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12.1.01.0 WORKSHOPTECHNOLOGY

12.1.01.01 Introduction
Thismoduleunitisdesignedtoequipthetraineewith
knowledge,skillsandattitudesinengineeringproduction
processeswithemphasisonhighqualityfinishing
processeswhenusingmachinetools,andvaried
engineeringmaterials.

12.1.01.02 GeneralObjectives
Bytheendtheendofthemoduleunitthetraineeshouldbe
ableto:
a)understandtheimportanceofsafetyintheworkshop

environment
b)understandtheproductionandusesofferrousandnon-

ferrousmetals
c) understandtheworkingprinciplesofmeasuring,marking

outandinspectiontoolsandequipment
d)acquireknowledgeofvarioustypesofcuttingfluidsand

lubricants
e)demonstratecareandmaintenanceonheattreatment

equipment

12.1.01.03 ModuleUnitSummaryTableandTimeAllocation

ProductionProcessesTechnology1
Code ModuleUnit Sub-Module

Unit Th. Prac. Total

12.1.01.1 Healthand
Safety

 Importanceof
safety

 Factorswhich
enhancesafety

 Electrical
hazards

 Firehazards
 FactoryActs

Abstract
 Machineand

personalsafety

2 2 4

12.1.01.2 Engineering
Materials

 Typesof
engineering
materials

 Applicationof
engineering

2 2 4
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materials
 Productionof

metals
 Propertiesof

engineering
materials

 Material
specification

 Workshoptests
 Safety

precautions
12.1.01.3 Materials

Handling
andWaste
Disposal

 Methodsof
handling
materials
appropriately

 Thepublic
procurementand
disposal’sact
2005

 Methodsof
disposingwaste
materials

2 2 4

12.1.01.4 Quality
Control

 Meaningof
qualitycontrol

 Procedureof
workprocess

 Good
workmanship

 Factors
contributingto
marketabilityof
aproduct

2 2 4

12.1.01.5 Measuring,
MarkingOut
and
Inspection

 Measuring,
markingoutand
inspectiontools

 Partsof
measuring
instruments

 Principlesof
measuring
instruments

 Gaugematerials
 Inspectiontools
 Nomenclatureof

2 4 6
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markingout
equipment

 Materialsfor
markingout
equipment

 Designfeatures
ofequipment

 Procedurefor
markingout

 Careand
maintenanceof
markingout
measuringand
inspectiontools

 Limitsandfits
 Typesoffits
 Usesoffits
 Identificationof

fits
 Typesof

tolerances
 Calculationof

clearancesor
interferences

12.1.01.6 Hand
Cuttingand
Forming
Tools

 Handand
formingtools

 Partsofhand
tools

 Materialsfor
handtools

 Designfeatures
andconstruction

 Useofhand
tools

 Careand
maintenance

2 4 6

12.1.01.7 Machine
Tools1

 Typesof
machinetools

 Machinetool
constructionand
accessories

 Toolandwork
holding

 Machine

2 4 6
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operations
 Cuttingtool

design
 Cuttingfluids

andlubrication
 Careand

maintenance
 Safety

12.1.01.8 Cultureof
maintenance

 Meaningof
cultureof
maintenance

 Needfor
maintenance

 Typesof
maintenance

2 0 2

12.1.01.9 Metal
JoiningI

 Joiningmethods
 Toolsand

equipment
 Procedurefor

makingajoint
 Defectsinjoints
 Safety

2 4 6

12.1.01.10 Heat
Treatment

 Term heat
treatment

 Heattreatment
effects

 Heattreatment
processes

 Purposeofheat
treatment

 Heattreatment
processfora
givenmetal

 Coolingmedia
 HeatTreatment

equipment
 Safety

precautions

4 8 12

12.1.01.11 Finishing
Processes

 Typesof
finishing
processes

 Techniquesof
finishing

 Safety

2 6 8
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precautions
 Careand

maintenanceof
finishingtools
andequipment

12.1.01.12 Limitsand
Fits

 Typesoffits
 Usesoffits
 Definitionof

commonterms
 Calculationof

clearanceand
interferences

2 7 9

12.1.01.13 SheetMetal
Work

 Sheetmetal
toolsandtheir
uses

 Sheetmetal
materialsand
theiruses

 Sheetmetal
forming
processes

 Safety

2 8 10

12.1.01.14 Metal
JoiningII

 Gaswelding
 Gascutting
 Manualmetal

arcwelding
 MetalInertGas

(MIG)welding
and

 TungstenInert
Gas(TIG)
welding

 Safety
 Adhesives

4 14 18

TotalTime 108 99
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12.1.01.1HEALTHANDSAFETY

Theory

12.1.01.1T0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explainthe

importanceof
safetyina
workshop

b)statefactorsthat
enhancesafetyin
theworkshop

c) statethemethods
ofstoppinga
machineinan
emergency

d)explainthereasons
forpersonalsafety
whenworkingina
workshop

e)listthedangers
associatedwithuse
ofelectricityina
workshop

f) explainthe
requirementsofthe
factoriesact
abstractandits
relevancetogeneral
safety

g)explainFirstAid
proceduresinthe
workshop

h)explaintypesof
firesandmethods
offightingthem

Competence
Thetraineeshould
havetheabilityto:
i) stopamachinein

anemergency
ii) demonstratesafe

workinghabitsin
theworkshop

iii)identifyclassesof
fireandmethodsof
fightingthem

iv)demonstrate
appropriatefire
fightingskills

v) administerfirstaid
toavictim

vi)identifyexits,
positionsoffire
extinguishersand
firstaidkits

Content
12.1.01.1T1Importanceofsafety

inaworkshop
i) accidents

preventionto
workers

ii) accidents
preventionto
equipment

12.1.01.1T2Factorsenhancing
safety
i) rules
ii) organization

12.1.01.1T3Machinecontrol
emergency
i) remoteswitches
ii) mainswitches

12.1.01.1T4Personalsafety
i) safetygear
ii) Electricityhazards
iii)electrocution
iv)burningdown
v) damaging

equipment
12.1.01.1T5 FactoriesAct

Abstract
i) personalsafety
ii) workshop

requirement
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iii)environmental
safety

12.1.01.1T6FirstAidprocedures
for:
i) burns
ii) cutsandbruises

(HIVrisk)
iii)electricshock
iv)falls
v) explosives

12.1.01.1T7Typesoffires
i) ClassA(paper,

wood)
ii) ClassB(chemical

fuel)
iii)ClassC(Electrical)
iv)FireExtinguishers
v) water
vi)asbestosblanket

covering
vii)CO2
viii)foam
ix)drypowder

Practice

12.1.01.1P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)observesafetyin

theworkshop
b)identifyandavoid

dangerous
situationsinthe
workshop

c) stopamachinein
caseofan
emergency

d)identifyexitsand
positionsoffire
extinguishersand
FirstAidkits

e)administerFirstAid
toavictim

f) demonstrate
appropriatefire
fightingskills

Content
12.1.01.1P1Observationof

safetyintheworkshop
i) correct,handlingof

tools
ii) dressing
iii)horseplay
iv)neatnessinthe

workshop(spiltoil,
cleargangway)

12.1.01.1P2Dangerous
situationsinthe
workshop
i) nakedliveelectrical

wires
ii) avoidobnoxious

gases
iii)helmets(falls,

splashesofacids)
iv)fires(gaseousfuels

andelectricalfaults)
v) sharpedges/burns
vi)noise
vii)flyingchips

(goggles)
viii)liftingheavyloads

12.1.01.1P3Machinecontrol
i) remotecontrols
ii) isolatingswitches
iii)machinebrakes

12.1.01.1P4Identificationof
exits,positionsoffire
extinguishersandFirst
Aidkits

12.1.01.1P5Administrationof
FirstAid
i) mouthtomouth

resuscitation
ii) dressingwounds

andcuts
12.1.01.1P6 Firefightingdrills
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SuggestedTeachingMethods
i) lecture
ii) charts
iii)videos
iv)demonstrations
v) illustration

SuggestedLearningResources
i) Working

environment
ii) Up-todatefire

fightingequipment
iii)Manufacturers’

specifications
iv)Manuals

SuggestedAssessment
Methods

i) observationsina
working
environment

ii) C.A.Ts

12.1.01.2ENGINEERING
MATERIALS

Theory

12.1.01.2T0 Specific
ObjectivesBytheend
ofthesubmoduleunit,
thetraineeshouldbe
ableto;
a)listcommon

engineering
materials

b)distinguishferrous
andnon-ferrous
metals

c) explainthe
productionanduses
offerrousandnon-
ferrousmetals

d)explainmechanical
propertiesand
characteristicsof

commonferrous
andnon-ferrous
metals

e)statethevarious
formsofsupplyof
engineering
materials

f) explaincorrect
workshoptests
usedtoidentifya
givenmaterial

g)explainthesafety
precautiontobe
observedwhen
handling
engineering
materials

Competence
Thetraineeshould
havetheabilityto:
i) identifyvarious

engineering
materials

ii) selectvarious
materialsforagiven
job

iii)handlematerial
safely

iv)carryoutvarious
workshoptestson
engineering
materials(bendtest,
hardnesstest,spark
test,ringingtest)

v) demonstratesafety
precautionswhen
handling,usingand
storingEngineering
materials

Content
12.1.01.2T1Common

engineeringmaterials
i) ferrousandnon-

ferrousmetals
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ii) plastics
(thermosettingand
thermoplastics)

iii)wood
iv)glass
v) ceramics

composites
12.1.01.2T2Distinguishbetween

ferrousandnon-
ferrousmetals

12.1.01.2T3Productionof
ferrousmetals
i) castiron/pigiron
ii) plaincarbonsteel
iii)alloysteels
iv)Productionanduses

ofnon-ferrous
metals

v) copperandits
alloys

vi)aluminium andits
alloys

vii)zincanditsalloys
viii)tin

12.1.01.2T4Characteristicsof
commonferrousand
non-ferrousmetals
i) castiron
ii) plaincarbonsteel
iii)alloysteels
iv)copperandits

alloys
v) aluminum andits

alloys
vi)zincanditsalloys
vii)tin

12.1.01.2T5 Formsofsupply
i) flatbars
ii) roundbar
iii)sheets
iv)plates
v) section(e.g.

channelZandI
sections)

vi)tubes
vii)granules

viii)powder
ix)tablets

12.1.01.2T6 Workshoptests
i) sparktest
ii) bendtest
iii)ringingtest

12.1.01.2T7 Safety
precautions
i) personal
ii) materialhandling
iii)toolsandequipment

Practice

12.1.01.2P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)identifycommon

engineering
materials

b)selectmaterialsfor
agiventask/job

c) identifyraw
materialsforthe
productionofa
givenferrous
material

d)identifyraw
materialsusedin
theproductionof
non-ferrousmetals

e) identifyandoperate
variousequipments
usedforthe
productionof
ferrous andnon
-ferrousmetals

f) carryoutvarious
mechanicaltestsfor
ferrousandnon-
ferrousmetals

g)identifyvarious
formsofsupplyof
engineering
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materials
h)carryoutvarious

workshoptestsfor
ferrousandnon-
ferrousmetals

i) observesafety
precautionswhen
handling,usingand
storingengineering
materials.

Content
12.1.01.2P1Identificationof

commonengineering
materials
i) ferrousmetals
ii) non-ferrousmetals
iii) plastics

(thermosettingand
thermoplastics)

iv) wood(hardand
soft)

v) ceramics
vi) glass
vii)composites

12.1.01.2P2Selectionof
materialsforagiven
task

12.1.01.2P3Identificationofraw
materialsfor
productionofferrous
materials

12.1.01.2P4Identificationofraw
materialsforthe
productionofnon-
ferrousmaterials

12.1.01.2P5Operationof
equipmentfor
productionofferrous
andnonferrous
materials

12.1.01.2P6Mechanicaltestsfor
ferrousandnon-
ferrousmetals
i) tensiletest
ii) hardnesstest

iii)notchtest/impact
test

12.1.01.2P7Formsofsupply
i) flatbar
ii) round
iii)plate
iv)sheet
v) sections
vi)granules
vii)powder
viii)tablet

12.1.01.2P8Workshoptests
i) sparktest
ii) ringingtest
iii)bendtest

12.1.01.2P9Safety
i) personalsafety
ii) equipmentsafety

SuggestedTeachingMethods
i) discussion
ii) demonstration

SuggestedLearningResources
i) specimensof

variousmaterials
ii) furnace(s)
iii)equipment(s)

laboratory
iv)slides(overhead

projector)

SuggestedAssessment
Methods

i) C.A.Ts
ii) Oral/writtentests
iii)Laboratoryreport

12.1.01.3MATERIALS
HANDLINGAND
WASTEDISPOSAL

Theory

12.1.01.3T0SpecificObjectives
Bytheendofthesub
moduleunit,the
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traineeshouldbeable
to;
a)listvariousmethods

ofhandling
materials
appropriately

b)outlinemethodsof
disposingwaste
materials

Content
12.1.01.3T1Methodsofhandling

materials
appropriately
i) delicatematerialsto

behandledwith
care

12.1.01.3T2Methodsof
disposingwaste
materials
i) burning:

carbonaceous
materials

ii) burying:broken
glassorrecycling

iii)feedingdomestic
animalswith:

- foodleft-overs

- banana/
potatopeelings

iv)recycling

- glass

- paper

- woodshavings

- textilewastes

Practice

12.1.01.3P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)identifyappropriate

methodsof
handlingmaterials

b)demonstrate
methodsof
disposingwaste
appropriately

Content
12.1.01.3P1Appropriate

methodsofhandling
materials
i) heavymaterials

ii) delicatematerials

12.1.01.3P2Appropriate
methodsofdisposing
waste
i) typeofmaterials

ii) considerrecycling

iii)environmental
considerations

iv)Healthandsafety
requirements

v) LocalAuthority’s
Bye-Law
requirementson:

vi)WasteDisposal

vii)Sitingofdumpsites

viii)Proximityto
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residentialareas

ix)Proximitytowater
catchmentareas

Competence
Thetraineeshould
havetheabilityto:
i) Identifyappropriate

methodsof
handlingmaterials
safely

ii) Demonstrate
methodsof
disposingwastes
appropriately

SuggestedTeachingMethods
i) Demonstrationon

handling:

ii) Heavymaterials

iii)Heavyobjects

iv)delicatematerials

SuggestedLearningresources
i) Realiamaterials

ii) Dumpingsites

SuggestedAssessmentMethod
i) Practicalexercises

onhandling

ii) heavyobjects

iii)heavymaterials

iv)delicatematerials

12.1.01.4QUALITYCONTROL

Theory

12.1.01.4T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explainthemeaning

ofqualitycontrol

b)outlinethe
procedureofthe
workprocess

c) enumeratethe
advantagesofgood
workmanship

d)listfactors
contributingto
marketabilityof
products

Competence
Thetraineeshould
havetheabilityto:
i) controlwork

process

ii) ascertaingood
workmanship

iii)producemarketable
products

Content
12.1.01.4T1Meaningofquality

control
12.1.01.4T2Procedureofthe

workprocess
i) sequenceof

activities

12.1.01.4T3Advantagesofgood
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workmanship
i) qualityproducts

ii) customer
satisfaction

12.1.01.4T4 Factors
contributingto
marketabilityof
products
i) Durability

ii) Finishing

iii)Qualityofselected
materials

iv)Intendedpurpose

Practice

12.1.01.4P0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)controlthework

process

b)ensuregood
workmanship

c) producemarketable
products

Content
12.1.01.4P1 Controlthework

process
- sequencingof

activities

12.1.01.4P2 Ensuregood
workmanship
i) qualityproducts

ii) customer
satisfaction

12.1.01.4P3 Marketable
products
i) durability

ii) finishing

iii)qualityofselected
materials

iv)servesintended
purpose

SuggestedTeachingMethods
i) illustrationon:

- methodsof
controllingwork
processes

- identify
qualitiesofgood
workmanship

- techniquesof
producing
marketable
products

SuggestedLearningresources
i) Manufactured

products

ii) materialsselection

iii)workmanship

iv)finishingtechniques

v) Aestheticvalueof
theproducts

SuggestedAssessmentMethod
i) Producingitemsof
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highquality

ii) Producingitemsto
specifications

iii)Satisfyingneedsof
thecustomer

12.1.01.5MEASURING,
MARKINGOUTAND
INSPECTION

Theory

12.1.01.5T0SpecificObjectives
Bytheendofthissub-
moduleunit,the
traineeshouldbeable
to;
a)differentiate

betweenmeasuring
andinspection

b)namevarious
measuringand
inspectiontools

c) explaintheprinciple
ofmeasuringand
inspectiontools

d)namethematerials
from whichgauges
aremade

e)statevarious
markingouttools
andequipment

f) namethepartsof
markingouttools
andequipment

g)namethematerials
from whichthe
markingouttools
andequipmentare
madefrom

h)describethedesign
featuresofmarking
outequipment

i) explainthe
procedurefor
markingoutvarious
projects.

j) explainthecorrect
methodofcaring
andmaintainingthe
tools.

Competence
Thetraineeshould
havetheabilityto:
i) identifymarkingout

tools
ii) usemarkingout

toolscorrectly
iii)careandmaintain

measuring,marking
out,andinspection
tools

iv)worksafelywith
measuring,
inspectionand
markingouttools

Content
12.1.01.5T1Differentiating

betweenmeasuring
andinspection

12.1.01.5T2Namingoftools
i) Measuring

- Micrometer
- Vernniercaliper
- Combination

set
- Vernnier

protractor
- Inspection
- Spiritlevel
- Dialtest

indicator(DTI)
- Linebar

12.1.01.5T3Principlesof
measuringand
inspectiontools
i) Functionofpart
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ii) Accuracy
12.1.01.5T4Namingmaterials

forgauges
i) Plug
ii) Gap
iii)Ship/block
iv)Ring
v) Feeler
vi)Screwpitch
vii)Anglegauges

(angledblocks)
12.1.01.5T5Statingmarkingout

toolsandequipment
i) Markingouttable
ii) Surfaceplate
iii)Angleplate
iv)Veeblock
v) Vernnierheight

gauge
vi)Scribingblock
vii)Combinationset
viii)Dividers
ix)Oddlegcalipers
x) Centrepunch
xi)Scribers
xii)Steelrule
xiii)Trysquare

12.1.01.5T6Namingpartsof
markingouttoolsand
equipment

12.1.01.5T7Materialsfor
markingouttoolsand
equipment(stated
above)

12.1.01.5T8Designfeaturesof
markingouttoolsand
equipment

12.1.01.5T9Procedurefor
markingout

12.1.01.5T10Careand
maintenanceof:
i) Measuringand

inspectiontools
ii) Markingouttools

andequipment

Practice

12.1.01.5P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)selectthe

appropriate
measuringand
inspection
instrumentfora
givenjob

b)usethemeasuring
andinspectiontool
correctly

c) careandmaintain
theinstrument

d)selectthe
appropriate
equipmentfor
markingout

e)demonstratethe
properprocedures
whenmarkingout

f) careandmaintain
themarkingout
equipment

Content
12.1.01.5P1Selectionof

measuringand
inspection
instruments

12.1.01.5P2Measuring
instruments
i) micrometer

(external,internal,
depth)

ii) vernniercaliper
iii)vernnierprotractor
iv)combinationset
v) spiritlevel
vi)sinebar
vii)sinetable
viii)DialTesting
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Indicator(D.T.I)
ix)Inspection

Instrument
x) gauges
xi)Spiritlevel
xii)DTI
xiii)Usageofthe

instruments
xiv)conditionofthe

instrument
xv)handling
xvi)measurement

12.1.01.5P3Careand
maintenanceofthe
instruments
i) handling
ii) cleaningandoiling
iii)storage

12.1.01.5P4SelectingEquipment
formarkingout

12.1.01.5P5Demonstratethe
properprocedures
whenmarkingout
i) preparationofwork

surface
ii) settingupthework
iii)scribingoflinesand

arcs
iv)centrepunching
v) caringand

maintaining
equipment

vi)handling
vii)cleaningandoiling
viii)storage

12.1.01.5P6Careand
maintenanceofthe
markingouttools&
equipment
i) Conditionof

instrument/tool
ii) Handling
iii)Storage

SuggestedTeachingMethods
i) discussion

ii) demonstration
iii)practical

exercises/assignme
nts

SuggestedLearningResources
i) measuring,

inspectionand
markingouttools
(seeabove)

ii) videosandslides
(overheadprojector

iii)charts
iv)software(power

point)

SuggestedAssessment
Methods

i) practicaltestson
measuring
observations

ii) continuous
assessmenttests
(C.A.Ts)

iii)oral/writtentests

12.1.01.6HANDCUTTINGAND
FORMINGTOOLS

Theory

12.1.01.6T0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)namehandtools

andtheirspecific
parts

b)namethematerials
from whichthe
toolsaremade

c) describethedesign
featuresand
constructionof
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handtools
d)explainthecorrect

procedureforusing
thehandtools

e)explaintheproper
methodofcaring
andmaintainingthe
handtools.

Competence
Thetraineeshould
havetheabilityto:
i) selectappropriate

toolforagiventask
ii) setandusetool

correctly

Content
12.1.01.6T1Handtools

i) chisel
ii) tapsanddies
iii)reamers
iv)scrapers
v) hacksaw
vi)snips
vii)files
viii)pipecutter
ix)hammers
x) mallets
xi)stakes
xii)fullers
xiii)anvil
xiv)swages
xv)swageclock
xvi)flatters
xvii)formers

12.1.01.6T2Materialsforhand
toolsasstatedinhand
toolsabove

12.1.01.6T3Designfeaturesand
constructionofthe
tools
i) shape
ii) material
iii)purpose

12.1.01.6T4Correctuseofhand

tools
i) positioningofwork

piece
ii) toolholdingand

manipulation
iii)posture
iv)pressureapplication
v) Careand

maintenanceof
handtools

vi)toolselection
vii)handling
viii)cleaning/conditionin

g
ix)storage

Practice

12.1.01.6P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)selectthe

appropriatetoolfor
agiventask

b)usethetool
correctly

c) practicesafe
workinghabits

d)careandmaintain
thetools

Content
12.1.01.6P1Selectionofthetool

for;
i) chipping
ii) tapping
iii)reaming
iv)scraping
v) sawing
vi)shearing
vii)filing
viii)forming
ix)twisting
x) flattering
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xi)punching
xii)bending

12.1.01.6P2Usageofthetools
i) correctclampingof

workpiece
ii) correctposture
iii)correcttool

handling
iv)correctpressure

andstrokes
v) reconditioningof

tools
12.1.01.6P3Safety

i) personalsafety
ii) toolsandequipment

safety
12.1.01.6P4Careand

maintenance
i) handling
ii) cleaning
iii)storage

SuggestedTeachingMethods
i) demonstrationon;
ii) correctuseofthe

tools
iii)sharpeningoftools
iv)illustrationson;
v) varioushandtools
vi)discussions

SuggestedLearningResources
i) realia(handtools)
ii) relevantreference

books
iii)charts
iv)overhead

projector/LCD

SuggestedAssessmentMethod
i) quizzes/assignment

s
ii) practicalproject

work
iii)examinations

12.1.01.7MACHINETOOLS1

Theory

12.1.01.7T1SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)namevarioustypes

ofmachinestools
b)namethevarious

partsofmachine
toolsandtheir
accessories

c) explainthe
procedureof
mountingthetool
andworkcorrectly

d)explainthe
operationsof
machinetools
correctly

e)explainthe
functionsofvarious
toolangles

f) namevarioustypes
ofcuttingfluidsand
lubricants

g)explainthepurpose
ofusingcutting
fluidsandlubricants

h)explaintheproper
methodsofcaring
andmaintaining
variousmachine
tools

i) statethesafety
precautionstobe
observedwhen
usingamachine
tool.

Competence
Thetraineeshould
havetheabilityto:
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i) identifyvarious
typesofmachine
tools

ii) identifypartsof
machinetoolsand
accessories

iii)mounttooland
workcorrectly

iv)operatemachine
toolscorrectly

v) grindtoolangles
correctly

vi)identifytypesof
cuttingfluids

vii)applycorrectcutting
fluidsforagiven
task

viii)carryoutproper
careand
maintenanceon
machinetoolsand
theiraccessories

ix)observesafety
precautions

Content
12.1.01.7T1Typesofmachine

tools
i) Pedestalgrinder

andhandgrinder
ii) Powersaw
iii)drillingmachine
iv)centrelathe
v) Shapingmachine
vi)millingmachine

12.1.01.7T2Partsand
Accessoriesof
machinetools(above)

12.1.01.7T3WorkandTool
Mounting
i) toolsetting
ii) worksetting

12.1.01.7T5Operationof
MachineTools
i) Powersaw

- cutting

- Drilling
machine

- holedrillingand
reaming

- Centrelathe
- Facing
- Plainturning
- Drillingand

boring
- Taperturning
- Knurling
- Shaping

machine
- Plain
- Serrations
- Angularcutting
- Millingmachine
- Plainmilling
- Gangmilling
- Straddlemilling

ii) Grinding
- Typesof

grinding
machines

- pedestal
- anglegrinder
- Featuresof

grinding
machines

- Pedestal
- motorcasing
- spindle
- tooltest
- wheelguard
- screen
- Anglegrinder
- mainbody
- switch
- wheelspindle
- Featuresof

grindingwheel
- Abrasive
- natural

(sandstone,
quartz,garnet)
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- artificial(SiC,
Al2O3,Boron
carbide)

- Bonds(rubber,
shellac,
Ocychloride,
Resinod,
Vitrified)

- Structure
- Gritsize
- Grade
- Mounting,

dressingand
truing

- Safety
- personalsafety
- equipment

safety
- Toolangles
- rake
- clearance
- pointangle
- reliefangle

12.1.01.7T6TypesofCutting
FluidsandLubricants
i) solubleoils
ii) lubricants
iii)water
iv)FunctionsofCutting

Fluids
v) coolingofworkand

tool
vi)lubrication
vii)washingaway

swaps
12.1.01.7T7Careand

Maintenance
i) cleaning
ii) oiling
iii)reconditioning
iv)storage

12.1.01.7T8Safety
i) personal
ii) equipment/tool

Practice

12.1.01.7P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)identifyvarious

typesofmachine
tools

b)identifyvarious
partsofmachine
toolsandtheir
accessories

c) mountthetooland
workcorrectly

d)operatevarious
machinetools
correctly

e)identifyvarious
typesofcutting
fluidsforagiven
task

f) carryoutproper
careand
maintenanceof
variousmachine
toolsandtheir
accessories

g)observesafety
precautionswhen
usingvarious
machinetools.

Content
12.1.01.7P1Typesofmachine

tools
i) powersaw
ii) drillingmachine
iii)centrelathe
iv)shapingmachine
v) millingmachine
vi)grinding

12.1.01.7P2Identificationof
machinetoolparts
andaccessories
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12.1.01.7P3Mountingofvarious
machinetools
correctly

12.1.01.7P4Operationofvarious
machinetools

12.1.01.7P5Cuttingfluidsand
lubricants
i) solubleoils
ii) lubricants
iii)water
iv)Applicationof

cuttingfluids
v) ferrousmetals
vi)nonferrousmetals
vii)plastics
viii)ceramics

12.1.01.7P6Careand
maintenance
i) oiling
ii) cleaning
iii)reconditioning
iv)storing

12.1.01.7P7Safety
i) personal
ii) equipment

SuggestedTeachingMethods
i) Demonstrationon:

- toolandwork
mounting

- operating
various
machinetools

- toolgrinding
- careand

maintenanceof
machinetool

ii) Illustrationon:
- machinetools
- partsof

machinetools
- applicationof

coolants
- Discussion

SuggestedLearningResources

i) realia(machine
tools)

ii) realia(cuttingtools)
iii)relevantreference

books
iv)charts
v) overhead

projector/lcd

SuggestedAssessmentMethod
i) quizzes/assignment
ii) practicalproject

work
iii)examination

12.1.01.8CULTUREOF
MAINTENANCE

Theory

12.1.01.8T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explainthemeaning

ofcultureof
maintenance

b)explaintheneedfor
maintenance

c) describetypesof
maintenance

Competence
Thetraineeshould
havetheabilityto:
i) explainmeaningof

cultureof
maintenance

ii) illustrateneedfor
maintenance

iii)discuss
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maintenance
procedures

iv)observesafetyrules

v) costtasks

Content
12.1.01.8T1Explainingthe

cultureof
maintenance

12.1.01.8T2Explainingtheneed
formaintenance
i) restoringgood

workingorder

ii) tools

iii)materials

iv)equipment

v) structure

vi)components

vii)maintaininghealth
standards

viii)avoiding
deteriorationor
decayofthe
components/materi
als/tools/equipment

12.1.01.8T3Typesof
maintenance
i) routinemaintenance

ii) preventive
maintenance

iii)planned
maintenance

Practice

12.1.01.8P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)justifyneedfor

maintenance

b)discuss
maintenance
procedure

c) observesafety
precautionsduring
maintenance

d)costing
maintenancetasks

Content
12.1.01.8P1Justifyingneedfor

maintenance
i) observing

ii) recording

iii)reporting

iv)costingthetasks

12.1.01.8P2Maintenance
procedures
i) identification

ii) troubleshooting
analysis

iii)operations
implications

iv)costimplications

v) procurementof
components/parts

vi)actualmaintenance

vii)testing
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12.1.01.8P3Observesafety
precautions
i) careforexisting

undamagedpartsor
components

ii) personalsafety

iii)materialssafety

iv)otheroperatives
safety

v) toolsandequipment
safety

12.1.01.8P4Costing
maintenancetasks
i) materials

estimation

by:
- calculation

- past
experience/similar
tasks

- labourrequirements
andavailability

- typesoflabour

- skilled

- semi-skilled

- casual

- availability

- skillsassessment

- numberofpersons
requiredforthe
task(s)

- maintenance
time/duration

ii) alternative
arrangementattime
ofmaintenances

- costimplication

- convenience

- costingworks/tasks

- materialscost

- item cost

- transportcost

- costofstorage

- storagesafety

- contingencies

- labourcost

- profitandover
heads

SuggestedTeachingMethods
i) Illustrationon:

ii) Needfor
maintenance

iii)Maintenance
procedures

iv)Methodsofworking
safely

SuggestedLearningresources
i) materialsthat

requiremaintenance

ii) toolsthatrequire
maintenance

iii)Manuals
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SuggestedAssessmentMethod
i) Practicalexercises

on:

ii) Identifyingtoolsthat
requiremaintenance

iii)Maintainingtools

iv)Costingtasksthat
requiremaintenance

12.1.01.9METALJOINING1

Theory

12.1.01.9T0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)statevariousjoining

methods
b)listtoolsand

equipmentforthe
joiningmethodsin
(a)above

c) explaintheproper
procedureof
makingjoints

d)statevarious
defectsinjoints

e)statesafety
precautionstobe
observedwhen
metaljoining

Competence
Thetraineeshould
havetheabilityto:
i) makeamechanical

joint
ii) makeasoldered

joint
iii)carryoutgas

weldingoperation
iv)carryoutarc

weldingoperation
v) spotwelding
vi)identifydefects
vii)careand

maintenanceof
toolsandequipment

viii)demonstratesafe
workinghabitin
respectofpersonal
andequipment
safety

Content
12.1.01.9T1Joiningmethods

i) Mechanical
ii) bolts,nuts,studs

andscrews
iii)lockingdevicesfor

nuts
iv)bevelandtaperpins
v) rivetsandkeys
vi)Thermal
vii)Soldering(softand

hard)
viii)Gaswelding
ix)Arcwelding
x) Spotwelding

12.1.01.9T2Toolsand
equipmentfor
processesabove

12.1.01.9T3Jointpreparations
12.1.01.9T4Jointdefects
12.1.01.9T5Safety

i) Personalsafety
ii) Equipmentsafety

Practice

12.1.01.9P0SpecificObjectives
Bytheendofthissub-
moduleunit,the
traineeshouldbeable
to;
a)selectappropriate
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joiningmethodfora
givenjob

b)perform agiven
joiningtaskusing
suitabletoolsand
equipment

c) identifydefectsin
metaljoints

d)demonstratesafe
workinghabitwhen
performingmetal
joiningtasks.

Content
12.1.01.9P1Selectionofjoining

method
i) Mechanical
ii) boltsandnuts
iii)studsandscrews
iv)rivets
v) keys
vi)pins
vii)Thermal

12.1.01.9P2Performingagiven
task
i) prepareworkpiece
ii) selectsuitabletools

andequipment
iii)makejointsusing

rightmethods
iv)inspectingand

testingthejoint
12.1.01.9P3Identifydefects

i) Careand
maintenanceof
tools

ii) cleaning
iii)handling
iv)storing

12.1.01.9P4Safety
i) personalsafety
ii) equipmentsafety

SuggestedTeachingMethods
i) discussions
ii) illustrations

iii)demonstrations

SuggestedLearningResources
i) supplyofvarious

mechanical
fasteners

ii) gaswelding
equipment

iii)solderingequipment
iv)arcwelding

equipment
v) spotwelding

equipment

SuggestedAssessmentMethod
i) C.A.Ts
ii) practicalexercises
iii)oral/writtentests
iv)projectwork

12.1.01.10 HEAT
TREATMENT

Theory

12.1.01.10T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explaintheterm

heattreatment
b)describeeffectsof

heattreatmenton
metals

c) explaintypesof
heattreatment
processes

d)explainthepurpose
ofheattreatment
processes

e)stateheattreatment
processes
appropriatefora
givenmetal
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f) explaintypesof
coolingmedia

g)describeagiven
equipmentusedfor
heattreatment
process

h)explainsafety
precautionsduring
heattreatment
process

Competence
Thetraineeshould
havetheabilityto:
i) selectappropriate

heattreatment
equipmentand
coolingmediafora
giventask

ii) perform heat
treatment
processes

iii)perform testson
heattreatedwork
pieces

iv)demonstratesafety
whenhandlingheat
treatment
processes

Content
12.1.01.10T1Term heat

treatment
12.1.01.10T2 Heattreatment

effects
i) re-structure
ii) refiningofgrains

12.1.01.10T3Heattreatment
process
i) hardening
ii) tempering
iii)annealing
iv)normalizing
v) casehardening

12.1.01.10T4Purposeofheat

treatment
i) hardening
ii) toughening
iii)softening
iv)relievinginternal

stress
v) Heattreatmentof

specificmetals
vi)Carbonsteels
vii)Aluminium andits

alloys
viii)Copperandits

alloys
12.1.01.10T5Coolingmedia

i) air
ii) water
iii)brine
iv)acids
v) sand
vi)ash

12.1.01.10T6Heattreatment
equipment
i) furnaces
ii) gasflames
iii)forge
iv)temperature

measuring
equipment

12.1.01.10T7Safety
i) personalsafety
ii) equipmentsafety

Practice

12.1.01.10P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)selectthe

appropriateheat
treatment
equipmentand
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coolingmediafora
giventask

b)perform aheat
treatmentprocess

c) perform workshop
testonheattreated
workpiece

d)careandmaintain
heattreatment
equipment

e)practicesafety
duringheat
treatment
processes

Content
12.1.01.10P1Heattreatment

equipmentand
coolingmediaforthe
followingtasks
i) hardening
ii) heatingtemperature
iii)coolingmedia
iv)Tempering
v) meeting

temperature
vi)coolingmedia
vii)Annealing
viii)heatingtemperature
ix)coolingmedia
x) Normalising
xi)heatingtemperature
xii)coolingmedia
xiii)Casehardening
xiv)heatingtemperature
xv)coolingmedia

12.1.01.10P2Heattreatment
processes
i) preparingthework-

piece
ii) settingupthe

equipment
iii)correctheating
iv)correctcooling

12.1.01.10P3Workshoptest
i) filing

ii) impacttest
12.1.01.10P4Careand

maintenance
i) handling
ii) usage
iii)storage

12.1.01.10P5Safety
i) personalsafety
ii) equipmentsafety

SuggestedTeachingMethods
i) demonstrationson

heattreatment
processes

ii) illustrations
iii)discussions
iv)notestaking

SuggestedLearningResources
i) heattreatment

furnaces
ii) temperature

measuring
equipment

iii)coolingtanksand
medias

iv)realia
v) charts
vi)overhead

projectors/LCD
vii)relevanttextbooks

SuggestedAssessment
Methods

i) practicalexercises
ii) quizzes
iii)C.A.Ts
iv)oral/writtentests

12.1.01.11 FINISHING
PROCESSES

Theory
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12.1.01.11T1SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)nametypesof

finishingprocesses
b)explainproper

procedurein
finishingprocesses
in(a)above

c) explainmethodsof
caringand
maintainingtools
andequipmentin
finishingprocesses

d)statesafety
precautionstobe
observedin
finishingprocesses.

Competence
Thetraineeshould
havetheabilityto:
i) selectasuitable

finishingprocessfor
agiventask

ii) carryoutafinishing
processcorrectly

iii)serviceand
maintainfinishing
processes
equipment

iv)worksafelywith
finishingprocesses
equipment

Content
12.1.01.11T1Typesoffinishing

processes
i) Bluing
ii) Lacquering
iii)Blackening
iv)Polishing
v) Coating

vi)Varnishing
12.1.01.11T2Proceduresin

finishing
i) preparation
ii) treatment
iii)storage

12.1.01.11T3Careand
maintenance
i) cleaning
ii) oilingandgreasing
iii)contamination

(coatingprocesses)
12.1.01.11T4Safety

i) personalsafety
ii) equipmentsafety

Practice
12.1.01.11P1SpecificObjectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)selectafinishing

processforagiven
task

b)carryoutagiven
finishingprocess
correctly

c) careandmaintain
toolsandequipment
usedforfinishing
process

d)demonstratesafe
workinghabitwhen
carryingouta
finishingprocess

Content
12.1.01.11P1Selectionofa

finishprocess
i) bluing
ii) lacquering
iii)blackening
iv)polishing
v) coating
vi)varnishing
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12.1.01.11P2Carryingouta
givenfinishing
processcorrectly

12.1.01.11P3Careand
maintenanceof
finishingprocesses
equipment

12.1.01.11P4Safety
i) personalsafety
ii) equipmentsafety

SuggestedTeachingMethods
i) discussion/lecture

notes
ii) demonstrations
iii)videos,films

SuggestedLearningResources
i) textbook
ii) specimen
iii)finishingprocesses

equipments

SuggestedAssessment
Methods

i) writtentests
ii) practicaltests

12.1.01.12 LIMITSANDFITS

Theory

12.1.01.12T0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)definevarioustypes

offits
b)explainvarioususes

offits
c) definecommon

termsusedinlimits
andfitssystems

d)explaintypesof
tolerances

Competence
Thetraineeshould
havetheabilityto:
i) selectsuitabletype

offitforagivenjob
ii) produceaprojectto

agivenfit

Content
12.1.01.12T1Definitionoffits

i) interference
ii) clearance
iii)transition

12.1.01.12T2Useoffits
i) drivingfit
ii) shrinking
i) runningfit
ii) forcefit

12.1.01.12T3Definitionof
commonterms
i) tolerances
ii) upperlimit
iii)lowerlimit
iv)allowance

12.1.01.12T4Typesof
tolerances
i) unilateral
ii) bilateral
iii)Calculationof

clearancesand
interferences

Practice

12.1.01.12P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)selectsuitabletype

offitforagivenjob
b)produceaprojectto

givenlimits
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Content
12.1.01.12P1Selectionof

suitabletypeoffit
- Machiningtogiven

limits

SuggestedTeachingMethods
i) lecture/discussion
ii) demonstrations
iii)illustrations
iv)videos

SuggestedLearningResources
i) textbooks
ii) specimens
iii)charts
iv)measuringtools

SuggestedAssessment
Methods

i) practicalexercises
ii) writtentests

12.1.01.13 SHEETMETAL
WORK

Theory

12.1.01.13T1SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explainthecorrect

useofgivensheet
metaltools

b)differentiatevarious
materialsusedin
sheetmetalwork

c) statetheusesof
varioussheetmetal
materials

d)explainvarious
sheetmetalforming

processes
e)explainsafety

precautionstobe
observedwhen
carryingoutsheet
metalforming
processes

Competence
Thetraineeshould
havetheabilityto:
i) selectappropriate

sheetmetaltools
foragivenjob

ii) producevarious
sheetmetalarticles
usingagivensheet
formingprocess

iii)careforand
maintainsheet
metaltoolsand
equipment

iv)observesafety
whenperforming
anysheetmetal
formingprocesses.

Content
12.1.01.13T1Sheetmetaltools

i) snips
ii) stakes
iii)mallets
iv)foldingbars
v) anvil
vi)groovingsets
vii)pliers
viii)hammers
ix)punches
x) chisels
xi)Usesoftheabove

tools
12.1.01.13T2Sheetmetal

materials
i) tinplate
ii) galvanizedsheet
iii)mildsteel
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iv)aluminium
v) stainlesssteel

12.1.01.13T3Usesofsheet
metalmaterials

12.1.01.13T4Sheetmetal
formingprocesses
i) raising
ii) hollowing
iii)drawing
iv)beading
v) punching
vi)grooving
vii)knocked-upseam

12.1.01.13T5Safety
i) personalsafety
ii) equipmentsafety

Practice

12.1.01.1301SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)selectappropriate

sheetmetaltools
foragivenjob

b)producevarious
sheetmetalarticles
usingagivensheet
metalforming
process

c) demonstratesafe
workinghabits
whenusingsheet
metaltoolsand
materials

Content
12.1.01.13P1Selectingsheet

metaltools
i) snips
ii) stakes
iii)mallets
iv)foldingbars
v) anvil

vi)groovingsets
vii)pliers
viii)hammers
ix)punches
x) chisels

12.1.01.13P2Productionof
Sheetmetalarticles
i) Applicationof

variousskills
- hollowing
- raising
- beading
- drawing
- punching
- grooving
- knockedupseam
ii) finishing
- qualitycontrol
- costing

12.1.01.13P3Safety
i) personalsafety
ii) equipmentsafety

SuggestedTeachingMethods
i) demonstrationson

varioussheetmetal
formingprocesses

ii) illustrations
iii)notestaking

SuggestedLearningResources
i) realia
ii) charts/diagrams
iii)relevanttextbooks

SuggestedAssessment
Methods

i) practicalexercises
ii) assignments
iii)observations
iv)writtenexams

12.1.01.14 METALJOINING
PROCESSES11

Theory
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12.1.01.14T1Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)explaintheprinciple

ofgaswelding

process

b)namevariousgas

weldingjoints

c) explaingaswelding

techniques

d)namegascutting

accessories

e)explaintheprinciple

ofgascutting

f) explaintheprinciple

ofarcwelding

process

g)namevariousarc

weldingjoints

h)explainthearc

weldingofagiven

metal

i) nameequipment

andtoolsforMIG

andTIGwelding

process

j) explainthe

principlesofMIG

andTIGwelding

processes

k) explainvarious

adhesivesusedfor

joining

l) observesafety

precautionsfora

giventypeof

weldingprocess

Content
12.1.01.14T1Principleofgas

welding
12.1.01.14T2 Gaswelding

joints
i) butt

ii) lap

iii)corner

iv)fillet

v) edge

12.1.01.14T3 Gaswelding
techniques
i) leftward

ii) rightward

iii)positionalwelding

12.1.01.14T4Gascutting
accessories
i) cuttingnozzle

ii) gascuttingguides

iii)gascuttingtrammel

12.1.01.14T5Gascutting
(principle)
i) pre-heating

ii) cuttingstream

(oxygen)

iii)speedoftravel

iv)selectionofnozzle

12.1.01.14T6Principleofarc
weldingprocess

12.1.01.14T7Arcweldingjoints
i) butt

ii) fillet

iii)corner

iv)lap

v) edge

12.1.01.14T8Arcweldingofa
givenmetal
i) mildsteel

ii) castiron

12.1.01.14T9MIGandTIG
weldingequipment
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i) inertgascylinders

ii) fillerwire/electrode

iii)MIGwelderand

accessories

iv)TIGwelderand

accessories

12.1.01.14T10PrinciplesofMIG
andTIGwelding
processes

12.1.01.14T11Adhesivesfor
joining

12.1.01.14T12Safety
precautionsfora
givenwelding
process
i) personal(operator)

ii) equipment

Practice

12.1.01.14P0SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to;
a)carryoutgas

weldingoperations

b)executeagivengas

weldingjointusing

correctwelding

techniques

c) executegascutting

operationsfora

givenmetal

d)carryoutarc

weldingoperations

foragivenmetal

e)perform MIGand

TIGwelding

operations

f) practicesafety

whenperforminga

giventypeof

weldingprocess

Competence
Thetraineeshould
havetheabilityto:
i) carryoutgas

weldingoperations

usingwelding

technique

ii) executeagiven

weldingjoint

iii)executegascutting

operationfora

givenmetal

iv)carryoutarc

weldingoperation

v) perform MIGand

TIGwelding

operation

vi)practicesafe

workinghabits

whenperforming

weldingprocess

Content
12.1.01.14P1Gaswelding

operations
i) flamesetting

ii) selectionofnozzle

iii)fillermetal

iv)parentmetal

v) leftwardwelding

technique

vi)rightwardwelding

techniques

vii)positionalwelding

viii)overhead

ix)verticalup/down

x) horizontal

12.1.01.14P2Weldingjoints
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using:
i) Butt

ii) Lap

iii)Corner

iv)filler

12.1.01.14P3Gascutting
operation
i) flamesetting

ii) nozzleselection

iii)pre-heating

12.1.01.14P4Arcwelding
operation
i) selectionof

electrode

ii) currentsetting

iii)electrodeangle

iv)speedoftravel

v) flat

vi)positionalwelding

12.1.01.14P5MIGandTIG
weldingoperation
i) typeofinertgas

ii) fillerwire

iii)basemetal

iv)speedcontrol

12.1.01.14P6 Safety

precautions
i) personalsafety

ii) equipmentsafety

SuggestedTeachingMethods
i) demonstrations

ii) illustrations

iii)discussions

iv)industrialvisits

SuggestedLearningResources
i) charts

ii) realia

iii)relevanttextbooks

iv)overhead

projector/laser

compactdisc(LCD)

v) transparencies

SuggestedAssessment
Methods
i) C.A.Ts

ii) quizzes

iii)oralquestions

iv)assignments

v) Practicalexercises
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