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CALENDAR DESCRI PTI ON

THEORY & SHCP MCH 107/ MCH 117/ MCH 120/ MCH 12
Cour se Nane Cour se Nunber

PHI LOSOPHY/ GOALS:

To famliarize the student with the machinery and tools used in an
industrial type machine shop. To cultivate a level of skill in each
student, based on their individual abilities, to prepare them either
for an apprenticeship if they are successful/ or return to accept the
chal l enge of the nore diversified topics in the' second year.

METHOD OF ASSESSMENT (GRADI NG METHOD) :

PRACTI CAL LAB ASSI GNVENTS & PRQIECTS 75%
ATTENDANCE/ COOPERATI ON/ | NI TI ATI VE 25%
THEORY CLASS TESTS 75%
ATTENDANCE & WRI TTEN ASSI GNVENTS 25%

(NOTE: 1% PER HOUR OF ABSENTEEI SM W LL BE DEDUCTED FROM TOTAL MARK,
| F ATTENDANCE BECOMES A PROBLEM

TEXTBOOK

Technol ogy of Machi ne Tool s Kear Cswald (3rd edition)
OBJECTI VES

To bring each student to as high a level of conpetency in the know edge
and skills required in the trade as tinme permts. To develop a good
work ethic. To nake each student aware of the opportunities available
to themwhen they conplete the course, and where they can branch out

to later in their careers.



UNI T TOPI C THEORY PRACTICAL TOTAL PAGE
1 SAFETY
2 BLUEPRI NTS
3 BENCH TOOLS 4 10 14
4 HAND TOOLS 4 10 14
5 MEASUREMVENT 12 6 18
6 REFERENCE TABLES 3 — 3
8 OCCUPATI ONAL  CAL
( MATHEMATI CS) 10 — 10
9 LAYOUT 4 20 24
10 HEAT TREAT 4 10 14
11 MATERI ALS 5 — 5
12 TOOLS 5 10 15
13 HACKSAW — 2 2 21
14 BANDSAW 3 40 43 21-2
15 RADI AL DRILL & SENSI TIVE DRILL 5 50 55 23
16 LATHE 20 100 120  26-2
M LLI NG - VERTI CAL & HORI ZONTAL 22 75 97  32-3
(ON SEPARATE COURSE OUTLI NE
— CARBIDE TOOLI NG 30 — 30)
22 SURFACE GRI NDER 5 15 20 36
26 N. C. 12 12 24 37
150 360 510




UNIT 1 SHOP SAFETY

1.01. Machi ne Shop Safety

a) Acceptabl e behaviour

b) Equi pment

c) Health hazards

d) Conpressed air hazards

e) Accident reporting procedures
f) Personal safety

g) Proper lifting procedures
h) Safe working conditions

1.02. Protective Clothing

a) Safety hazards

b) Proper fit

c) Optimum protection
d) Applications

1.03.*. Head Protectors

a) Safety hazards

b) Proper fit

c) Optinmum protection
d) Applications

1.04. Eye Protectors

a) Safety hazards

b) Proper fit

c) Optimum protection
d) Maximum visibility

1. 05. Hand Protectors

a) Safety hazard

b) Proper fit

c) .Optimum protection
d), Applications

1. 06. Foot Rrotectors

a) Safety hazard

b) Proper fit

c) Optinmum protection
d) Applications



UNNT 3 MECHANI CAL  BENCH/ ASSEMBLY HAND TOOLS AND OPERATI ONS

3.01. Screw Drivers

a) Type and size
b) Safest fit

c) Torque

d) Accessibility
e) Mai ntenance

3. 02. W enches

a) Type and size

b) Safest fit

c) Speed of operation

d) Torque

e) Proper handling techniques

3. 03. Pliers

a) Type and size
b) Type of operation to be perforned
c) Size and shape of workpiece
d) Location accessibility
e) Qipping pressure
f) CQutting characteristics
g) Proper handling and storage
3. 04. Vice Gips

a) Type of operation to be perforned
b) Size and shape of workpiece

c) Accessibility of |ocation

d) Gipping pressure

e) Correct nethod of jaw adjustnent
f) Handling and storage

3. 05. Hand Hammer s

a) Types and shapes

b) Applications

c) Striking inpacts

d) Proper head fastening
e) Handling and storing

3. 06. Punches

a) Types and shapes for operations to be perforned
b) Sizes

c) Holding characteristics

d) Applications

e) Handling and storing



3.07. Letter/ Number Punches

a) Type and sizes of letters

b) Type and sizes of numbers

c) Workpiece surface finish and hardness
d) Holding characteristics

e) Applications

f) Handling and storing

3. 08. Vi ces

a) Type of clanping required

b) Size and geonetry of the workpiece to be held
c) Pressure applied

d) Workpiece surface protection

e) Handling, storage and maintenance

3. 09. Cl amps

a) Type of clanping required

b) Size and geometry of the workpiece to be held
c) Ampunt of pressure to be applied

d) Workpiece surface protection

e) Applications

f) Storage and mai ntentance

3.10. Threaded Fasteners

a) Conponent assenblies
b) Types, sizes and fits
c) Working length

d) Holding capability

e) Thread deformation

f) Thread classes

g) Head characteristics
h) Hardness and finishes
i) Thread symbols

j) Torque limtations

k) Use and type of washers

3.12. Tap Extractors

a) Type and size

b) Accessibility of |ocation

¢c) Holding characteristics

d) Type and size of tap wrench required



3-14. Screw Extractors

a) Type and size
b) Holding characteristics
c) Type and size of broken screw to be renoved

d) Accessibility of |ocation



UNIT 4 METAL- REMOVI NG HAND TOOLS AND OPERATI ONS

4. 01. Tap/ Reamer and Threadi ng Di e Hol di ng Devi ces

a) Type and size of tool to be mounted

b) Operations to be performed

c) Accessibility to location of operation
d) Tool holding capacity

e) Applications

f) Handling, storing and mai ntenance

4.02. Hand Reaners

a) Type of material to be reaned

b) Size and shape of hole to be produced
¢c) Rough and or finish cuts necessary

d) Tool holding devices

e) Econom cal tool life

f) Cutting edge materials

g) Cutting fluids necessary

h) Surface finish quality

i) Correct nethod of adjustnment

j) Handling, storage, and maintenance

4.03. Hand Taps

a) Types/shapes

b) Type of material to be tapped

c) Types, sizes, and lengths of threads to be produced
d) Pre-and-finish tapping

e) Tool holding device required

f) Most economcal tool life

g) Cutting characteristics

h) Cutting edge materi al

i) Operational torque

j) Surface finish quality

k) Handling,' storing, and naintenance

4. 04. Hand Threadi ng Di es

a) Types/shapes

b) Type of material to be threaded

c) Types and sizes of threads to be produced
d) Pre-and finish threading

e) Tool holding devices

f) Most economi cal tool life

g) Cutting characteristics

h) Operational torque

i) Cutting fluid requrenents

j) Handling, storage, and maintenance



4.

4.

4.

. 05.

06.

07.

08.

Met al

a)
b)
c)
d)
e)

f)
9)
h)
i)
i)

Hand Hack- Saws

Frame types and sizes

Saw types
Pitch of

bl ades

Cutting edge materials

Type and surface condition of the materi al
to be sawed
Si zes and shapes of workpiece
Most economi cal tool
Sawi ng tensions

Lengt h of
Handl i ng,

Met al Hand Fi

a)
b)
c)
d)

e)
f)
g)
h)
i)
i)

saw bl ade
storing a

| es

Types/ shapes

Si zes

life

tool life
nd mai nt enance

Hol di ng characteristics and requirenents

Type and surface condition of the materi al
to be filed
Shape of workpiece produced
Rough and/or finish
Cutting edge materi al
Most econom cal too
File cl eaning operations

Handl i ng,

Met al Chi sel s

storage,

cuts necessary
life

and mai nt enance

Cutting edge materials
Type and surface condition of the materi al

storing,

life
and mai nt enance

Cutting edge materials
Type and surface condition of the materi al

shapes

Tool hol di ng/ mounting requirenments

a) Types/shapes
b) Sizes
c)
d)
to be chipped
e) Shape of workpiece
f) Most econom cal tool
g) Handling,
Met al Hand Scrapers
a) Types/shapes
b) Sizes
c)
d)
e) Workpiece
f)
g) Most econom cal tool
h)

i)

life

Cutting and shaping characteristics

Handl i ng,

st or age,

and mai nt enance



4. 09.

b)
c)

d)
e)

f)

Abrasive Coth

Types
Si zes

Type and surface condition of
to be polished
Requi red finished shape

Pol i shi ng speeds
Quality of surface finishes.

the materi al
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UNIT 5 MEASURI NG TOOLS AND CPERATI ONS

5.01.1 Vernier Measuring Tools

a) Types
b) Conponents, working principles, and adjusting
mechani sm

c) Values of graduations

d) Measuring range

e) Accessibility to location

f) Applications

g) Tenperature variations

h) Excess pressure

i) Checking devices

j) Handling, storing, and maintaining

5.01.2 Mcroneter Measuring Tools

a) Types, including extension rods and inter-
changeabl e anuils

b) Conponents, working principles, and adjusting
mechani sm

c) Values of graduations

d) (Obtai nabl e neasuring accuracy

e) Applications

f) Tenperature variations

g) Accessibility to location

h) Excess pressure

i) Checking, setting and |ocking at predeterm ned
val ues

]) Handling, storing, and nmaintaining

5.01-3 Dial Indicators

a) Types

b) Conponents, working principles and adjusting
mechani sns

c) Values of graduations

d) btainable neasuring accuracy

e) Measuring ranges

f) Tenperature variations

g) Applications

h) Munting characteristics

i) Accessibility to l|ocation

j) Handling, storing, and nmaintaining



5.02.1

5.02.2

5.03.1

5.03.2

Di al

a)
b)

c)
d)
e)
f)
9)
h)
i)
i)
k)

I ndi cator Sets

Types

Functional parts, working principles,
adj usti ng mechani sms

Val ues of graduations

Obt ai nabl e accuracy

Measuri ng ranges

Excess vibration

Accessibility to location

Mounting characteristics
Predeterm ned val ues

Tenperature variations

Handl i ng, storing, and maintaining

Gauge Bl ock Sets

a)
b)
c)
d)
e)
f)
g)
h)
i)

Degree of accuracy

Calibrating ranges

Cl asses

Accur acy

Tenperature variations

Checki ng devices

Sel ection for build-up

Wi ngi ng

Handl i ng, storing, and maintaining

St eel Measuring Rul es

a)
b)
c)
d)
e)
f)

Type of measuring

Measuring range

Accessibility to |ocation

Val ues of graduations

Appl i cations

Handl i ng, storing, and maintaining

Preci si on Conbi nati on Squares

Type of measuring

Conmponents and working principles
Measuring range

Accessibility to location

Val ues of graduations

Applications

Protractor readings

Handl i ng, storing, and maintaining

and



5.03.3

5.03. 4

5,04.5

5.04.6

10

Verni er Hei ght Gauges

Conponents, working principles, and adjusting
Mechani sns

Attachnents

G aduation val ues

ot ai nabl e accuracy

Tenperature variations

Excess pressure

Measuring range

Accessibility to | ocation

Handl i ng, storing, and maintaining

Uni versal Vernier Bevel Protractor

a)
b)

Conponent s

Wor ki ng principles, and adjusting nmechani sns
Graduati on val ues

ot ai nabl e neasuring accuracy

Measuring ranges

Hol di ng characteristics for neasuring
Checki ng"and | ayout operations

Appl i cations

Verifying nmeasuring accuracy using checking
devi ces

Handl i ng, storing, and maintaining

Thread Pitch Gauge Sets

a)
b)
c)
d)
e)

Types of thread forns (profile)
Checki ng ranges
G aduati ons

- Appl i cations

Handl i ng, storing, and naintaining

Thi ckness (Feeler) Gauge Sets

a)
b)
c)
d)
e)
f)
9)
h)

Checki ng ranges

G aduat i ons

Applications

Tenperature variations

Excess pressure

Checki ng devi ces

Bl ade conbi nati ons

Handl i ng, storing, and naintaining
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5.04.7 Surface Finish Conparator Sets

a) Types

b) Checking ranges

c) Mcro-finish graduations

d) Applications

e) Surface conparison

f) Handling, storing, and nmaintaining

5.04.8 Cutting Tool Geonetry Check Gauges

a) Types

b) Checki ng val ues

c) Holding characteristics

d) Handling, storing, and maintaining

5.05.1 Precision Straight Edges

a) Lengths/w dths

b) Holding characteristics

c) Applications

d) Tenperature variations

e) Checking accuracy

f) Handling, storing, and maintaining

5-05.2 Precision Steel Squares

a) Length of right angle |egs

b) Accessibility to |ocation

c) Construction

d) Types

e) Sizes

f) Applications

g) Tenperature variations

h) Checking accuracy

i) Handling, storing, and maintaining

5.05.3 Radius/Fillet Gauge Sets

a) Checking ranges

b) Individual values

c) Holding characteristics

d) Applications

e) Handling, storing, and mai ntaining



1
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al ks

Adhesi ve properties

Mat eri al and surface condition

Chemi cal properties

Sol ution preparation

sol utions

Optimum visible effects for scribing and

Handl i ng and storing

Scribing Tool s

ranges

Hol di ng characteristics

wor ki ng principles, and adjusting

ty to location
shar peni ng and honi ng
Setting to predeterm ned val ues

Layout Dyes/ Ch
a) Types
b) Col our effect
c)
d) Applications
e)
f) Duration of stain
g)
h) Foreign matter
i)
j) Neutralization of
k)
mar ki ng
1)
Layout
a) Type of operation
b) Di nensi onal
c) Types
d) Si zes
e)
f) Applications
g) Conponents,
mechani sns
h) Accessi bil
i) Hardening,
i)
k) Handling,

storing,

Mar ki ng Punches

Types

Poi nt angl es
Hol di ng characteristics
Applications

Excessive force
Ref erence points and intersections
Starting centres
Scri bed outlines
Har deni ng and gri ndi ng

Handl i ng,

storing,

and mai nt ai ni ng

and mai nt ai ni ng
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5.06,4 Contour "Layout Tenpl ates

a) Types

b) Sizes

c) Contours

d) Holding characteristics

e) Applications

f) Handling, storing and maintaining

5.07.1 Precision Supporting/Positioning Devices

a) Required type

b) Size and geonetry of workpiece

c) Types

d) Applications

e) Excessive force

f) Dimensional accuracies

g) Handling, storing, and maintaining

5.07.2 Sine Bars

a) Types

b) Components and working principles

c) Measuring/checking ranges

d) Size and geometry of the workpiece

e) Holding characteristics

f) Applications

g) Tenperature variations

h) Excessive force

i) Setting/positioning using gauge block build-ups
j) Handling, storing, and maintaining

5.08.1 Measure Linear Di mensions

a) Steel measuring rules

b) Conbi nation square

c) Verniers

d) M croneters

e) Vernier height gauges conplete with attachments

f)y Dial indicators

g) Obtain the maxi num measuring and reading
accuracy



5.08.2

5.08,3

5.10.1

5.10. 2

- 14 -

Measure Linear Differentials

a)
b)
c)
d)
e)

f)

St r ai ght
Fl at
Par al | el
Round

Using the dial indicator, and indicator sets
Obtain the maxi num measuring and reading
accuracy

Angul ar Measur ement

a)
b)
c)
d)
e)

f)

9)
h)
i)

Acut e

Obt use

Conpound

Preci sion combination squares with protractors
Uni versal vernier bevel protractors

Sine bars in conjunction with gauge blocks and
di al indicator sets

Surface plates

Maxi mum measuring and readi ng accuracy
Measuring angles on conical surfaces

Tel escopi ng Gauges

a)
b)
c)
d)
e)
f)
9)
h)
i)

Smal

a)
b)
c)
d)
e)
f)
g)
h)
i)

Si zes

Conmponents and working principles
Checki ng ranges

Applications

Excess pressure

Accessibility to location

Checki ng accuracy

Hol di ng characteristics

Handl i ng, storing, and maintaining

| Hol e Gauges

Si zes

Components and wor ki ng principles
Checki ng ranges

Applications

Excess pressure

Accessibility to |ocation

Checki ng accuracy

Hol di ng characteristics

Handl i ng, storing, and maintaining
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5.10-3 Screw Thread M croneters

a) Conponents, working principles, and adjusting
mechani sns

b) Values of graduations

c) (btainable neasuring accuracy

d) Applications

e) Tenperature variations

f) Excess pressure

g) Checking, setting and |ocking at predeterm ned
val ues

h) Pitch dianeters

i) Parts of threads

j) Tolerance limtations

k) Handling, storing, and maintaining
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UNIT 6 OCCUPATI ONAL REFERENCE TABLES/ CHARTS
6. 01 Conver si on Tabl es/Charts

a) Types

b) E ornat

c) Magnitudes and di mensions
d) Graduations
e) Limtations
f) Accuracy
Abbr evi ati ons
ﬁ; Ter m nol ogy
1) Applications

6. 02 Mat eri al and Product-Rel ated Specification and
Val ue Tabl es/ Charts

a) Types
b) Format
c) Magnitudes and di nensions
d) Standards
e) Abbreviations
f) Term nol ogy
Gr aduati ons
% Accur acy
i Limtations
J Applications
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UNIT 8 THREAD CALCULATI ONS FOR SINGLE PO NT CUTTI NG

8.01 a) National Threads
b) Metric Threads
c) Unified Threads
d) Square Threads
e) National Acne

f) Pipe Acne
8.02 Taper cal cul ati ons.
8.03 Cal cul ate gauge block build up for sine bar.
8. 04 Chordal distance of holes on a bolt circle.
8. 05 Di stance across corners on a hexagon.
8. 06 Gear ratios and speed cal cul ati ons.
8. 07 Determ ne length of blade for band saw.
8.08 Cal cul ate surface speeds of cutters and worKk.
8.09 Determ ne weight of material by vol une.
8.10 Cal cul ations of angles on shop drawi ngs which are omtted



UNIT 9

9.01

Use of:

- 18

LAYOUT OPERATI ONS

Geonetrical Configurations

a) Layout sequences

b) Surface preparation

c) Tool manipul ation

d) Accuracy and clarity of appearance
e) Construction

f) Predeterm ned tol erances, Linear -.005";
g) Prick punch markings

h) Centre punch markings

i) Layout dyes/chal ks

j) Marking punches

k) Layout scribing tools

1) Precision straight edges

m  Steel measuring rules

n) Precision steel squares

0) Vernier height gauges

p) Universal vernier bevel protractors
g) radius/fillet gauge sets

r) Contour tenplates

S) Muilti-purpose precision devices

t) Workpiece holding/clanmping devices

+

Angul ar -10'



UNIT 10

10. 02

Car bon cont ent
and al | oyi ng

el ement s
terns of:

in

10. 03
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HEAT TREATI NG OPERATI ONS

Heat Treatable Ferrous Metals

a)
b)
c)
d)
e)
f)
¢))
h)
|

k

1)
m
n)
0)
p)
¢))

r)
S)
t)
u)

Applicable heat treating processes
Har denabi lity

Application

Decal escence poi nt

Recal escence poi nt

Lower critical tenperature
Upper critical tenperature
Critical range

Pearlite

Cenentite

Austenite

Eutectoid steel
Hypereutectoid steel

Car bon cont ent

Toughness

Tensile strength

Wear resistance
Hardenability

Application
Machinability

FbatVQLgﬁpihbttharts

b)

Types

For mat

G aduati ons

Limtations

Ranges

Abbr evi ati ons

Ter m nol ogy

Tenper ature

Mat eri al properties

Applications

Case depth relative to tenperature and tine
Tenpering col ours .

Har dness conversion relative to Rockwel |,
Brinell, Vickers

Tenpering tenperatures

Anneal i ng tenperature range

Maxi mum cooling rate for annealing
Anneal i ng hardness (B.H N.)
Preheating tenperatures
Aust eni ti zing tenperatures
Quenchi ng medi um
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UNIT 11 MACHI NABLE WORKPI ECE MATERI ALS

11.01 Machi nabl e Ferrous Metal s

a) Size, shape, and surface condition
b) Mchinability

c) Corrosion resistance

d) Wear resistance

e) Tensile strength

f) Surface finish

g S AE/AI.S 1, code identification
h) A S.T.M code identification

i) Manufacturer's colour code

Ef fects of i) Applications
carbon cont ent k) Tensile strength
on properties 1) Hardness

with regard to m Ductility
n) Mlleability
o) Elasticity
p) Wear resistance
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UNIT 14 VERTI CAL BAND SAW POVWER HACK SAW

14.01 Operate Vertical Band Saw

a) Operating principles

b) Types, functions, and |ocations of main conmponents
c) Controls and standard accessories

d) Speeds and feeds

e) Table settings

f) Control settings

g) Butt welding, annealing and grinding of blades
h) Bl ade mounting

i) Tension adjustnent

j) Size identification

k) Sawi ng capacity

1) Routine maintenance tasks

13.02 Operate Power Hack Saw

a) Size identification

b) Sawi ng capacity

c) Operating principles

d) Types, functions, and locations of main
conponents and controls

e) Speeds and feeds

f) Mounting and adjustment of saw bl ades

g) Set-up

h) Cool ant supply

i) Routi ne mai nt enance tasks

14. 05 Met al Band Saw Bl ades

a) Types of bl ades

b) Tooth types and pitch

c) Sizes

d) Hol ding/ mounting characteristics

@) Cutting edge materials

f) Cutting and shaping characteri.stties

g) Length of saw blade tool life

h) Type and surface condition of material
i Si zes and shapes of workpiece produced
jg Bl ade stability
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14. 06 Metal Band Saw Fil es

a) Types
b) Tooth shapes
c) Sizes

d) Hol ding/nmounting characteristics

e) Cutting edge materials

f) CQutting and shaping characteristics

g) Rough and finish filing

h) Operational feed and speed

1) Cutting fluid requirenents

j) Metal renoval efficiency

k) Surface finish quality

1) Tool life

nm Type and surface condition of material

to be filed
n) File stability
0) Economical tool life

p) Handling, storing, and maintaining
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UNIT 15 BENCH AND RADI AL DRI LL PRESSES

15.01.1 Bench & Pedestal Drill Press Operation

a) Size identification

b) Cutting capacity

c) Operating principles

d) Types, functions, and | ocations, of main
conponents and controls

e) Spindle speeds

f) Holding characteristics (work)

15.01. 2 Set-Up Radial Drill Press

a) Size identification

b) Cutting capacity

c) Machining sequences

d) Wbrkpi ece supporting requirenents

e) Setting of speed and feed controls

f) Feed travel limtations

g) Accessibility to |ocation

h) Wrking fornmula for cutting speed and feeds

i) Excessive vibration

j) Feed rate selection

k) Securing of workpiece

1) Tool positioning (location to |ayout)
15. 02 Operate Radial Drill Press

a) Operating principles

b) Types

c) Functions and |ocations of mmin conponents
and controls

d) Standard accessories

e) Speed and feed control val ues

f) Gaduation values for spindle feed

g) Control settings

h) Spindle travel

) Mounting and securing of workpiece hol ding
and supporting devices

) Cutting fluid requirenents

) Routine maintenance tasks



12.01 Metal Drills

a) Types/shapes
b) Sizes (nunber, letter, fractional)
c) Shank taper sizes
d) Hol di ng/ mounting characteristics
e) Cutting edge materials (solid, tipped)
f) Cutting and shaping characteristics
g Drill dianmeters for hole enlargenents
h) Rough and finish drilling
i) Hole size accuracy
j) Surface finish
k) Tool life
1) Type and surface condition of materia
m Sizes, dianeter tol erances
n) Shapes of hol es produced
0) Set-up rigidity
p) Cutting feeds and speeds
12.02  Hhun{BPBb} BPspSt OFLRgr s @Nd MBI ntaining
a) Types/shapes
b) Sizes
c) Pilot sizes
d) Holding/nounting characteristics
e) CQutting edge materials for solid, tipped
and renovabl e insert
f) Cutting and shaping characteristics
g) Applications
h) Speeds and feeds
i) Cutting fluid requirenents
j) Metal renoval efficiency
k) Surface finish quality
1) Tool life length
n Type and surface condition of materia
Tool rigidity

n)
0 Handl i ng, storing, and maintainin
12. 03 Ngchine Rea%ers g g

a) Types/ shapes

b) Fractional and decimal sizes

c) Taper sizes, accordance wth nunber system

d) Hol di ng/ nmounting characteristics

e) Cutting edge materials for solid, tipped,
and renovabl e insert

f) Cutting and shaping characteristics

g) Rough and .finish ream ng



04

11

12
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speed and feed

to predeterm ned sizes

to be reaned

and mai nt ai ni ng

pre and finish tapping

efficiency

to be tapped

positioning, and securing

shank

Accessibility to area of machining
Si zes according to nmachine tool used

and mai nt ai ni ng

shanks

h) Operational

i) Surface finish quality

k) Tool life length

1) Adj ust nent

m Type of material

n) Size of hole

0) Handling, storing,

Machi ne Taps

a) Types/shapes

b) Thread types and sizes

c) Holding/nounting characteristics
d) Cutting edge materials

e) Cutting characteristics

f) Applications for

g) Operational speed

h) Cutting fluid requirenents

i) Material renova

j) Finish quality

k) Tool life length

1) Type of materi al

m Lengths of threads produced

n) Tool rigidity

FhpeFoRlilds) Shekipg: and mi ntaining
a) Types

b) External and internal taper sizes
c) Holding/nmounting characteristics
d) Applications

e) Inserting,

f) Taper size of tool

9)

h)

i) Handling, storing,

Drill Chucks

a) Types

b) Straight or taper

c) Holding/nmounting characteristics
d) Type of tool

e) Capacity

f) Operating principles

g) Applications

h) Insertion and securing

i) Accessibility to location

j) Rigidity of too

Handl i ng,

storing,

and nai nt ai ni ng
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UNIT 16 SET UP/ OPERATE ENG NE. LATHE

16. 01 Set Up Engi ne Lathe

a) Size, swing, and cutting capacity

b) Machi ni ng sequences

c) Tool holding and supporting requirenents

d) Correct setting for all speeds and feeds

e) Feed travel limtations

f) Positioning, nounting, and holding of workpiece
g) Rogidity of workpiece and tools

h) Wbrkpi ece deformation

i) Operational and running clearances

j) Continued accessibility of cutting tool
k) Vibrations during machining operations
1) Over and under tightening of workpieces

m Incorrect tool positioning in relation to
its centre line

16. 02 Operate Engi ne Lathe

a) Types, functions, and locations of its main
conmponents and controls

b) Operating principles

c) Speed and feed or pitch control val ues
d) G aduation values of mcronmeter collars
e) Angul ar values for conpound settings

f) Linear values on tailstock spindle

g) Setting of all spindle speeds and too
feed notions

h) Activating automatic tool notions over
predeterm ned di stances

i) Carriage stops

j) Tool post indexing

k) Tailstock offsets

1) Workpiece securing and supporting devices

m Running clearances for centre nount workpi eces

n) Running clearances for steady rest supported
wor kpi eces

o) Cutting fluid supply

p) Routine maintenance tasks



16- 04 Surfaces/ Shapes

Rough and finish turning

Fi ni sh al |l owance required

Fi nish tol erance perm ssible

Surface finish obtained

Type and anount of material to be renoved
Speeds and feeds applied

Cutting fluid requirenents

Cutting and shaping characteristics of tool
Rigidity of nounting

Rigidity of workpiece

Cutting capacity of tool

Inefficient cutting chip devel opnent and fl ow

Causes and Accuracy

remedi es for Surface finish

operation Tool pressure

failures Inefficient chip devel opnent and fl ow

Rough, wuneven, or out-of-round surfaces
Rapi d wear or damage to tool cutting edges

16.07  Threadss (%F Ror b S

a) Efficient cutting chip devel opnment and fl ow
b) Single and nmulti-start threads concentric
with axis e
c) Finish tolerance permssible
d) Surface finish obtained
e) Application of speeds and pitch feeds
f) Cutting fluid requirenents
g) Type, cutting and shaping characteristics of tool
h) Rgidity of too
i) Rigidity of workpiece
J]) Cutting capacity of machine tool
k) Pitch, geonetrical formand di mensional thread
_ t ol er ances
Possi bl e causes 1) (assification of fits
and renedi es . -
for operation nm Predeterm ned surface finishes
failures n) Inefficient chip devel opnent and flow
0) Rough, uneven, or out-of-round surfaces
p) Rapid wear or damage to tool cutting edges

g) Tool breakage



16. 08

Possi bl e causes
and renedies
for operation
failures

16, 09

Possi bl e causes
and renedi es
for operation
failures
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Machine Drilling Cylindrical Holes
a) Correct methods of drilling small, |arge,
deep and close tolerance holes
b) Finish hole diameter and perm ssible tolerance
c) Obtainable surface finish
d) Rough and/or finish cuts required
e) Type and anount of material renoved
f) Speeds and feeds
g) Cutting fluid applications
h) Type, cutting, and shaping characteristics
of drill wused
i) Drill rigidity
j) Workpiece rigidity
k) Cutting capacity of machine tool
1) Inefficient and/or unequal chip devel opnent
nm Oversized, out-of-round, or rough surfaced hol es
n) Holes out of alignnent
0) Rapid wear of, or damage to cutting edges
p) Tool breakage
Count er bori ng/ Spot Facing Cylindrical Holes
a) Correct nmethods of counterboring/spotfacing
small, large, deep and close tol erance holes
b) Finish hole diameter and perm ssible tolerance
c) Obtainable surface finish
d) Rough and/or finish cuts required
e) Type and anount of material renoved
f) Speeds and feeds
g) Cutting fluid applications
h) Type, cutting, and shaping characteristics
of drill used
i) Drill rigidity
j) Workpiece rigidity
k) Cutting capacity of machine too
1) Inefficient and/or unequal chip devel opnent
nm Oversized, out-of-round, or rough surfaced holes
n) Holes out of alignnent
o) Rapid wear of, or damage to cutting edges
p) Tool breakage



16. 11

Possi bl e causes
and renedi es
for operation
failures

16. 12

Possi bl e causes
and remedi es
for operation
failures

16. 13

Possi bl e causes
and renedi es
for operation
failures
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Ream ng Cylindrical Tapered Hol es

a) Rough and finish nachine ream ng

b) Finish tolerance permssible

c) Surface finish obtainable

d) Rough or finish cuts required

e) Type and amount of material to be renpbved
f) Speeds and feeds

g) Cutting fluid applications

h) Cutting characteristics

i) Workpiece rigidity

j]) Inefficient material renoval and flow

k) Over and undersized, or rough surfaced hol es
1) Holes out of alignnent

m Rapid wear of, or danmage to cutting edges
n) Reaner breakage

Hand Tappi ng

a) Tap drill and hole sizes

b) Type of thread

c) Classes of fit

d) Nunber of cuts required

e) Type and anount of material renoval
f) Type of hole (through, blind)

g) Thread surface finish

h) Cutting fluid applications

i) Workpiece rigidity

j) Inefficient material renoval and flow
k) Over and undersized threads

1) Threads out of alignnent

m Rapid wear of, or damage to cutting edges

Rhur ITORy BYFPKEBPEcal Surface Patterns

a) Nunmber and depth of passes required

b) Type of materi al

c) Anmpunt of nmaterial to be displaced

d) Specified finishes obtained

e) Lubricant applications

f) Speeds and feeds

g) Workpiece rigidity

h) Type of knurling tool and its rigidity
i) Insufficient material displacenent

j) Rough or uneven patterns

k) Rapid wear of, or damage to patterns of the
1) Breakage of knurling tools
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12, 03 Machi ne Reaners

a) Type of material to be reaned

b) Size and shape of hole

c) Rough and/or finish cuts necessary
d) Type of tool holding/ nmounting

e) Rigidity

f) Cutting feeds and speeds

g) Types/shapes

h) Reaner sizes
[ Nunber system

i

jg Cutting edge materials for solid, tipped
and renovabl e insert

k) Cutting and shaping characteristics

1) Cutting fluid applications

m Efficiency of material renova

n) Surface finish quality

0) Adjustnents to predeterm ned sizes

p) Handling, storing, and maintaining
12. 05 Single Point Tools

a) Types/shapes

b) Sizes

c) Holding/nounting characteristics

d) Cutting edge materials for solid, tipped,
and renovabl e insert

e) Cutting and shaping characteristics

f) Applications for rough and finish machining

g) Operational feeds and speeds

h) Cutting fluid requiremnments

i) Efficiency of material renoval

j) Surface finish quality

k) Length of tool life

1) Rgidity of tool

m Handling, storing, and naintaining
12.06 Knurling Tool s

a) Types/patterns

b) Sizes

c) Holding nounting characteristics

d) Displacenent edge materials

e) Enbossing characteristics

f) Applications for rough and finish knurling

g) Operational feed and speed
h) Lubricant requirenents

i) Quality of pattern finishes
j) Length of tool Ilife
k) Handling, storing, and maintaining
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11  Taper Sleeves/Sockets

a) Types

b) External and internal sizes

c) Holding/nounting characteristics
d) Applications

e) Mounting tool holders to nachine
f) Handling, storing, and nmaintaining

13 Si ngl e Point Tool Hol ders

a) Types/shapes

b) Sizes

c) Holding/nounting characteristics

d) Type of tool holding/ nmounting

e) Tool holding capacity

f) Tool mounting angles

g) Inserting, positioning, and securing
h) Type of machining operation

1) Accessibility to machining area

j) Handling, storing, and naintaining

14 Boring Bars

a) Types/shapes

b) Sizes

c) Holding/nounting characterisitics

.d) Tool holding capacity

e) Munting angles

f) Applications for rough and finish boring

g) Mouwunting to nmachine too

h) Inserting, positioning, and securing

i) Adjusting to required positions

j) Type of boring operation

K) Rigidity

1) Accessibility to location

m Handling, storing, and maintaining
15 Knurling Tool Hol ders

a) Types/shapes

b) Sizes

c) Holding/nmounting characteristics

d) Tool holding capacity

e) Applications

f) Inserting, positioning, and securing
g) Mounting holders to machine

h) Type of operations perforned

i) Rigidity of set-up

j) Accessibility to operation |ocation
k) Handling, storing, and naintaining



- J2 -

UNIT 18 SET UP/ OPERATE VERTI CAL M LLI NG MACHI NES

18. 01 Set Up Vertical MIling Machine

a) Size and cutting capacity

b) Machining sequences

c) Tool holding and supporting devices

d) Workpiece holding and supporting devices

e) Positioning of stops to limt tool and
table travel

f) Operational speeds, feeds, and tool rotation
direction

g) Vibrations

h) Over or under tightening of workplaces

i) Incorrect tool positioning

j) Type and depth of cut

k) Required shaping of workpiece

1) Operational clearances

m  Accessibility of |ocation

18. 02 Operate Vertical MIIling Machine

a) Operating principles

b) Types

c) Functions and locations, of its main conponents
and controls

d) Speed and feed control val ues

e) Graduation values of mcroneter collars

f) Angul ar val ues

g) Table and spindle limt stops

h) Wor kpi ece mounting and securing

i) Cutting fluid supply

i) Tabl e and saddl e | ocking conmponents

18. 08 Dr i

ling Cylindrical Holes

a) Finish hole diameter and permi ssible tol erance
b) Surface finish obtainable
c) Number of rough or finish cuts required
d) Type and amount of material renpoved
e) Speeds and feeds
f) Cutting fluid applications
g) Type, cutting, and shaping characteristics
h) Rigidity of nounting
. i) Rigidity of workpiece
ZﬁéSﬂZH%dfggses j) Cutting capacity of machine tool
for operational k) Unequal chip devel opnment and flow
failures 1) Oversized, out-of-round, and rough surfaced holes
m  Hol es out of alignnment
n) Rapi d wear of, or damage to cutting edges
o) Tool breakage



18- 09

Possi bl e causes
and renedi es
for operation
failures
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Count er bor e/ Spot Face Cylindrical Holes
On Vertical MII

a)
b)
c)
d)

Smal |, large, deep, and close tol erance hol es
Fi ni sh hol e dianeter and perm ssible tol erance
Surface finish obtainable

Rough and/or finish cuts required

Type and anount of material to be renoved
Speeds and feeds applied

Cutting fluid applications

Type, cutting, and shaping characteristics

of tool

Di aneter of hole drilled

Rigidity of workpiece

Cutting capacity of machi ne tool

I nefficient and/ or unequal chip devel opnent
and flow

Oversi zed, out-of-round, or rough-surfaced hoi
Hol es out of alignnent

Rapi d wear or damage to cutting edges

Tool breakage
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UNIT 20 SET UP/ OPERATE RAM AND TURRET TYPE
VERTI CAL M LLIT NG MACHI NES

20.01 Set Up Ram and Turret Type MIIling Machine

a) Size and cutting capacity

b) Machining sequences

c) Workpiece and tool-holding and supporting
requi renments

d) Positioning of stops to Ilimt tool and
tabl e travel

e) Operational speeds, feeds, and direction
of tool rotation

f) Vibrations during nmachining operations

g) Over or under tightening of workpieces

h) Tool positioning

i) Rotation in relation to location

j) Type and depth of cut to be perforned

k) Operational clearances

20. 02 Operate Ram and Turret Type MI1ing Mchine

a) Operating principles

b) Types, functions, and |ocations of main
conponents and controls

c) Speed and feed control val ues

d) Gaduation values of mcroneter collars

e) Angular values for ram and spindl e head settings

f) Limting spindle and table notions by use of
feed stops

g) Securing of conponent parts at predeterm ned
| ocati ons

h) Mounting and securing of workpieces
i) Cutting fluid applications

j) Mst sprayer

k) Performng routine maintenance tasks

20.05 MII Surfaces/ Shapes

a) Rough and finish mlling
b) Finish tolerance permssible
c) Surface finish obtainable
d) Type and anount of material renoved
e) Speeds and feeds applied
f) Type, cutting, and shaping characteristics
g) Tool rigidity

ossi bl e causes h) Rigidity of workpiece

and renedi es i) Cutting capacity

gorloperatlon j) Inefficient chip devel opment and fl ow

arlures k) Rough or uneven surfaces

1) Rapid wear of, or danage to cutting edges
nm Breakage of mlling cutters
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12. 07 MIling Cutters

a) Types/shapes

b) Sizes

c) Holding/nounting characteristics

d) Cutting edge materials for solid, tipped,
and renovabl e insert

e) Cutting and shaping characteristics

f) Applications for rough and finish machining

g) Operational speed and feed

h) Cutting fluid applications

1) Efficiency of material renova

j) Quality of surface finishes

k) Length of tool life

1) Mounting renovable tool inserts

nm Handling, storing, and maintaining

n) Type and surface condition of materi al
to be machi ned

0) Size and shape of workpiece

p) Rigidity of workpiece

g) Most economical tool life



UNIT 22

22.01

22.02

22.09

Possi bl e causes
and renedi es
for operation
failures
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SET UP/ OPERATE HORI ZONTAL SURFACE GRI NDER

Up Horizontal Surface Ginder

Size and grinding capacity

Requi red grindi ng sequences

Wor kpi ece and wheel hol ding and supporting
requi rements

Table limt stops

Vi brations during grinding operations
Over or under tightening of workpieces
I nsufficient wheel dressing

Shapi ng of wor kpi ece.

Wheel rigidity

Oper ati onal cl earances

Accessibility of the wheel to l|location
of workpi ece

Qperate Horizontal Surface Ginder

b)

Qperating principles

Types, functions, and |ocations of main
conmponents and control s

Speed control val ues

Val ues of mcronmeter collars

Tabl e feed notions

Limting table notions by use of stops

Cool ant supply and grindi ng exhaust system
Dressing grinding wheel s

Rout i ne mai nt enance tasks

Surface Gind Surfaces/ Shapes

a)
b)
c)
d)
e)
f)

9)
h)

i)
i)
k)
1)
m

n)

Rough and finish grinding

Fi ni sh tol erance perm ssible

Surface finish obtainable

Type and anount of material to be renoved
Speeds and feeds applied

Cool ant application

Type, cutting, and shaping characteristics
Rigidity of nounting

Rigidity of workpiece

Cutting capacity

I nefficient material renoval

Rough, or uneven surfaces

Rapi d wear, danage, or breakage of grinding
wheel s

Ri ngi ng
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UNIT 26 SET UP/ OPERATE NUMERI CALLY CONTROLLED
MACH NE TOCOLS

26. 01 Program Nunerically Controlled Machine Tool s

a) Machining operations

b) Machine tool novenents

c) Tools and accessories

d) Programm ng and codi ng term nol ogy

e) Conputer-assisted and non-assisted systens

f) Converting part/product specification into code
g) Magnetic tape

h) Punched tape

i) Punched cards

26. 02 Set Up Nunmerically Controlled Machi ne Tool s

a) Size

b) Type

c) Cutting capacity

d) N C nodes and controls used

e) Required sequences based on program sheet
f) Workpiece, tool holding, and supporting requirenents
g) Mounting positions for workpiece and too
h) Operational speeds and feeds

i) Drection of tool rotation

J) Installation of input nedia (tape)

k) Control units

1) Tool novenent limtations

m Operational clearances

n) Vibrations during machining operations

0) Over or under tightening of workpieces

p) Rotation in relation to |ocation

26.03  her Y BENuADS SSPLY &hnfHEI | 8y PRuBAT H8T ¥8Y) s

a) Operating principles

b) Types, functions, and | ocations of main
conmponents and control devices

c) Individual machining operations

d) Operational speeds and feeds and direction
of tool rotation

e) Tool requirenents

f) Munting and securing of workpieces

g) Tool novenent |imtations

h) Setting tool length offsets

) Controlling cutting fluid applications

) Perform ng routine maintenance tasks



