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18.2.0 ENGINEERINGDRAWINGANDDESIGN

18.2.1 Introduction
Thismoduleunitisdesignedtoequipthetraineewiththe
necessaryskillsandattitudesinEngineeringdrawingand
design.

Themoduleunitisintendedtoprovidetraineewith
fundamentalsofEngineeringdrawinganddesignusing
traditionalequipment.Theknowledgegainedwillbeused
indesigningvariousproductsinstructuralfabricationand
toolroom processes.

Traineesundertakingthismoduleunitwillrequire
knowledgeofbasicengineeringdrawing.

18.2.2 GeneralObjectives
Bytheendofthemoduleunit,thetraineeshouldbeableto:
understandtheprinciplesofmechanicalengineering
components
understandtheprinciplesofMechanicalEngineeringdesign
designaproduct
drawassemblydrawings

18.2.3 ModuleUnitSummaryandTimeAllocation

EngineeringDrawingandDesign
Code Sub-Module Content Time

Hrs
18.2.1 Gears  Usesofgears

 Constructional
Features

2

18.2.2 Screw
Threads

 Helix
 Typesofscrews

threads
 Partsofscrew

6

18.2.3 Cams  TypesofCAM
followers

 TypesofCAM:
 Motiongraphs:
 Cam profiles

6

18.2.4 Bearings  BearingsandBushes
 BearingApplications

2

18.2.5 LimitsandFits  Definitionoftermsof
terms

4
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 TypesofFits
 Dimensioningusing

Limitsandfits
 Applicationoflimits

andfits
18.2.6 Fastenersand

Locking
Devices

 Temporaryfasteners
 Permanent

Fasteners:

2

18.2.7 Assembly
Drawing

 Orthographic
Explodedviews

 PictorialExploded
views

 Partslist
 Sectionalviews:
 Hatchingmethods

16

18.2.8 Engineering
Design

 Principlesofdesign
 Designconsideration
 Functionalobject
 Riskmanagement
 Materialestimation

andcosting
 Costbenefitanalysis

6

18.2.9 Designof
Jigsand
Fixtures

 Definitionofjigsand
fixtures

 Elementsofjigs
 Functionsofjigsand

fixtures
 Designsteps
 Degreeoffreedom

oflocation
 Designjigsand

fixture
 Generaldesign

principles
 Applicationofjigs

andfixtures
 Machiningonlathe

12

18.2.10 Geometrical
Tolerance

 Definitionof
Geometrical
tolerancing

 Principlesof
tolerancing

 Applicationexercises

6
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18.2.11 Product
Designand
Specification

 Feasibilitystudies
 Design
 Factorsaffecting

productdesign

4

TotalTime 66

18.2.1 SPURGEAR

Theory

18.2.1T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)statetheusesof

spurgearsin
engineering

b)constructaspur
gear

c) calculatethegear
datafrom the
giveninformation

18.2.1C Competence
Thetraineeshould
havetheabilityto
designinvolutegear
teeth

Content
18.2.1T1 Usesofgears

i) Torque
reduction/multipli
cation

ii) Motion
transmission

iii)Speed
reduction/increas
e

iv)Motiondirection
change

18.2.1T2 Constructional
Features

18.2.1T3 Geardatacalculation
i) Pitchcircle

diameter
ii) Module
iii)Pressureangle
iv)Clearance
v) Basecircle
vi)Addendum
vii)Dedendum

SuggestedLearningResources
i) Enginegear

models
ii) Textbooks
iii)Theinternet

18.2.2 SCREW THREADS

Theory

18.2.2T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)constructhelices

withreferenceto
singleandmulti-
startthreads

b)sketchandlabel
thepartsofa
screwthread

c) identifydifferent
typesofscrew
threads

18.2.2C Competence
Thetraineeshould
havetheabilityto
drawsinglestartand
multistarthelices

ea
sy
tve
t.c
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Content
18.2.2T1 Helix

i) Single-start
thread

ii) Multi-startthread
18.2.2T2 Typesofscrews

threads
i) V-threads
ii) Squarethreads
iii)ACME
iv)Buttress

18.2.2T3 Partsofscrewthread
i) Pitch
ii) Crest
iii)Root
iv)Diameter

SuggestedLearningResources
i) Models
ii) Textbooks
iii)Theinternet

18.2.3 CAMS

Theory

18.2.3T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeable:
a)explainthe

functionsofa
cam

b)drawvarious
typesofcam
followers

c) constructvarious
cam profilesfor
givenmotions

18.2.3C Competence
Thetraineeshould
havetheabilityto
designcam profiles
fordifferenttypesof

engine

Content
18.2.3T1 Functionsofacam

i) Types
ii) Radialdisc
iii)Cylindrical

18.2.3T2 Cam followers
i) Knifeedge
ii) Roller
iii)Flatfollower

18.2.3T3 Cam profiles
i) Uniform velocity
ii) Uniform

accelerationand
retardation

iii)Simpleharmonic
motion

iv)Combinedprofile
oftheabove
motions

SuggestedLearningResources
i) Enginecamshaft

model
ii) Cam lobesmodel
iii)Textbooks
iv)Theinternet

18.2.4 BEARINGS

Theory

18.2.4T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeable:
a)explaintheneed

forabearing
b)identifyand

sketchvarious
typesofbearings

c) selectasuitable
bearingforusein
agivenpartofa
vehicle

ea
sy
tve
t.c
om
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18.2.5C Competence
Thetraineeshould
havetheabilityto
selectanduse
bearings

Content
18.2.4T1 Purposeofbearing
18.2.4T2 BearingsandBushes

i) Ballbearing
ii) Rollerbearing
iii)Taper
iv)Needle
v) Plane
vi)Bushbearing

18.2.4T3 BearingApplications
i) Gearboxes
ii) Wheelsandtyres
iii)Engines
iv)Lathe
v) Miller

SuggestedLearningResources
i) Enginemodels
ii) Gearboxmodels
iii)Textbooks
iv)Theinternet

18.2.5 LIMITSANDFITS

Theory

18.2.5T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)definelimitsand

fits
b)identifyandapply

thevarioustypes
fits

c) useBS4500,
KenyaBureauof
StandardandISO
todimension

drawings

18.2.5C Competence
Thetraineeshould
havetheabilityto
applylimitsandfitsin
mechanicaldesigns

Content
18.2.5T1 Definitionoftermsof

terms
i) Upperandlower

limit
ii) Tolerance
iii)Unilateral
iv)Bilateral
v) Nominalsize

(Basicsize)
vi)Hole-basis

system
vii)Shaft-basis

system
18.2.5T2 TypesofFits

i) Clearance
ii) Transition
iii)Interference
iv)Applications
v) Engineering

designand
manufacture

18.2.5T3 Dimensioning
i) TheBS4500A&

BS4500Bcharts
ii) Tolerancing

SuggestedLearningResources
i) TextBooks
ii) TheBS4500A&

BS4500BCharts
iii)Internet

18.2.6 FASTENERSAND
LOCKINGDEVICES

Theory

ea
sy
tve
t.c
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18.2.6T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)identifyanddraw

temporary
fasteningdevices

b)identifyanddraw
ofpermanent
fasteningdevices

c) sketchanddraw
typesoflocking
devices

18.2.6C Competence
Thetraineeshould
havetheabilityto:
i) Differentiate

between
permanentand
temporary
fasteners

ii) Sketchanddraw
screws,nutsbolts
andrivets

Content
18.2.6T1 Temporaryfasteners

i) Screws
ii) Capscrews
iii)Countersunk

screws
iv)Grubscrews
v) Hexagonalhead

screws
vi)Nutsandbolts
vii)Hexagonal
viii)Square
ix)Round
x) Flat
xi)Pins
xii)Taperedcotter
xiii)Splitpins
xiv)Keysand

keyways
xv)Woodruff

xvi)Straight
xvii) Tapered
xviii) Round
xix)Feather
xx)Parallelrectangle

18.2.6T2 PermanentFasteners:
i) Rivets
ii) Snaphead
iii)Panhead
iv)Round

countersunk
v) Countersunk
vi)Hexagonslotted

grubscrew
18.2.6T3 Lockingdevices

SuggestedLearningResources
i) Fasteningdevices

models
ii) Textbooksand

charts
iii)Theinternet

18.2.7 ASSEMBLY
DRAWING

Theory

18.2.7T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)draw

orthographic
projectionfrom
workingdrawing
andassembly
drawing

b)drawvarious
typesofsectional
views

c) drawsectional
views,planand
elevationofan
assembled
component

ea
sy
tve
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d)produceaparts
listforan
assembled
component

18.2.7C Competence
Thetraineeshould
havetheabilityto:
i) Readand

interpretexploded
views

ii) Produceworking
drawings

iii)Producesectional
viewsofdetails
thatcannotbe
seenfrom
orthographic

iv)Preparepartslist

Content
18.2.7T1 Orthographic

i) Plan
ii) Endelevation
iii)Frontelevation

18.2.7T2 Sectionalviews:
i) Off-setsectional

views
ii) Sectionalfront

elevation
iii)Endsectional

elevation
iv)Sectionalplan
v) Half–sectional

views
vi)Alignedsectional

view
vii)Revolved

sectionalviews
viii)Brokenout

sectionalviews
18.2.7T3 Hatchingmethods

i) Hatchingline
ii) Shading

18.2.7T4 Partslist
i) Partnumber

ii) Partname
iii)Partmaterial
iv)Numberoff
v) Description

SuggestedLearningResources
i) Textbooks
ii) Drawingcharts
iii)Theinternet

18.2.8 ENGINEERING
DESIGN

Theory

18.2.8T0 SpecificObjectives
Bytheendofthesub
modulethetrainee
shouldbeableto:
a)explainprinciples

ofdesign
b)describe

considerationsto
beobservedin
designwork

c) designfunctional
objectsin
Engineering

d)managepotential
designrisks

e)estimateandcost
materialsfora
design

f) carryoutacost
benefitanalysis
forthedesign

18.2.8C Competence
Thetraineeshould
havetheabilityto:
i) PracticeDesign

principlesthat
meetsuser
requirements

ii) Carryoutdesign
strategiesthat

ea
sy
tve
t.c
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meetboththe
deadlineand
estimatedbudget

Content
18.2.8T1 Principlesofdesign

i) Designbrief
ii) Analysis
iii)Synthesis
iv)Evaluation
v) Implementation

18.2.8T2 Designconsideration
i) Ergonomics
ii) Materials
iii)Manufacturing

methods
iv)Casting
v) Machining
vi)Sintering
vii)Fabrication
viii)Hotandcold

working
18.2.8T3 Functionalobject

i) User
requirements

18.2.8T4 RiskManagement
i) Riskidentification
ii) Riskevaluation
iii)Riskreduction

andminimization
18.2.8T5 Estimationand

costing
i) Material

Estimation
ii) Tasks
iii)Resources
iv)Manufacturing

costing
v) Materials
vi)Labor
vii)Overheads

18.2.8T6 Costbenefitanalysis

SuggestedLearningResources
i) Textbooks
ii) Theinternet

iii)Theindustry

18.2.9T0DESIGNOFJIGSAND
FIXTURES

Theory

18.2.9T0 SpecificObjectives
Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)defineajiganda

fixture
b)explainthe

elementsofJigs
andfixtures

c) listfunctionsof
jigsandfixtures

d)listthedesign
stepsofjigsand
fixtures

e)statethedegree
offreedom as
appliedtojigs
andfixtures

f) designjigsand
fixturesfor
various
applications

18.2.9C Competence
Thetraineeshould
havetheabilityto:
i) Fabricateajigfor

agiven
fabricationdesign

ii) Designajigfora
giventask

Content
18.2.9T1 Definitionofjigsand

fixtures

ea
sy
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18.2.9T2 Elementsofjigs
i) Body
ii) Locating

elements
iii)Toolguide
iv)Clamping

elements
18.2.9T3 Functionsofjigsand

fixtures
i) Reductionof

costsof
operation

ii) Increasein
production

18.2.9T4 Designsteps
i) Sequenceofthe

operation
ii) Locationsystems
iii)Clampingsystem

18.2.9T5 Degreeoffreedom of
location

i) Twolinearand
rotarymovement
onaxisOX

ii) Twolinearand
rotarymovement
onaxisOY

iii)Twolinearand
rotarymovement
onaxisOZ

18.2.9T6 Designjigsand
fixture

i) Milling
ii) Drilling
iii)Machiningon

lathe
iv)Generaldesign

principles
v) Locationmethods
vi)Clamping

methods
vii)Loadingand

unloading
process

viii)Worksupports
ix)Stabilityand

rigidity
x) Clearancefor

chips
xi)Coolanttothe

cuttingedge
xii)Applicationofjigs

andfixtures
xiii)Milling
xiv)Drilling
xv)Machiningon

lathe

SuggestedLearningResources
i) Charts
ii) Assortedjigsand

fixtures
iii)Workpieces

18.2.10 GEOMETRICAL
TOLERANCING

Theory

18.2.10T0 Specific
Objectives

Bytheendofthesub
moduleunit,the
traineeshouldbeable
to:
a)define

geometrical
tolerancing

b)statethegeneral
principlesof
geometrical
tolerancing

c) identify,drawand
apply
recommended
symbolsof
tolerancing

18.2.10C Competence

ea
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Thetraineeshould
havetheabilityto
applygeometric
tolerancingtoproduce
agivendesigntask

Content
18.2.10T1Definitionof

geometrical
tolerancing

18.2.10T2Principlesof
tolerancing
i) Straightness
ii) Parallelism
iii)Flatness
iv)Squareness
v) Roundness
vi)Datum
vii)Cylindricity

18.2.10T3Applicationexercises

SuggestedTeaching/Learning
Resources
i) BS308

geometrical
tolerancingcharts

ii) Assorteddrawing
instruments

iii)Trainersmanuals

18.2.11 PRODUCTDESIGN
ANDECIFICATIONS

Theory

18.2.11T0 SpecificObjectives
Bytheendofthe
submoduleunit,
thetraineeshould
beableto:

a)perform feasibility
studiesonsimple
designs

b)describethe
design
specificationsof

aproduct
c) describefactors

affectingproduct
design

Content
18.2.11T1Feasibilitystudies

i) Aim offeasibility
studies

ii) Functionsofthe
design
manufacture

iii)Methodsof
design
manufacture

18.2.11T2Design
i) Customer

requirements
ii) Company

requirements
18.2.11T3Factorsaffecting

productdesign
i) Material

appearance
(aestheticvalue)

ii) Methodof
production

18.2.11C Competence
Thetraineeshould
havetheabilityto
designandspecifythe
productusing
standardsymbols

SuggestedTeaching/Learning
Resources
i) Variousdesigned

products
ii) wheelbarrow
iii)screwjack
iv)textbooks
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