC MEETING HELD ON 30.08.2022

Page 21 of 37



7. Making a Half Lap joints and 'T" joints and Sawing practices as per drawing.

WELDING SHOP :

Familiarisation with Tools, equipments used in the welding shop and precautions.
1.
2.

3.

4.

Oxygen and Acetyline Cylinders.

Acetyline regulator for Low Pressure.

Gas Cutting Equipment and Welding tips.

Pressure Regulators, Hose and Hose fitting, Welding Torch, Goggles, Spark, Filler Rod Wire Brush,
welding table with fire, Brick to.

EXERCISE :

1.

2.

Practice of lighting the Gases.

Oxidising, Neutral and Reducing Flames.
Practice in making Head welding.
Practice a Line Brazing.

Practicing a Seam Soldering

Practicing a Butt Welding.
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INSTRUCTIONAL STRATEGY
1. More focus is given on practical
2. By PowerPoint presentation
3. By audio visual demonstration
4. Preference is given that students use tool and equipment’s

MEANS OF ASSESSMENT

1. Assignments and quiz/class tests
2. Mid-term and end-term written tests

RECOMMENDED BOOKS

1. Workshop technology by HAZARA CHAUDHARY Vol-I & |1
2. Workshop technology by R S Khurmi

Websites for Reference:
https://nptel.ac.in/

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted

(Periods) (%)

1. 6 10

2. 15

3. 6 10

4. 6 10

5. 6 20

6. 13 20

7. 13 15
Total 56 100
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Il Semester
2.1 HUMAN FACTORS

Rationale :

~N -

The objective and quality and related responsibility in the work carried out by aircraft maintenance
engineers are affected by various human factors at any level. The paper deals with such things imperative
for the knowledge of interaction between human and machine interfacing and these are changeable to time
to time as incidents occurrence in aviation field with new factors and DGCA, New Delhi requirements .

LEARNING OUTCOMES

After undergoing the subject, the students will be able to:
1- To know the factors how it relates with maintenance process

To know the human capabilities and limitation in work place
To know the social environmental factor that affect the human performance

To know the factors related to our fitness , consumption of alcohol , sleep that affect the human

performance

To know the factors related to physical environment , communication task allotted and errors that

affect the human performance

DETAILED CONTENTS

1. General

The need to take human factors into account; Incidents attributable to human

factors/human error; Murphy’s law.

2. Human performance and Limitations

Vision

Hearing

Information processing

Attention and perception

Memory

Claustrophobia and physical access

3 Social Psychology

Responsibility: individual and group
Motivation and de-motivation

Peer pressure

Culture issues

Team working

Management, supervision and leadership

4.Factors Affecting Performance

Fitness/health
Stress: domestic and work related
Time pressure and deadlines
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e Workload: overload and underload
e Sleep and fatigue, shift work
e Alcohol, medication, drug abuse

5. Physical environment
e Noise and fumes;
e [llumination;
e Climate and temperature
e Motion and vibration
e Working environment

6. Tasks

Physical work;
Repetitive tasks;
Visual inspection;
Complex systems

7. Communication

Within and between teams;
Work logging and recording;
Keeping up to date, currency;
Dissemination of information.

8. Human Error

Error models and theories;

Types of error in maintenance tasks;
Implications of errors (i.e. accidents);
Avoiding and managing errors

9. Hazards in the Workplace
e Recognising and avoiding hazards;
e Dealing with emergencies

INSTRUCTIONAL STRATEGY
1. By giving the examples of incidents and accident occurred in aviation

2. By using audio visual presentation

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

RECOMMENDED BOOKS-
e CAP 715, CAP 716, Human Factors document No. 9683

Websites for Reference:
e dgca.gov.in
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SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted

(Periods) (%)

1. 8 10

2. 10 10
3. 10 5

4, 10 15

5. 10 15

6. 9 10

7. 10 15

8. 10 15
9. 7 5

Total 84 100
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2.2 MECHANICS

L TP

4 2 -
Rationale :This subject deals with fundamental concepts of mechanics which are useful for the AME
students for further understanding the second and final year subject/topic like engine, braking system
and in general.

Learning Outcomes:

1. Learn fundamental concept of mechanics

2. Learn different types of load/stress acting on aircraft
3. Learn various type of flow system in aircraft

DETAILED CONTENTS

1. VECTORS AND FORCE ANALYSIS :

Concept of Scalers and Vectors quantities, Graphical representation of vectors, Composition and
Resolution of force vectors, Law of Parallelogram of forces and Law of Triangle of forces. Lami's
theorem, Conditions for equilibrium of a particle under the action of number of forces, Concept of
moment of a force, Resultant of forces and their equilibrant. Condition of equilibrium of a rigid body
acted upon by number of forces. Related numerical, Concept of free body diagram.

2. FRICTION:

Static and dynamic friction, Limiting friction. Laws of friction, Angle of friction. Coefficient of
friction. Numerical problems. Application of friction in Aircraft/Aviation and its effect in terms of wear,
tear and life.

3. WORK, POWER AND ENERGY :
Torque and force, Work done by a force and torque. Kinetic and potential energies. H.P. of an
engine and its efficiency. Motion in a straight line subjected to a force.

4. SIMPLE MACHINES :
Introduction, types of pulleys.Mechanical advantage and velocity ratios, Simple wheel and axle,
Weston's differential pulley block and their use. Screw Jacks. Numerical problems.

5. MOMENT OF INERTIA:

Moment of inertia of plane areas, Radius of gyration, General theorems on moment of inertia
(i) Theorem of parallel axis.
(if) Theorem of perpendicular axis.

6. MECHANISMS:

Definition of link, Frame and mechanism, Difference between machine and mechanism, Kinematic
pairs, Lower and higher pairs. Introduction to four bar mechanisms, Slider crank mechanism,
Introduction to cams and its use.

7. STRENGTH OF MATERIALS :Stress, Strain and Elasticity, Tensile and compressive stress,
Hookes law, different types of elasticity, Poisson ratio, Relation between moduli. Determination of
Young's modulous, for a material, numerical.

8. BEAMS AND TRUSSES :Definitions of the terms. Concept of tie and struts, Types of supports.
Calculation of reaction and supports of beams trusses and cantilevers. Concept of shear force and
bending moment at a section of a beam under various kinds of load. Shear force and bending moment
diagram.
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9. FLUID MECHANICS: Introduction to fluid mechanics, viscosity, Surface Tension, Importance of
their knowledge in engineering field, Various kinds of fluid flows (Open and closed channels) Laminar
and turbulent flows, Bernaullis equation and its application in general and in aeronautics. Introduction
to Reynonds numbers.

10. Application of mechanics in Aeronautics (Brief Idea).

INSTRUCTIONAL STRATEGY
e By power point presentation

e By audio visual demonstration
e By U- tube video presentation

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

RECOMMENDED BOOKS
1. Applied Mechanics by RS Khurmi
2. Engineering Mechanics by SS Bhavikatti and K G Rajashekarappa
3. Fluid Mechanics by RK Rajput

Websites for Reference:
www.nptel.ac.in
SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted(Periods) Marks Allotted(%0)
1. 9 10
2 9 10
3 9 10
4 9 15
5 9 10
6 9 10
7 9 15
8 9 10
9 9 05
10. 3 05
Total 84 100
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2.3 BASIC ELECTRICITY & ELECTRONICS
LTP
723
Rationale
An A.M.E. diploma holder is involved in various jobs ranging from preventive maintenance of aircraft
to fault location in circuits, commission of new component , selection of suitable component for

improvement. In order to carry out these and similar jobs effectively on any equipment circuitry or
machinery, specialized knowledge of concerned field is essential.

However, for acquiring knowledge in any specialized field of electrical engineering, a group of
certain common fundamental concepts, principles and laws involved and mastering of some manual
skills are the pre-requisites to be covered in the subject of basic electricity.

LEARNING OUTCOMES

After undergoing the subject, the students will be able to:

1-Understandbasic electrical terminology and their concepts

2-Understand electrostatic laws of attraction and repulsion of charge, coulomb’s law, Ohm’s law

3-Understand the Kirchoff’s law, Thevenin theorem and superposition theorem and can solve simple
numerical problems on these theorems

4-Understand capacitor, capacitor color coding, charging & discharging of capacitor and can solve simple

problems on capacitors

5-Understanf electromagnetism and solve simple problems

6-Understand Faraday’s Law of electromagnetic induction, Lenz’s Law and solve simple problems based

on these laws

7-Understand AC circuit and solve simple problems of R-C series circuit, R-L Series circuit and R-L-C

Series Circuit

8-Understand polyphase system and solve simple problems based on it.

DETAILED CONTENTS

1. Basic Terminology and their concepts

1.1  Current, EMF, potential difference (Voltage), resistance, resistivity, their units,
conductors & insulators.
1.2 Effect of temperature on the resistance of conductors, semiconductors (C, Si, Ge) and
insulators physical explanation, temperature coefficient of resistance.
1.3 Electrical power, energy and their units (SI).Work , dissipation of power by resistor
Calculation involving power, work and energy
1.4 Relationship between electrical, mechanical and thermal SI units of work, power and energy.
1.5 Structure and distribution of electrical charge within atom, molecules, ions compounds
1.6 Static electricity and conduction, Electrostatics laws of attraction and repulsion of charge, unit of
charge, coulomb law, conduction of electricity in solid, liquid,gas and vacuum,
Generation of electricity by- light, heat, friction, pressure,chemical action, magnetism and
motion, Ohms law

2. D.C. Circuits
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2.1
2.2
2.3
2.4

3.

4.

4.1

Kirchhoff’s laws.

Simple numerical problems based on Kirchhoft’s laws.

Introduction to Thevenin and Superposition theorem.

Operation of photo cells, Construction, Material and operation of thermo-couples.

Introduction To Semiconductor Devices Introduction of semiconductor and their application
in aviation. Types of semiconductor. Band theory of solids.

Capacitors

Concept of capacitor, capacity of parallel plate capacitor, and effect of physical

parameters.Capacitor color coding, time constants, testing of capacitor

4.2

Energy stored in a capacitor, dielectric and its influence on capacitance of a capacitor,

dielectricconstant dielectric breakdown and dielectric strength. Dielectric loss.

4.3
4.4
4.5
4.6

5.1
5.2
5.3
5.4
5.5
5.6
5.7

6.1
emf.
6.2
6.3
6.4
6.5
6.6
6.7
6.8

7.

7.1

7.2

Series and parallel combination of capacitors.
Variable capacitors.

Charging and discharging of capacitors.
Simple problems on capacitors.

Electromagnetism

Theory of magnetism, Magnetic material, Magnetism and diamagnetism, Electromagnetic waves.
Concept of magnetic flux, flux density, magnetic field intensity ,permeability and their units.
Magnetic circuits, concept of reluctance and mmf and simple problems.
Analogy between electric and magnetic circuits.
B-H curve and magnetic hysteresis (No mathematiccal derivation).
Elementary ideas about hysteresis loss.

Magnetic shielding, hand clasp rule to determine; magnetic field around current carrying
conductorHysteresis loop, retentivity, coercivity, saturation point, precautions for care and
storage of magnets.

Electromagnetic Induction
Faraday's laws of electromagnetic induction. Lenz's law, simple problem. Dynamically induced

Self induced emf, inductance, its role in electrical circuits. Simple problems.
Mutually induced emf, mutual inductance, its role in electrical circuits. Simple problems.
Energy stored in magnetic circuit.
Rise and decay of current in inductors.
Force on a current carrying conductor placed in a magnetic field and its applications.
Elementary idea about eddy current loss.

Effect of magnetic field strength, rate of change of flux, number of turns on magnitude of
induced voltageFactors affecting mutual inductanceBack emf, saturation point, principle use of
inductors

A.C.Circuits

Recapitulation of terminology, instantaneous value, maximum (peak) value, cycle,
frequency,alternate current and voltage. Difference between AC and DC, Static electricity and
conduction.

Equation of an alternating voltage and current and wave shape varying sinusoidally.
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7.3 Average and RMS value of alternating voltage and current. Importance of RMS value. Simple
problems.
7.4 Concept of phase, phase difference and phasor representation of alternating voltage and
current.
7.5. A.C. through pure resistance, inductance,capacitance, phasor diagram and power absorbed.
7.6 R-L series circuit, idea of impedance and calculations.
7.7  Apparent power, reactive power and active power,power factor, its importance and simple
problems.
7.8 R-C series circuit , simple problems.
7.9 R-L-C series circuit , simple problems.
7.10 Solution of simple parallel A-C ciruits by
(a) Phasor diagram method,
(b) Admittance method.
7.11 Solution of AC circuits series/ parallel by j method. (simple problems).
7.12 Resonance (Series and parallel) and practical application, simple problems.
7.13 Triangular/square wave

8. Polyphase System

8.1 Introduction to polyphase system. Advantage of three phase system over single phase system.
8.2 Star and Delta connections. Relationship between phase and line value of currents and
voltage.Power polyphase circuits. Simple problems of balanced circuits only.

BASIC ELECTRICITY & ELECTRONICS LAB

i)  To show the variation of resistance of a lamp with temperature by plotting a V-1 curve for
100Wfilament lamps.

i) To study the colour coded resistance and to verify the same by multimeter.

iii)  To measure the total or equivalent resistance of colour coded resistors connected in series and
parallel and to verify the same by multimeter.

iv) To verify the Ohm’s laws.

v) To measure the total or equivalent capacitance of capacitors connected in series and parallel
and to verify the same by multimeter.

vi)  To find the relationship between voltage and current for R-L series circuit for variableresistances
&variable inductance.

vii)  To measure the power factor in a single-phase AC circuit by using voltmeter, ammeter
&wattmeter.

viii) To study the B-H curve for a ferro-magnetic core.

iX) To study the phenomenon of electromagnetic induction.

X)  Verification of voltage and current relations in Starand delta connected systems.

xi)  Testing of diodes and transistors.

xii)  Soldering Practices.

INSTRUCTIONAL STRATEGY
More focus should be given on practicals.

MEANS OF ASSESSMENT
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1. Assignments and quiz/class tests
2. Mid-term and end-term written tests

RECOMMENDED BOOKS

e A textbook of electrical technology(vol-1 & vol-4) by B.L. Theraja& A.K. Theraja

e A Textbook of Electrical Technology (vol-1 & vol-4) by V.K. Mehta
e AC 65-9A Airframe & Powerplant mechanics ,Generalnand book
e Aircraft Electrical and electronics systems by Thomas & Esmin

e Basic Electrical Engineering by V K Mehta & Rohit Mehta

e Aircraft Electrical System by EHJ Pallett

Websites for Reference:
www.nptel.ac.in

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted
(Periods) (%)
1. 10 8
2. 15 12
3. 16 13
4. 15 13
5. 16 12
6. 20 15
7. 20 15
8. 14 12
Total 126 100
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2.4 GENERAL ENGINEERING AND GROUND SUPPORT
(Common with AME H& P)
L TP
6 - 2
Rationale :
The paper intends to provide Aircraft maintenance engineers with the basic knowledge related to the
topics of General engineering and NDT of aircraft components to facilitate him in his work to meet the
desired objectives.

LEARNING OUTCOMES

After undergoing the subject, the students will be able to:
1-Learn Aircraft handling

2-Learn NDT

3-Learn fit and clearance between mating parts of aircraft
4-Demonstrate the maintenance procedure of aircraft
5-Explain the information about aircraft documents

DETAILED CONTENTS

1. Fits and Clearances

Classes of fits;

Common system of fits and clearances;
2 Riveting

Riveted joints, rivet spacing and pitch;

Tools used for riveting and dimpling;

Inspection of riveted joints

3 Pipes and Hoses
Bending and belling/flaring aircraft pipes;
Inspection and testing of aircraft pipes and hoses;
Installation and clamping of pipes.

4 Springs and Bearings
Inspection and testing of springs
Testing, cleaning and inspection of bearings;
Lubrication requirements of bearings;

5 Transmissions
Inspection of gears, backlash;
Inspection of belts and pulleys, chains and sprockets;
Inspection of screw jacks, lever devices, push-pull rod systems

6 Control Cables
Swaging of end fittings;
Inspection and testing of control cables;
7 Aircraft Weight and Balance
(a) Centre of Gravity
(b) Preparation of aircraft for weighing;
Aircraft weighing
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8.Aircraft Handling and Storage
Aircraft taxiing/towing and associated safety precautions;

Aircraft jacking, chocking, securing and associated safety precautions;

Aircraft storage methods;
Refuelling/defuelling procedures;

9.Disassembly, Inspection, Repair and Assembly Techniques
Types of defects and visual inspection techniques.
Non destructive inspection techniques including,
penetrant, radiographic, eddy current, ultrasonic and
boroscope methods.

10 Abnormal Events
(@) Inspections following lightning strikes
(b) Inspections following abnormal events such as heavy
landings and flight through turbulence

11 Maintenance Procedures
Maintenance planning;
Modification procedures;
Certification/release procedures;

LIST OF PRACTICALS

1. Riveting practice e.g butt joint, lap joint.

2. Inspection of cable system.

3. Familiarization with tube and flexible hose inspection and testing.
4. Familiarization with splitting and swaging operation.

5. Bending and flaring of tube.
6
7
8
9.
1

Familiarization with various kind of union used in fuel, oil and hydraulic system.

Familiarization with dye penetrant method.
Familiarization with magnetic particle inspections.
Familiarization with Eddy current inspections.

0. Familiarization with cable tension adjustment.

INSTRUCTIONAL STRATEGY
More focus should be given on practical’s.

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written test

RECOMMENDED BOOKS
e AMTH general handbook AC-65-9A

Airframe & powerplant Mechanics AC -65-15A
CAIP 459 part-1 and part-11
EASA module 6&7
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Websites for Reference:
Dgca.gov.in

SUGGESTED DISTRIBUTION OF MARKS

Topic No. Time Allotted Marks Allotted

(Periods) (%)

1. 06 07

2. 07 08

3. 07 08

4. 06 08

5. 10 12

6. 05 06

7. 05 08

8. 08 10

9. 12 15
10. 08 10
11. 10 08
Total 84 100
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2.5Aviation Legislation-11

L TP
10 - -

Rationale: The objective and quality and related responsibility in the work of aircraft maintenance at any
level requires some legislation. The paper deals with such things imperative for the knowledge of aircraft
maintenance engineer and these are changeable to time to time as DGCA, New Delhi requirements.

Learning Outcomes:
After undergoing the subject, the student will able to
1. Know the requirements of Licensing of Aircraft Maintenance Engineers

2. Understand Civil Aviation Requirements given by DGCA, MCA in various sections
3. Know current and updated Aviation Legislation given by DGCA, MCA
4. Know the various documents related to aircraft and its uses

DETAILED CONTENTS

1. CAR-66 Certifying Staff — Maintenance
Detailed understanding of CAR-66

2. Aircraft Operations
Commercial Air Transport/Commercial Operations Air Operators Certificates; Operators
Responsibilities, in particular regarding continuing airworthiness and maintenance; Documents to be
carried on board; Aircraft Placarding (Markings);
3. Aircraft Certification
Certification rules: such as FAA & EACS 23/25/27/29; Type Certification; Supplemental Type
Certification;
CAR-21 Design/Production Organisation Approval. Aircraft Modifications and repairs approval
and certification permit to fly requirements
4. Documents
Certificate of Airworthiness; Certificate of Registration; Noise Certificate; Weight Schedule;
Radio Station Licence and Approval
5. CAR-M
Detail understanding of CAR M provisions related to Continuing Airworthiness,
Detailed understanding of CAR-M

INSTRUCTIONAL STRATEGY
1. By using Audio visual Demonstration

2. Example is given on aviation industries and different airlines that how they can follow the
requirement of DGCA

MEANS OF ASSESSMENT
1. Assignments and quiz/class tests

2. Mid-term and end-term written tests

Recommended Books
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1.Civil Aviation Requirements, Section-2 ‘Airworthiness’

2.Aircraft Manual vol-1 & 11
3.Airworthiness Advisory Circular

Websites for Reference:
dgca.gov.in

SUGGESTED DISTRIBUTION OF MARKS

Topic No Time Allotted (periods) | Marks Alloted (%)
1 28 20
2 28 20
3 28 20
4 28 20
5 28 20
Total 140 100
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