(V)TRADE : AUTOMOBILE ENGINEERING

12WVOCATIONAL
PAPER-I WORKSHOP TECHNOLOGY
THEORY
Time:2 hrs Theory 1 J0Marks

InA 1 10Marks
Practical :50 Marks

i
Total 190Marks 1
Safety Precautions |
Use of Lathe, Gnnding, Arc Welding & Gas Wolding, Equipments to Put oft Fire : Fire Extinguisher, Sang |
& Water, First Aid Kit & Importance ¢f First Aid.
Lathe
Introducton, Classiftcation and Constructional Features of Cenire Lathe, Various types of
Cutting Tools used in lathe and cutting ool materials, Attachments and Accessorios of Lathe,
Introduction to CNC (Computor Numarically Control) Lathe Machine, Classification of Lathe :
Speed Lathe, Bench Lathe, Engine or Cenire Lathe, Tool Room Lathe, Turret & Capstan Lathe,
Automatic Lathe & Special Purpose Lathe, Purpase ol al Type of Lathe Machines in brief,
Labeled Diagram of Centra Lathe.
Main Parts of Lathe
Legs, Bed, Head Stock, Tail Slock, Carrlago, Apron, Feed Shalt, Lead Screw, Tray, Chuck &
Tool Post, Purpose of afl Pans in brief with Diagram.
Lathe Operations
Shding, Surfacing, Taper Turning, Plain and Step Tumning, Facing, Chamtering, Orilling,
Reaming, Boring, Parting off, Knurling & Threading.
CNC (Computer Numerically Control)
Introduction, Types ol CNC In brief.
Welding

Principle of Welding, Classiticalion of Welding Procassos, Advantages and Limitations of

Woelding, Wekling Symbols, Basic Principle of Gas and Arc Woeloing, Difference Betweon Gas

and Arc Welding, Arc Welding Transformer Set, Arc and Gas Welding Equipments, Types of

tames in gas welding, Introduction to Electrodes, Flux, Welding Joints, Soldering and Brazing.
GRINDING

Constructional Features of Bench Grinder and its Working.
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Drilling

Principle of Driling, Class fication of gnkng machines, vanous operilions performed on drilling machines,
advantages and disadvar ages of driling, Labeled Diagram of Banal: Dnll. Types of Drding Machine.

\WORKSHOP TECHNOLOGY

Time: 3 hrs PRACTICAL Marks: 50

o Use of wols, equipm ents in a welding shop.
; *  Various safety measures used in welding shop.
*  Current setting of th: ransformet according to the thickness of the job and selection of
welding rod accordingly, electne are wekhing practice.
¢  Starung and stoppin ; of flames of gas welding.
*  Get the correet chancter of flames and to form the bead with g s welding.
¢ Centenng of given j b on central lathe machine.
Two cxercises cach n plain trning, taper wraing, thread cattin 3, dnlling, baring,
knurling, chamfering: and parting off.
= e  Form the bead with ras welding.
¢ Drilling on given job on bench dnlling machine,
e Dniling on given jol on hand dnlling machine.

Sl K.

e Visit to nearby work shops (makereport),
a ‘:
3 TRADE : AUTOMOBILE ENGINEERING ;
12'"VOCATIONAL
PAPER-II GARAGE PRACTICE AND MANAGEMENT
THEORY
Time:2 hrs Theory :3(Marks

InA : 10Marks
Practical : 30 Marks

Total :9(Marks
Auto Servicing
Study of Vehicle Mainteniince, Maintenance Schedule and Ropair. '5eneral Service Procedure
for Four Whoelers, Serviving ol Engine, Cluiches Gearbox, Propeiler Shatt, Final Drive iind

Wheels.
Study of Faults
Engina : Does not Turn Jvar, Does not Start, Runs but Misses. .ocks Power, Over He.ts, -
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Nowsy Operation, Stalls and Back - Flrea, Excoss Fuel Consumption, Smoxy Exhaust, Excoss

Oil Consumption, atc, Clutch : Slips while Engaged, Grabs ot Chattars, Drags, Nowy, Incorrect
Pedal Play, Gear Box ; Nowsy, Harg Goar Shitting,

S in Gears, Universal Joint - Worn - Out Cross, Less Bearing Life, Propolier Shaft Dolect,
Difterential - Continuous Nolse Growing white Rounding a Curve, Wheels - Tyre Wear Types,
Tyre Cracks otc, Chassis & Body - Hard & Rough Rida, Vehicle Sway, Sagging Spring,
Distortons in Frame and Body.
Engine Tuning
Tuning Process & Compression Testing,
Steering, Suspension & Brake

Hard Steering, Wheel Wandering, Wheel Pulling, Front Wheel Shimmy, Wheel Tramp, Excess
Steering Play etc, Hard Brake, Paddie goes 1o Floor, Dragging and Noisy Brake.

Wheel Balancing and Wheel Alignment

Check Wheel Balancing, Chock Wheel Algnment, Toe - in, Toe - out, King Pin Inclination, Camber Angle
Agustment, Braka! Clutch Adjustment.

Management
Garage Location and Layout, Types, Scope, Selection of Sita lor Garage, Layout of Buiding
and Machinery,
Maintenance of Shop, Safety and First Aid Facilities
Saloty ensured by Building Aspects, Safety ensured by Machinery and Equipments, Safety
ensured based on the Human Attitude.
Book Keeping
Registers to be Maintained, Method of Accounting Transactions, Profit and Loss Account.
Elements of Costing

Meaning and Imponance of Costing, Difference between Estimaling and Costing, Direct Labour
Cost, Materal Cost, Overhead Cost.

Basic Inventory Control and Store Keeping
Concept of Maximum Stock, Safety Stock, Lead Time, Economic Recorder Quantity,

Analysis, Dutios of Store Keeper, Method of Keeping Storo, Elemonts of §
Wodking Hours, Holidays, Definition of Worker.

Insurance of Vehicles

Meaning of Insurance and its necessity, Different types of insurance: Comprehensive and Third

Party Insurance, Duties of Surveyor, Procedure 1o get accidental claim and compensation,
Cashless Insurance.

ABC
hop Act Regarding
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Salesmanship

i lith lesman,
Difference between marketing and selling, Duties of Salesman, Pers snal Qualities ol Sales

Advertising and Publicity s per New Motor Vohicle Act.

Motor Vehicle Rules as per New Motor Vehicle Act
Motor Vehicle Act - main provisions, Salient features of Motor Vehic'e Act, Light Duty Vehidg,
Heavy Duty Vehilo, Stage Carnage, Public Carrier, Private Canier, Invalid Carriage,
Rules

Size of Lettors and Background Coler of Number Plates cf Diffarent types ol Vehicles, Location
of Lights and Masking, M nimum Space Required for Passengur, ¢ ang Way, Fioor to Ceiling,
Front and Overhang, Safity Aspect In Terms of Conddion of Tyre, Brakes, Steering, Exhaust,
Tratfic Signs Found Instaled on the Road, Sgnaing by Driver an | what it Communicater: to
other Road Users, Pres:ribed Forms for - Driving Licenso. Regisiration, Permit, Fitnss
Centficate, Offences and Penalties of Drwving Vehicle W2hout - Driving Licensa, Registration,
Permit, Fitness Certilicate Euro’ Bharat Pollution Control Norms.

GARAGE PRACTICE AND MANAGEMEN|*
Time: 3 hrs PRACTICAL Marks: 50

*  Servicing of the fuel filter,
*  Servicing of fuel injction pump,
*  Servicing of fuel inj ctor.
*  Toexercise air bleeding from fuel supply system.
*  Study and sketch thc mechanical governor mechanism of 4 mu i cyhnder fuel injection
pump.
*  Checking & adjustir g of ignition timing,
*  Dismantle a single cvlinder thesel engine, clean components, ivspect report on the
. condition of parts, suggest remedial measuses. Tepair, reassemt ¢ and test,

Dismantle a multi cylinder diesel engine of u four whecler, clean components,
report on the condition of parts, suggest remedial measures, rej

inspect

12ir, reassemble and test.
*  Checking of cylinder bore,

*  Fitting of bearings, bushes unddshells,
*  EngincTuning.
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Obtain all the prescribed forms by Directorate of Transport and fill up detailsfor
(a) Driving license.

(b) Fitness cenificate,

(c) Permitetc,

Study and draw neat sketches of different road signals and signs,
Inflate tyres with specified pressure and tighten all wheelnuts.
Preparc a costing and estimate statement for arepair,

Visit to a nearby auto mobile service station,

To carry out road test and check exhaust for emission of carbon monoxide.
*  Road Testing Procedure.

Check wheel balancing and Wheel Alignment, toe-in, toc-out, cambet angle adjustment,
king Ping inclination,

TRADE : AUTOBILE ENGINEERING

12VOCATIONAL
PAPER-II AUTOMOBILE SUSPENSION AND CONTROL
THEORY
Time:2 hry Theory : 30Marks
InA : 10Marks
Practical :50 Marks
Total 190Marks !
Frames

Function of Frames, Types of Frames for two, three and four Wheelers,

Forces Acting on the
Frames, Frames Alignment.

Bodywork
Types of Body and theit Repair Procedures, Body Denting, Painting ang Potishing, Body
Accessories and Fitlings, Trouble Shooting of Frame and itg Maintenance.,

Suspension System |
Function of Suspension System, Desirable Characteristics of Suspoension System, Types of |
Springs & Shock Absorbers and their Details, Suspension and the

ir types, Independent
Suspension System used on Front Wneels, Trouble Shooting of Suspension System and its
Adjustments.
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Front Axle and Steeriny
Constructional Features cf Front Axle, Fronl Assembly, Steering W el and Column, Steeting
Geomelry, Camber, Castor, King Pin Inclination, Too - in, Toa out on Corners, TroLble
Shooting ol Steering and | ront Axle Units,
Brake System
Functions ol Brakes, Laycut of Brake System, Stopping. Sicpping | istance, Typus of i’3rakus -
Mochanical, Hydrautic, Disc Brake & Parking Brake, Constructiona Dotaits of Mochamcaf nnd
Hydraukc Brake System, Iirake Drum, Brake Shoe and Lining Mate @, Simple Mastar Cylinder
and Wheel Cylinder, Troutie Shooting of Brakes and Adjustmen:s, E eeding of Brakes.
Wheels and Tyres

Types of Wheel Discs and Rims and their Censtructional Featun s, Tyre Pressure, Spohed
Wheels, Casted Wheels, typas ol Tyres and their Constructicnal Featuree, Tubeless Tyres,

Tyre Specifications, Tyre 3otation, Causes of Tyre Woar, Tyre Ret rating, Trouble Shootiry) of
Tyres and Maintenance.

Electrical System
Lignting Circuits, wiring harness, Layout and its Function, Lamps, Functions of Head Lig*t &

Tail Light, Color Coding cf Cables, Connectors, Switches, Wind St reen Wiper, Horn, Gawjes
{tuel level and temperature).

AUTOMOBILE SUSPENSION AND CONTRL
Time: 3 hrs PRACTICAL Marks :50

Dismantle the front wheel, handle bar assembly of a two whe ler, clean inspect report on

the condition of con ponents. repair, reassemble. adjust and lut icate.

Dismantle the components of rigid front axle beam of a four v heeler, clean mspect repon
on the condition. repair, reassemble and lubricale the parts.

Dismount the leaf spring suspension of rear axle, dismantle,

tlean inspect report on the
condition, repair, refit and lubrnicate.

Dismount the telescopic shock absorber of front wheel of tvo wheeler,

clean, inspect
report on the condition and repair and refit,

Dismount the wheel assembly from a two wheeler, dismantle, :lean, inspect report on the
condition of wheel, ims, tyre and tube, rectify defects of tube, efit and remount.
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®*  Dismount the wheel assembly from g fdur Wheeler, dismantle, clean, Inspect
report on the condition of Wheel, rimsg, tyre, tube, rectify defects of tube, refit
and remoun.

*  Dismantle the dige ¥pe brakes, clea, inspect and assemble and remount,

®*  Toexercise bleeding of brakes,

®  Trouble shooting of lighting system,

* Toexercise headlight, beam alignment &focusing,

®  Driving practice and road testing,

*  Changing of tie end rod.

L

Check break oil and refilling,
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