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FOREWORD 

This training standard specifies the practical training that shall be given to apprentice in one of the occupations categorized for apprenticeship training in accordance with provisions of the National Apprenticeship Act, No. 49 of 1971.

The National Apprenticeship Board was established by the Act to formulate, implement, and supervise a scheme of training to cover each category of apprentices.  In addition, employers are required, under section 47 of the Act, to make suitable arrangements in their establishments for the practical training of all apprentices under their charge in accordance with training programmes prescribed by the Board. In order to facilitate efficient and effective discharge of these responsibilities by the Board and employers, the Board established a Committee to formulate this comprehensive scheme and standard of training. 

The Committee was made up to representatives of public and private sector employers, trade unions, Government Departments and the Board, who posses high levels of competency in the work processes of the occupation or in vocational training. Deliberations of the Committee were assisted by analysis of the work processes in representative establishments which were performed co-operatively by technical personnel of the establishment and of the Board.  The training standard therefore, reflects the skill and knowledge that representative employers required skilled personnel in the occupation to possess. 

The training standard has been amended by the National Consultant in Civil Engineering under the aegis of the UNDP / ILO Apprenticeship Training Project. 

This standard will be kept under continuous review and will be further amended as technological development produces significant changes in skill and knowledge requirements of the occupation.  Nevertheless any suggestions for improvement will be welcomed.

Sincere appreciation is extended to employers and their personnel for generous contributions of technical advice and assistance and to members of the Committee for the diligent exercise of care and effort in the formulation of this training standard. 
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TRAINING STANDARD FOR

SPECIAL APPRENTICES IN MECHANICAL ENGINEERING

1. OBJECTIVE OF THE TRAINING PROGRAMME:

Special Apprentices in Mechanical Engineering are defined as persons undergoing special scheme of apprenticeship training in establishments engaged in the manufacture, installation, repair, and maintenance of mechanical plants. Machinery, equipments, and other industrial products with the objective of qualifying for employment in appropriate grades of supervisory or management positions in such establishments. The objective of this training programme is therefore to provide organized, systematic and broad based practical training and experience in the work processes involved in the manufacture, installation, assembly, repair and maintenance of the aforesaid items together with appropriate theoretical and technical instruction at the Technician Training Institute.

(1) 
The apprentice is expected to cultivate his powers of observation and make use of the facilities provided to acquire the level of skill and knowledge in each aspect of training as specified under the minimum level of performance stated against each item of the training standards.

(2) 
During the training the apprentice should actually and activity engages himself in the work, rather than be content with merely watching other people work.

(3) It may not always be possible for every apprentice to be provided with facilities to cover all aspects of training as envisaged in the training standards.  However, opportunities will normally be provided to cover a substantial part of the training standards and apprentices   should make every effort to make the best use of the opportunity provided and benefit to the maxi mum from the training standards.

2. OCCUPATION DEFINTITION:

The special apprentices in the category on their completion of training are expected to be able to perform the following functions.

(1) 
Interpretation of specifications, drawings, job orders and determination of sequence in a work programme.

(2) Preparation of estimates with bills of quantities cost of materials and labour requirements for manufacture and/or installation where applicable and ordering of the materials required for such manufacture and/or installation.

(3) 
Preparation of work schedules assignment of duties to workers and supervision and control of workers.

(4) 
Recommendations to improve production methods, equipment performance and cost control, 

(5) 
Resolution of common worker problems.

(6)
Co- ordination of work with other units within the establishments.

(7) Inspection and testing of completed work to ensure conformity with specifications and safety standards.

(8) 
Promotion of safety and accident prevention methods.

3. SPECIAL PERSONAL QUALITIES, ABILITIES AND INTERESTS REQUIRED FOR THE OCCUPATION:

The special personal qualities, abilities and interests required for success in the occupation, in addition to the general qualifications for entry into apprenticeship and general aptitude for Mechanical Engineering are as follows.

(1) 
Interests
Applied mechanics, mathematics science and graphics; work with hands, tools and machines; human contact and inter relationship; Mechanical Engineering Projects.

   (2) 
Temperament
Patience, perseverance, flexibility and determination; adjustment to frequently changing variety of duties; to work under high stress working alone or with others; to work precisely within set limits of accuracy; gaining and retaining the confidence of people.

   (3) 
Cognitive Abilities 

Form, depth and spatial Perception; colour discrimination; memory for details; correct reception interpretation and transmission of oral, written and graphic communications; to plan work sequence; paying attention to detail and accuracy of workmanship; learning and applying Mechanical Engineering theory and practices

   (4) 
Psychomotor Abilities
Eye – Hand – Foot – co – ordination, hand and finger dexterity and touch discrimination

   (5) 
Physical Stamina and Dexterity
Lifting up to 25kg, and carrying up to 15kg; ability to stoop, crouch, kneel, reach, push and pull; tolerance of working conditions that may include-

Work inside and out side 

Poor visibility and cramped quarters;

Grease, dirt, noise, vibration, fumes, heat; 

Hazards of cuts, bruises, burns, strains, (under emergencies.)

4.   RESPONSIBILITIES OF EMPLOYERS AND APPRENTICES.

The responsibilities of employers and apprentices, in addition to these that may be prescribed in the National Apprenticeship Act, gazetted Regulations and Contract of Apprenticeship are as follows:-

Employers

(1) 
Provision of suitable workshop facilities, tools, and equipment supplies and materials, instruction by competent personnel and work experience for apprentices to acquire the skill knowledge and attitudes required for successful employment.

(2) 
Timely rotation of apprentices though the modular units and tasks specified in the training standard.

(3) 
Supervision and evaluation of the progress in practical training and work of every apprentices, maintenance of prescribed apprentices training and progress records and submission of such records for inspection by authorized personnel of the National Apprenticeship Board.

(4)  
Release of apprentices during normal working hours for related theoretical instruction and such other activities as may be authorized by the National Apprenticeship Board.
Apprentices

(1)
Compliances with employer’s rules. Regulation s and orders related to procedures, hours and condition or work safety discipline, personal conduct and all other matters not contravened by provisions of the National Apprenticeship Act and Regulations.

 (2) 
Diligent and satisfactory attention to and performance of work assigned by employers with due regard for the employer‘s facilities and equipment, tools and machinery supplies and materials products, time and costs, work practices and customer relations.

(3) Satisfactory attendance and progress in practical training, related theoretical instruction and other prescribed activities, maintenance of prescribed training diaries and other records; and submission of such records for inspection and verification by authorized personnel of employers and the National Apprenticeship Board

(4) Attendance at appointed time and place for periodic attainment tests and final examinations as approved or prescribed by the National Apprenticeship Board.

5.    DURATION AND SCHEDULE OF TRAINING / INSTRUCTONS.

The duration of Special Apprenticeship Training in the field of Mechanical Engineering shall be 04 Years, comprising

(1) 
03 years of practical training made up of one year after Basic Instructions and two years of one year each after General and Specified Instructions at the T.T. I

(2)
The duration of instruction shall be 6 months for Basic and 3 months each for General and Specialized.

(3)    Each year shall consist of 44 weeks or minimum of 220 working days. Each working day being of 08 hours duration.

(4)   Credit for previous training and/ or experience and/or related instructions may be granted at the discretion of the Director of Apprenticeship.

6. PROBATIONARY PERIOD:

The first six months of the first year of apprenticeship shall be considered as the probationary     period.

7.
   QUALIFICATIONS FOR ENTRY:

The qualifications for entry into Special Apprenticeship instructions and training in the field of   Mechanical Engineering are as follows:-

(1) Age:
No less than 18 or more than 25 years of age. However, the upper age limit will not apply in the case of 5.4 above.

(2) Educational Qualifications:
A pass at GCE (O/L) Examination in 6 subject sin one sitting including language or literature (Medium of Instruction) and a minimum of three credit passes, two of which should be in  physics and Pure Mathematics. Applied Mathematics, and Geometrical and Mechanical Drawing.

OR

A pass at NGGE Examination in one sitting including Language (Medium of Instruction) and a minimum of three “B” Grade passes, two of which should be in Science and Mathematics. Preference will be given to those with at least “C” Grade pass in Pre-Vocational I and Pre Vocational II.

OR 

A pass at GCE (O/L) Examination – Interim, in 6 subjects in one sitting including language (Medium of Instruction) and a minimum of three credit passes two of which should be in Science and Mathematics. Preference will be given to those with at least a credit pass in Pre-Vocational Studies.

OR

A pass at GCE (O/L) Examination – new syllabus, in  6 subjects in one sitting including (language Medium of Instruction) and a minimum of three credit passes two of which should be in Science and Mathematics. Preference will be given to those with at least a credit pass in Technical Studies.

 PHYSICAL FITNESS:
Satisfaction of the minimum of standards of physical fitness prescribed in Regulation No. 9 of the National Apprenticeship Regulation No. 1 of 1973.

8.
CONTRACT OF APPRENTICESHIP :

A contract of apprenticeship will have to be signed by or on behalf of the apprentice and the employer. This has to be registered with the Director of Apprenticeship.

9.  
MONITORING AND ASSESSMENTS :
Apprentices will be inspected and monitored during the period of industrial training by personnel authorized by the Director of Apprenticeship. 

Every apprentice shall appear for periodic and final attainment tests both in Practical and Theory. These tests will be as prescribed by the National Apprenticeship Board, and conducted by duly constituted boards and panels, appointed by the Director of Apprenticeship. 

10.
 
CERTIFICATE OF PROFICIENCY :

The National Apprenticeship Board will award its Certificate of Proficiency in the  field of Civil Engineering to apprentices who –

Attend a minimum period of 04 years of industrial training and instructions, establish satisfactory records of conduct, attendance and performance in all phases of instruction and industrial training and practice. 

Obtain pass marks in all tests and examinations approved or prescribed by the National Apprenticeship Board.

Satisfactory completion of instructions and inplant training, and obtaining the Certificate of Proficiency, may entitle the Apprentice to enroll himself as a student Member of the Institution of Engineers, Sri Lanka in terms of the rules and regulations of the Institution then in force.

11.  LEVELS OF PERFORMANCE : 


Level 01
Basic knowledge and understanding 


Level 02   Good knowledge and understanding and performance ability at basic level, 




where applicable

     Level 03
Thorough knowledge and understanding and  good performance ability, 

where applicable.

13.   ABBREVATIONS:

MES

-
Module of Employable Skills.

MU 

-
Module Unit

LP 

-
Level of Performance

WKS

-
Duration in Weeks.

AUTOMOBILE  ENGINEERING 

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING

MES
MU



TITLE


DURATION

PAGE


IN WEEKS


MA01

BENCH FITTING





12
MA01
 01
Orientation to fitting workshop





41

 02
Layout and mark work pieces
 





41

 03
Cut, chip, file and scrape to specified shapes and dimensions 

41

 04
Drill holes and tap







41

 05
Assemble components 






41
MA02

MACHINING (1)





10
MA02
 01
Orientation to machine shop






42

 02
Operate and maintain drilling machines




42

 03
Operate and maintain lathe machines 




43

 04
Operate and maintain shaping machines 




43
MA03

WELDING AND FABRICATION 



14
MA03
01
Orientation to the welding shop





44

02
Prepare workpieces for welding 





44

03
Acquire skills in Gas welding and cutting




44 


04
Acquire skills in Arc welding






44
MA04

BLACKSMITH SHOP




04




MA04
01
Orientation to Blacksmith shop





46


02
 Prepare for Blacksmith work






46
            03
Forge metal








46
MA05 

FOUNDRY 






04
MA05 01
Orientation to foundry shop






47


02
Pattern making








47


03
Hand Moulding 







47


04
Melt and cast








47

MA 06

COPPER AND TIN SMITHY 



04


01
Sheet metal work







48


02
Soldering and Brazing
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AUTOMOBILE  ENGINEERING 

INDEX OF TRAINING MODULES

PHASE I – BASIC TRAINING
	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA01

MA 01
MA 01
MA 01
MA 01
	01

02

03
04
	01

02

01

02

03

01

02

03

04

05

06

01
02
03
	BENCH FITTING

Orientation to Fitting Workshop 

Identify fitting shop organization, physical layout, stores facilities and procedures.

Identify workshop hazards, safety precautions and 

Firstaid facilities and practices.

Layout and Mark Workpieces 

Identify common measuring and marking out tools.

Read and interpret workshop drawings. 

Prepare surfaces and layout and mark workpieces to specifications. 

Cut, Chip, File and Scrape to Specified Shapes and 

dimensions 

Identify common engineering hand tools such as vices hammers files, chisels, saws, trysquares, calipers, straight edges and rulers etc.
Cut stock to specified size with hacksaw or shears. 

Chip workpieces to specified shapes and dimensions.

File flat, parallel, square round or inclined surfaces and profiles. 

Scrape flat surfaces.

Check and measure workpieces using; micrometers; depth, height and dial gauges, T square; protractors, straight edges and surface plates. 

Drill holes and tap 

Select correct drill sizes required 

Operate portable or bench drills and drill holes 

Cut thread using stock and dies and wrench and taps 


	12
	03
03

03

03

03

03

03

03

03

03

03

03
03
03
03


	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 01

MA 02
MA 02
MA 02
      
	05
01
02

	01
02

03

01
02
03
01

02

03

04
05
06
07
08
	Assemble components 
Scrape and polish surfaces as required, fit bushes, sleeves, bearings shafts, Ream holes to suit shafts and  pins. 
Practise removing and installing shafts, bushes, sleeves, bearings using pullers and presses. 

Fasten components together with bolts, nuts, screws, studs or rivets. 
MACHINING (1)
Orientation to machine shop 

Identify machine shop administrative organizations, physical layout stores facilities, and procedures. 

Familiarize with types and functions, of various machine tools.

Identify potential hazards and special safety precautions and safe practices adopted in the machine shop. 

Operate and maintain drilling machines. 

Acquaint with the construction features of the drilling machines and identify their major components. 

Acquaint with different types of drilling machines and 

reasons for selecting for their particular jobs. 
Acquaint with the different methods of positioning the workpiece for drilling. 
Familiarize with different types and sized of drills available and reasons for selection for particular jobs. 

Familiarize with different methods of fixing the drill in the machine. 

Acquire skills in drilling on different types of workpieces. . 

Acquire skills in boring, counter sinking and tapping.. 

Familiarize with routine maintenance and servicing requirements of the drilling machines. 
	10
	03

03

03

03

03

03

03

03

03

03

03
03
02
03


	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 02

MA 02

	03
04

	01

02

03

04
05
06
07
08
09
10
01
02

03
04

05

06

07

08
	Operate and maintain lathe machines 

Acquaint with the construction features of the lathe machines and identify their major components. 

Familiarize with different type of lathe machines eg. Centre lathes, capston lathes, turret lathes automatic and semi automatic and special purpose lathes and the reasons for selecting a particular lathe for a given job. 

Familiarize with the methods of fixing the workpiece on the machine / with the use of 3 jaw chuck, 4 jaw chuck, face plate or collect chucks etc. and methods of centering the workpiece.
Familiarize with different types of lathe  tools and tool holders available and carry out correct setting of tools. 

Familiarize with correct methods of tool sharpening with particular attention to cutting, rake, and relief angles for different materials and duties. 

Carry out straight turning, step turning and facing of workpieces to correct sizes with rough and fine cuts. 

Familiarize with appropriate cutting speeds, feeds, and depth of cuts. 

Carry out boring, using boring tools. 

Carry out different methods of taper turning.  
Carry out interval and external thread cutters.
Operate and maintain shaping machines. 

Acquaint with the construction features of the shaping machines and identify their major components. 

Acquaint with the different methods of positioning the workpiece for different types of machining. 

Acquaint with different types and sizes of tools and holders for the shaping machine. 

Acquaint with the adjustment of position stroke, speed of ram and feed of tables. 

Shape flat, parallel and square surfaces. 

Slot splines and key ways. 

Shape inclined,  grooved and curved surfaces. 

Carry out routine maintenance and servicing requirements of shaping machines. 


	
	03
03
03

03

03

03

03

02

02

02
03

03

03

03

03

03

03

03


	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 03
MA 03

MG 03
MA 03 

	01
02
03

	01
02

03

01
02
03
04
01
02
03
04
05

	WELDING AND FABRICATION 
Orientation to the welding shop 

Identify workshop organization, arrangement, tools and equipment storage, facilities and procedure. 

Identify workshop and welding hazards.

Identify common metals used such as mild steel, cast steel, cast iron, copper, brass and aluminium by workshop tests such as visual, sparks, chips and acoustics. 

Prepare workpieces for welding.

Prepare metal workpieces for welding using degreasing solutions, wire, brushes, files, and grinders. 

Read and interpret workshop drawings. 

Layout and marks metal for wedling as required. 

Position secure work piece in place by using jigs and fixtures as required. 

Acquire skills in gas welding and cutting. 

Identify oxygen and acetylene cylinders by colour coding and by type of regulator fittings.

Assemble regulators, hoses, and welding and cutting torches and check for leaks. Select correct type and size of blow pipe; adjust gas pressure, ignite blow pipe and adjust flame.

Familiarize with different types of fluxes and welding rods. 

Make fusion welds on 1 1/6” or thicker metal in flat position with and without filler rods. 

Weld butt, fillet, lap, inside and outside corner and edge joints in down hand vertical, horizontal and overhead positions.  
	14

	02

02

03

03

03

03

03

03

02

02

02

02

02
02



	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 03
MA 03

	03
04

	06
07
08
09
10
11
01
02
03
04
05
06
07
08
09

	Weld butt, tee and mitre joints in pipe round bar and angle sections in all positions. 

Fusion weld cast iron 
Bronze weld cast iron and mild steel. 
Weld nonferrous metal such as aluminium, copper, brass and bronze. 
Build up metal on worn surface of ferrous and nonferrous metals, by power spray processes to reclaim wornout surfaces. 

Use oxyacetylence torch to cut plates, pipes, round bars and rivets. 

Acquire skills in arc welding. 

Set up arc welding equipment, adjust current in accordance with the job requirements and select and install appropriate electrodes. 

Weld butt, lap, fillet, corner and edge joints in down hand position with and without weaving.
Weld butt, tee and mitre joints in round bars and pipes in all positins with and 

Weld all types of joints in horizontal, vertical and overhead positions. 

Weld stainless steel, copper, nickel, aluminium a loys and spring steels. 

Build up worn surfaces in ferrous and non-ferrous metals including hard surfaces. 
Remove slag from weld using hand tools such as chipping hammer and wire brush. 

Finish weld according to specifications using grinders, and polishers. 

Test welds by visual inspections for width and height of head unfilled craters, undercuts, porosity and visible cracks. 

	
	03

03
03
03

03

03
03

03

03
03

03

03

02
03




	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 04

MA 04
MA 04

MA 04

	01

02
03


	01
02
03
01
02
03
04
01

02

03

04

05

06

07

08

09
10

	BLACKSMITH SHOP 

Orientation to Blacksmith shop 

Identify blacksmith shop administrative organization, physical layout tools and equipment, storage facilities and procedure.  

Identify workshop hazards, special safety precautions and first aid facilities. 
Identify types and functions of blacksmith tools and equipment such as power hammers, anvils, tongs, dies, hammers and punches. 

Prepare for blacksmith work 

 Prepare blacksmith tools such as tongs, hammers chisels, punches, swage blocks and anvils for use. 

Prepare forge and make fire. 

Prepare furnace and ignite fuel. 

Set up power hammers. 

Forge metal 

Read and understand workshop drawings. 

Identify qualities of steels. 

Select appropriate temperature for the forging operation. . 

Bend, twist, draw down, spread, upset shoulder, punch and drift metal in accordance with specifications. 
Manufacture forging tools such as hammers, chisels, punches, tongs, flatters, fullers and groovers.
Manufacture nuts and bolts. 
Operate power hammers. 
Fire  weld metals.

Harden temper anneal and normalize carbon steels.

Harden and temper cutting tools. 
	04

	03

03

03

03

03
02

03

03

03

03

03

02

02

02

03




	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 05

MA 05
MA 05
MA 05

MA 05


	01

02
03
04

	01
02

01

02
01
02
03

01

02

03

04

05


	FOUNDRY 
Orientation to foundry shop  

Identify workshop administrative organization, physical layout, stores, facilities and procedures. 

Identify workshop hazards, safety devices, and facilities and practices. 

Pattern making

Identify the types of patterns and the methods of their usage. 

Make simple patterns out of timber.  

Hand Moulding

Prepare moulding sand. 

Select correct form of moulding. 

Prepare hand moulds. 

Melt and cast 

Identify and select the suitable furnace for melting eg. Cupola, crucible furnace, electric arc furnace, and induction furnace. . 

Familiarize with the procedure of charging the cupola/ furnace, and heating to produce the metal at correct condition for pouring. 
Identify fluxes and other additives used. 
Familiarize with methods of judging the temperature of the molten metal. 
Familiarize with the procedure of transferring molten metal from furnace to ladle and pouring into the moulds. 
 
	04

	03

03

03

03

03
03
03

03

03

03

03

03




	MES
	MU
	Item No.
	PRACTICE
	WKS
	LP

	MA 06

MA 06
MA 06


	01
02

	01
02
03
04
05
06
07

08

01

02

03

04


	COPPER AND TIN SMITHY 

Sheet metal work 

Familiarize with different types of sheet metal (black iron galvanized iron, tin plates etc.) gauges and thicknesses of sheets and standard sizes of availability. 

Familiarize with different types of wire and wire gauges. 

Familiarize with tools used in sheet metal work. 

Mark and cut sheet metal using snips, shears and guillotines. 
Bend sheet metal using stakes and bar, folders, bending machine, Identify different types of bends. 

Form cylindrical parts by hand rolling, machine rolling. 

Familiarize with making different types of seams eg. Butt, lap, folded and grooved seams. 

Familiarize with different types of joints eg. Folded, riveted, welded. 

Soldering and brazing .

Identify joints which could be soft soldered. Familiarize with form and composition of soft solder and fluxes used. 

Familiarize with techniques of soft soldering components. 

Familiarize with bronze welding. 

Familiarize with brazing. 

. 


	04

	03

03

03

03

03

03

03

03

03

03

03

03




AUTOMOBILE ENGINEERING
INDEX OF TRAINING MODULES

PHASE II – GENERAL TRAINING

MES
MU



Title 



Duration in 

Page 











 Weeks 

MA 07

LUBRICATION AND MAINTENANCE SERVICE 

4

MA 07
01
Orientation to the Lubrication Bay.





51


02
Maintain Lubrication bay tools, equipment and records.


51


03
Perform vehicle lubrication and maintenance services.


51

MA 08

TYRE AND WHEEL SERVICE AND REPAIR 


4
MA 08
01
Orientation to the tyre repair section.





52

02 Maintain tyre repair section, tools and equipment. 



52


03
Repair tyres and wheels 






53

MA 09
ENGINES







20
MA 09
01.
Orientation to the engine repair sections.




53

02 Maintain engine section tools, equipment and materials 


53

03 Disassemble engines 







54

04 Recondition Cylinder Blocks






54

05 Recondition Crankshaft and Camshafts 




54

06 Recondition piston and connecting rod assemblies 



54

07 Grind valves 








56

08 Recondition cylinder heads






56
09 Recondition lubrication system components 




57

010 Recondition cooling system components 




57

011 Recondition Manifolds 






57

012 Service and repair fuel storage and supply system 



57

013 Service and repair fuel system 





57

MA 10
DIESEL FUEL SYSTEMS 





12
MA 10
01.
Orientation to the diesel fuel system repair section



58


02
Maintain section tools, equipment and supplies 



58


03
Service and repair diesel fuel systems 




58

AUTOMOBILE  ENGINEERING
DETAIL TRAINING CONTENT

PHASE II – GENERAL TRAINING
	MES
	 MU
	Item

No.


	PRACTICE
	 WKS
	LP

	MA 07
MA 07
MA 07

MA 07

	01

02

03


	01

01

02

03

04

05

01

02

03

04

05

06
	LUBRICATION AND MAINTENANCE SERVICE 

Orientation to the lubricant bay. 

Identify lubrication bay organization, arrangement, storage facilities and procedures.
Maintain lubrication bay tools, equipment and records 

Identify types, locations and uses of tools and equipment used in the lubrication bay.

Identify locations and uses of the different types of oils, greases and fluids and their dispensers.

Maintain adequate supplies in dispensers.

Clean, repair and maintain lubrication bay tools, and equipment.

Maintain lubrication bay records. 

Perform vehicle lubrication and maintenance services 
Read and interpret lubrication charts and maintenance specifications 

Lift and support vehicle using mechanical and hydraulic jack and axle stands; hydraulic, electric and air lift; or position vehicle on ramp or over pit.

Wash under carriage of vehicle.

Lubricate chassis in accordance with lubrication chart.

Change or top up engine, gear box and transmission oil.

Clean or change air, oil and fuel filters.
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	Check and top up automatic transmission oil.

Check and top up hydraulic brake and clutch reservoirs.


Check and top up power steering reservoirs and steering gear boxes.

Inspect battery, leads and c and top up battery.


Top up cooling system and inspect for leaks.


Lubricate engine and body accessories and parts and perform prescribed m services.


Inspect tyres and inflate to specified pressure.


Gross switch wheels.


Wash and clean body.


Maintain customer and vehicle records.


TYRE AND WHEEL SERVICE AND REPAIR


Orientation to the tyre repair section.

Identify tyre repair section organization, arrangement, storage facilities and procedures.


Identify tyre repair section hazards eg., at work benches, in using tools and equipment and from lifting, falling objects, electrical installations, fire, explosives, toxics, corrosives and burns. Familiarize with safety vices, and first-aid facilities and procedures.


Maintain tyre repair section, tools and. equipment.
Identify types, locations and uses of tools equipment, and 

materials used in the tyre repair section.


Clean, repair, and maintain section, tools and equipment

Maintain prescribed records
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	Repair tyres and wheels.
Lift and support vehicle and remove wheels.


Inspect tyres and determine causes of any abnormal wear or faults.


Measure thread depth.


Dismount tyres and tubes and tubless tyres from solid and split rims.


Inspect rims for faults and detail for repair.

Vulcanize tyres, tubes and tubeless tyres.


Check valve stems aud cores and repair or replace as required.

Mount tyres and tubes and tubeless tyres and inflate to specified pressure


ENGINES
Orientation to the engine repair sections.
Identify engine section organization, arrangement, storage facilities and procedures.


Identify engine section hazards eg., at work bench, in using tools and equipment, and from falling objects,. lifting electrical installations, fire, explosives, toxics, corrosives, etc. Familiarize with safety devices, and first aid facilities & practices.

Read and interpret engine and equipment manufacturers’ service manuals, parts catalogues, specification tables, charts, and diagrams.

Maintain engine section tools, equipment and materials.
Identify types, uses and locations of tools, equipment and materials and supplies used in the engine section:


Clean, repair, and maintain engine section, tools and equipment and conserve materials and supplies.


Maintain engine section records.
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	Disassemble engines.

Wash and clean engines.

Remove engine accessories, manifolds, cylinder heads and oil sumps.

Remove cylinder ridges, and then the piston and connecting rod assemblies

Remove valve train.

Remove crankshaft pulleys and/or vibration dampers, timing case covers, flywheels, and flywheel housings.

Remove oil pumps, crankshafts and camshafts

Recondition cylinder blocks.
Clean cylinder blocks and oil and coolant passages.

Inspect cylinder blocks for cracks and detail for repairs as required.

Inspect cylinders for scores and cracks; measure wear, taper, and quality, and detail for reboring as required.

Renew or install cylinder sleeves.

Rebore and hone cylinders.

Check crankshaft, bearing bores for wear; ovailty, taper, and a1ignment and detail for reconditioning as required.

Check wear in camshaft,  bushings and replace as required.

Inspect and recondition cylinder block threads.

Inspect expansion core plugs and replace as required

Recondition crankshaft and camshafts

Clean crankshaft and crankshafts oil passages.

Inspect crankshafts and journals, measure wear, ovality, fillet radii and taper of journals, and detail for regrinding as required,
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	Inspect flywheel and recondition as required.

Clean and inspect timing gears and remove and replace as necessary.

Install crankshafts, bearings, and oil seals and check and adjust bearing clearance and end float

Install, camshafts and timing gears and/or chain and set valves. 

Install timing case covers, gaskets and seals. 

Install flywheels and flywheel housings.

Inspect recondition or replace vibration dampers and install dampers and crankshaft pulleys.


Recondition piston and connecting rod assembles.
Clean, check and disassemble piston and connecting rod assemblies.

Measure piston wear and ovality and ring grooves.


Check connecting rods for straightness and distortion and replace if required.


.


Measure connecting rod, bigend bearing bores for we ovality and taper and replace if required. 

Clean and inspect connecting rod oil passages. 

Clean and inspect gudgeon pins, check fit in pistons and connecting rods and rebush and recondition as required.

Fit gudgeon pins and assemble and align piston and connecting rod assemblies.

Clean piston rings, check side clearances and end gaps and install on pistons.

Install piston and connecting rod assemblies and check and adjust connecting rod bearing clearances.
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	Grind valves

Clean, decarbonizes and inspect valves, seats and ports.


Check valve guide condition and wear and renew/or  reas as required.

Grind and/or lap valves, and valve seats.


Clean, check and recondition or replace valve springs, cotters and retainers.

Install valves, springs, cotters and retainers.


Clean, inspect, recondition or replace and install valve adjusting screws, tappets and push rods.


Clean, inspect recondition or replace and install rocker arms, shafts, bushings and supports.

Reface rocker arms.


Adjust valve clearance.
.

Clean, inspect, recondition and install valve chamber covers and gaskets.

Repair, hydraulic valve lifting mechanisms.


Recondition cylinder heads.

Clean and decarbonizes cylinder heads, inspect for warpage and detail for repairs.


Reface cylinder heads.
.

Repair cylinder head cracks.


Clean, inspect and recondition cylinder head studs, cap screws and nuts. 

Install cylinder heads and gaskets and torque holding nuts.

Clean, inspect, recondition and install rocker arm covers and gaskets.


Recondition lubrication system components.
Clean, inspect, overhaul, test and install oil pumps.
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	Clean, inspect, install and adjust oil pressure release valve.

Inspect, recondition and install oil pipes.

Clean, inspect, and install oil screw and filters.

Clean, inspect, recondition and install oil sumps gaskets and seals.


Clean, inspect, recondition and install crankcase ventilators.

Recondition cooling system components.

Inspect, recondition test and install water pumps.


Check and replace install thermostats.

Inspect, recondition or replace and install coolant pipes, fittings, hoses and clamps.

Recondition manifolds

Clean and inspect manifolds for cranks and warpage and recondition or replace as required.

Decarbonizes manifold passages and inspect and recondition manifold heat control valves, channels and tubes.


Install manifolds kind gaskets.


Service and repair fuel storage and supply systems.

Inspect and repair or replace fuel tanks, tubing hoses, and fittings.


Clan and repair or replace fuel filters.


Service and repair petrol fuel systems
Diagnose petrol fuel system faults.


Check fuel pump vacuum, pressure and capacity.


Remove, overhaul, check, and install single and multiple fuel pumps
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	Remove, overhaul and adjust single bore and multiple bore downdraught, side draught  and up draught carburetors.

Remove, overhaul, install and adjust automatic vacuum and electric chokes.

Inspect, repair and adjust mechanical linkages.

Install carburettors and adjust speeds and air/fuel mixtures.

Service Petrol injection systems.

DIESEL FUEL SYSTEMS

Orientation to the diesel fuel system repair section
Identify section organization, arrangement, storage, facilities and procedures.

Identify section hazards eg., at work benches, in using tools and equipment and from falling objects,. lifting, electrical installations, fire, explosives, toxics, corrosives, etc. Familiarize with safety devices and first aid facilities and practices.

Read interpret fuel system, components and equipment manufacturers’ service manuals, parts catalogues and specification tables, charts and diagrams.

Maintain section tools, equipment and supplies.
Identify types, uses and locations of tools, equipment and supplies used in the section.

Clean repair and maintain section, tools and equipment and conserve supplies.


Maintain section records.

Service and repair diesel fuel systems.
Diagnose diesel fuel system faults.

Remove, disassemble, overhaul and assemble fuel feed pump.
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	Test and calibrate diesel injector pumps.

Install and time, fuel and injector pumps.

Remove, disassemble, overhaul and assemble fuel injectors.

Test, and install fuel injectors.

Inspect, and recondition fuel pipes and fittings.

Inspect, recondition and adjust mechanical linkages.

Inspect, clean and recondition and adjust air intake valves and components.

Adjust engine speeds. 
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MA 11

MOTOR VEHICLE CHASSIS GROUP



08
MA 11

01
Orientation to the motor vehicle Repair shop




62
02 
Maintain motor vehicle repair shop, tools and Equipment


62
03
Service brake drums.







62
04
Reline or ream brake shoes






63
05
Repair disc brakes.







63
06
Overhaul Hydraulic system.






63
07
Service power brakes systems.





63
08
Test and adjust brakes.






63
09
Inspect, service and repair steering systems.




64
10
Inspect, service and Adjust suspension systems



64
11
Service and repair clutch assemblies.





64
12
Service and repair Transmissions.





65
13
Service and repair drive lines.






65
14
Service and repair front and rear drive axle assemblies.


66
15
Running repairs to engines.






66
16
Running repairs to chassis Group.
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AUTOMOBILE ENGINEERING

INDEX OF TRAINING MODULES

PHASE III –  SPECIALIZED  TRAINING
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MU



Title 
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Page 











 Weeks 

MA 12

AUTOMOBILE ELECTRICAL SYSTEM


04
MA 12 
01
Orientation to the electrical section.





67
02
Maintain, electrical section tools, equipment and supplies.


67

03
Service and repair starting systems.





62

04
Service and repair ignition systems.





68

05
Service and repair charging systems.





68

06
Service and repair lighting systems.





69

07
Service and repair electrical accessories and gauges.



69

MA 13

MOTOR VEHICLE BODIES




04
MA 13

01
Orientation to the motor vehicle body repair shop.



69

02
Maintain body tools, equipment and supplies.



70

03
Service and. Repair chassis. 






70

04
Service and repair bodies.






70

05
Paint Motor vehicle bodies.
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MA 14

VEHICLE TESTING





02



MA 14

01
Workshop tests. 







71

02
 Road tests.








71

MA 15 
AIR CONDITIONING





02
MA 15 .
01
Orientation to air conditioning





71

02
Installation, repair and maintenance of vehicle air conditioning systems
72


MA 16

SUPERVISORY FUNCTJONS




02
MA 16

01
Administrative functions 






72

02
Work management function 






73
03
Labour Management 
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	MOTOR VEHICLE CHASSIS GROUP

Orientation to the motor vehicle repair shop.
Familiarize with motor vehicle repair shop organization, arrangement, storage facilities, and procedures.


Identify motor vehicle repair shop, hazards (e.g. work benches, in using tools and  equipment and from falling objects lifting, electrical installations) Familiarize with safety devices and first aid facilities and procedures.


Read and interpret manufacturers’ service manual parts catalogues and specification tables, charts, diagrams, etc. 

Maintain motor vehicle repair shop, tools and equipment.
Identify types, locations and use of tools, equipment, and materials used in the motor vehicle repair shop.


Issue tools and maintain records.


Carry out periodic inspection and maintenance services on shop equipment and facilities.


Clean and repair shop tools and equipment . 

Maintain records.

Service brake drums.
Remove bearing supported, keyed, and splined front wheel drive drums.


Inspect drums and detail for repairs.

Clean, inspect, repack and install wheel bearings.
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	Inspect, repair or replace and install grease seals. 

Install brake drums and adjust wheel bearings.

Reline or ream brake shoes.
Remove brake shoes and clean, inspect and reline

Clean, inspect and service shoe return springs and mechanism.

Clean, inspect and service backing pads and supports.

Install and adjust brake shoes.

Repair disc brakes.
Remove and resurface or replace discs.

Service or replace disc brake pads.

.

Overhaul caliper disc brakes.

Overhaul Hydraulic system.
Remove and disassemble hydraulic master an wheel cylinders and clean and inspect.

Hone or Burnish cylinders and assemble and install them.

Inspect and repair or renew brake hoses and tubing 

Flush hydraulic  systems.

Service, power brake systems.
Test, remove, repair and install vacuum power brakes cylinders.

Test and repair air brake systems.

Test and adjust brakes.
Diagnose brake system faults.

Bleed brake systems and make minor and major brake adjustments.
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	Adjust brake free play.

Inspect, repair and adjust mechanical brakes.

Inspect, repair and adjust parking brakes.

Inspect, Service and repair steering systems.
Diagnose steering system faults.

Remove, overhaul, adjust and install steering gearboxes.

Overhaul power steering gears and components.

Repair or replace and adjust the rods/or tie rod ends.

Remove and replace drag links.

Remove and install steering wheels.

Remove, repair and install steering columns and column shift lever and tubes.

Inspect, service and adjust suspension systems.
Diagnose suspension system faults.

Remove, inspect, detail for repair, and install shock absorbers.

Overhaul leaf springs.


Remove and install coil springs.

Rebush front axles, upper and lower control arms and shafts and steering knuckles.

Remove,  rebush, install and adjust stabilizer and torsion bars.

Service and repair clutch assemblies.

Diagnose clutch assembly faults.

Remove, inspect, detail for repair and install clutch 
assemblies.

Overhaul clutch cover assemblies and adjust cylinders.
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	Reline clutch discs.

Renew pilot bearings and clutch release bearings.


Remove, overhaul and install hydraulic clutch cylinders.

Repair clutch linkage and adjust clutch pedal free play


Service and repair fluid clutches.

Service and repair transmissions.
Diagnose transmission faults.


Remove; inspect, detail for repairs and install transmissions,

Overhaul three, four and five speed standard transmissions.


Overhaul overdrive assemblies.

Check, repair and adjust automatic shift mechanisms.


Overhaul automatic transmissions.

Repair and. adjust transmission shift linkages.


Service and repair drive lines.
Diagnose drive line faults.


Inspect, remove, overhaul and install universal joints and constant velocity joints

.


Inspect, remove, repair and install sliding joints.


Inspect, remove, repair and install flexible joints.

Renew propeller shaft bearings and repair bearing supports.

Check propeller s alignment and realign as required
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	Service and repair front and rear drive axle assemblies.
Diagnose drive axle assembly faults.


Remove, cheek, detail for repair and install differentials.

Overhaul differential c assemblies and adjust crown wheels and pre bearings


Renew broken axle shafts.


Straighten bent axle hafts.


Remove, clean and inspect and install axle bearings and seals.

Running repairs to engines
Diagnose engine faults.

Remove engines, detail for repair, install and adjust.


Inspect engine mounts and repair or replace as required.


Remove engine accessories, detail for repair, install and adjust.

Tune up engines in vehicles

.


Inspect and repair or replace ignition, fuel lubrication cooling and exhaust systems and components.


Perform general engine inspection and repairs services.

Running repairs to chassis group.
Diagnose motor vehicle faults.

Remove bodies, detail for repairs, install and adjust.


Check repair i adjust electrical system and components.

Perform general chassis and body inspection and repair services. 

Mount wheels on vehicle and balance.


Perform road test for brakes, wheel alignment, engine performance and suspension. . 
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	AUTOMOTIVE ELEGTRICAL SYSTEM

Orientation to the electrical section
Identify electrical section organization, arrangement, storage facilities and procedures.

Identify electrical section hazards e.g., at work benches, when using tools and equipment and from falling objects, lifting, electrical installations, lire, explosives, toxics, corrosives, familiarize with safety devices and first aid facilities and practices.

Read and interpret electrical system components and equipment manufacturers’ service manuals, parts catalogues, and specification tables charts and diagrams.


Maintain electrical section tools, Equipment and supplies.

Identify types, uses and locations of tools, equipment and supplies used in the section.


Clean, repair and maintain electrical tools and equipment conserve supplies.


Maintain electrical section records


Service and repair starting system

Diagnose starting system faults.


Test, remove, clean, inspect, charge and install batteries.


Clean, inspect, and recondition battery carriers and hold downs.


Inspect and recondition or replace battery cables and cable terminals.

Remove and install starting motors.

Overhaul and bench-test starting motors.


Turn starting motor commentators and seat brushes


Test and recondition or replace starting motor solenoids, switches, and safety neutral switches
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	Service, and repair ignition systems.
Diagnose ignition system faults.

Inspect primary and secondary ignition wiring and recondition or replace as required.

Remove and install spark plugs

Clean, inspect gap and test sparkplugs.

Test coils and replace as required.

Remove, overhaul bench test and install distributors.

Test condensers and renew or recondition breaker points and condensers as required.

Check vacuum and mechanical advance and set ignition timing.

Clean, inspect, and recondition or replace distributor caps and motors as required.

Check and recondition or replace ignition switches and ballast resistors.

Service and repair charging systems.
Diagnose charging system faults.

Test charging system voltage, current and resistance.

Remove and install generators and alternators.

Rewind and check armature for short circuit.

Insulate and test field coils.

Overhaul and bench test generators and alternators.

Turn communicators and seat brushes.

Recondition or replace circuit breakers and voltage and current regulators.


Test and adjust circuit breakers and voltage and current regulators.

Check charge indicators and circuits and recondition or replace as required. 
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	Service and repair lighting systems. 

Diagnose lighting systems faults.

Check lighting system. wiring and connections and recondition or replace as required.

Check bulbs, fuses and relays and replace as required.

Check and recondition or replace light switches and dimmer switches.

Check and recondition or replace directional signal switches and flasher units.

Remove and replace lamp receptacles and lenses.

Focus and align head lamps.

Service and repair electrical accessories and gauges.
Diagnose faults.

Remove, overhaul, install and adjust electric windshields wipers, power window lift motors and other electric motors.

Check and recondition or replace electrical gauges and instruments.

Check, repair and adjust electric horns.

Check and recondition or replace horn switches and relays.

Remove, overhauls check and install electrical fuel pump.

MOTOR VEHICLE BODIES
Orientation to the motor vehicle body repair shop.
Identify body shop organization, arrangement, storage, facilities. and procedures. 

Identify body shop hazards e.g. at work-benches, in using tools and equipment and from falling objects, lifting, electrical, installations, fire, explosives, toxics, corrosives. Familiarize with safety des ices and first aid facilities and practices.
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	Read and interpret vehicle body and equipment manufacturers’ service manuals, parts catalogues and specifications tables, charts and diagrams.

Maintain body shop tools, equipment and supplies.
Identify types, uses and locations of tools, equipment, and supplies used in the shop.

Clean, repair and maintain shop, tools and equipment and conserve supplies.

Maintain shop records.

Service and repair chassis.
Check chassis alignment and straightness and correct as required.

Straighten and recondition or replace chassis members as required.

Service and repair bodies.
Layout, cut and join sheet metal parts,

Repair or replace damaged fenders, panels, grills and other parts.

Straighten or fill dents.

Renew windshields and door windows and weather stripping.

Recondition or replace window regulators and door handles, locks, striker plates, and hinges.

Adjust doors and windows.

Repair or replace upholstery and linings.

Recondition/replace trunk and engine compartment lids, hinges and locks.

Paint motor vehicle bodies
Remove old paint.

Apply and rub down base coating
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	Mask windows, chrome-trims and other parts not be painted.


Mix paints to obtain specified colours.


Paint bodies with spray guns or brushes.


Paint lines or retouch paint with brush


Polish finished surfaces.


VEHICLE TESTING


Workshop tests
Check and adjust ignition system.


Check and adjust valve timing and tappets.


Check and adjust bettery charging system.


Chet and adjust carburetor for idle running (if petrol) or the idle setting of fuel pump (if diesel).

Check exhaust emissions and take corrective actions if necessary.


Check and adjust head lights.


Road tests
Test the braking system for efficiency and uniformity in application.

Test steering gear for wabbles or vibrations.


Test for suspension defects and undue noises.


Test clutch and gear for smooth functioning.


AIR CONDITIONING

Orientation to air conditioning

Acquaint with basic air conditioning system.


Familiarize with the system components such compressor, condensor, evaporator and thermostatic control


Study the functions of different components and refrigerant flow circuit.
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	Installation repair and maintenance of vehicle air conditioning systems

Familiarize with the cooling capacity ratings of air-conditioners.


Familiarize with insulation requirement of body. 

Familiarize tools used in air conditioning workshop. Such as pipe benders, pipe cutters, flaring tools, swaging tools and pullers. 

Familiarize with equipment used in air conditioning workshop such as vacuum pump, refrigerant charging equipment and pressure testing equipment.


Familiarize with the procedure of installing air conditioners in motor vehicles and checking for leaks.


Familiarize with the procedure of evacuating the system and charging the refrigerant.


.


Familiarize with the procedure of testing air conditioner for correct operation.

Familiarize with fault diagnosis and repair and rectification.


SUPERVISORY FUNCTIONS

Administrative Functions
Organize and co-ordinate work with other workshop.

Maintain attendance and leave of absence particulars of workers.


Interpret policies to workers and enforce safety regulations.

Exercise 1st level of personnel management functions.
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	Work Management Functions
Study production programmes and estimate manpower requirements and material requirements.

Familiarize with job costing.

Adjust work plans to meet production schedules.

Requisition materials.

Familiarize with stores and material purchasing procedures.

Labour Management 

Exercise technical supervision and control.

Provide technical guidance to workers

Assign duties workers

Familiarize with first aid practices.

Attend to welfare requirements of the staff.
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NOTE








The training standard prepared by the above committee in December 1983 has been amended in April 1985 by Mr. D.L.D. K. Wijewardene, National Consultant in Mechanical Engineering, with the participation of Dr. R.J. Eckhardt, Advisor on Training on behalf of the UNDP/ ILO project on “ Assistance to Apprenticeship Training”. This training standard has been accepted by the curriculum and evaluation division of the National Apprenticeship Board, and the advisory committee of the Technician Training Institute, Katunayake of the National Apprenticeship Board.








