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MACH NE SHOP

Conpl i nentary:

Al though study will continue into nore conplex fields of the various
machines, tools and instruments the use of the first semester know edge will
be utilized in the new areas, and the student will be responsible for both
senesters work as a unit in his final assessment.



MACH NE SHOP

TOPIC NO PERI ODS TOPI C | NFCRMVATI ON
10 40 MI1ling Machines

Types and parts of and safety

Cutters

Dal indicators

Operations, basic

VWrk hol ding devices

Adaptors & accessories

Dividing head

Gear cutting

Mimik milling

] Special indexing and milling operations
ii Rotary tables

_Helical & spiral millin
1 40 PreC||s_%on Eavout %ng Inspect(]]on

SSKQ *TO QOO0 T

Verni er height gauge & pi a check gauge
Gauge bl ocks

Sine bars, plates and tables
Vernier gear tooth caliper
Thread wires

Surface finishes

Profil oneter

Vi sual conparat or

Qptical conparat or

ptical flats

Gauges and tenpl ates

Fits - tolerances - allowances

12 x5 Gingdfgva-Dal

SPExXTT oDKQ o0 oo

Saf ety

Bench & pedestal grinders

Hand grinders & sanders
Surface grinding

Ginding wheel selection
Cylindrical grinder (parts of)
Internal and external

Ginding tapers

Form grindi ng

Tool & cutter grinder
Sharpening cutters

Cool ant s

Diamond grinding wheels for carbol oy
grinding

Form dressing
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MACH NE SHCP

TGPI C NO. PER GDS TGPI C | NFCRVATI ON

13 20 Heat treatnent

(a) Definitions

(b) Furnaces - operation

(c) Pyroneters

(d Materials

(e) Forgin

(f) Hardening-tempering, annealing,
normalize case hardening

(g) Metcalf's Experiment

(h) Hardness testing

(i) Microscopic Inspection
14 25 Jig Bore

(a) Parts & operation of

(b) Precision measuring system

(c) Co-ordinate layout & calculations
(d) Adaptors & accessories

(e) Precision boring heads

(f) Woak mounting

(g) Edge finding
(h) Indicating, Wggler, edge finder,
m cr oscope
15 25 Punch Press & De Wrk

(a) Parts & operation of
(b) Safety
(c) Tern nol ogy
(d) Parts of & types of dies
(e) Design & layout
(f) Mounting dies
16 20 Speci al Processes

(

a) Hectric discharge machining
) Dygital Readout

) Nunerical control

) Tool making

) Manufacturing methods

scel | aneous

(b
(c
(d
(e
M

Lubrication

Formul ae A cal cul ations
Cear term nol ogy

Thread Wres & gauges
Tool makers buttons

Keys & Keyways

Tables & charts

e e T e s Ve
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BLOCK

OBJECTI VE

To lubricate a mlling
machi ne.

To nount an arbor,

To nmount an arbor
support.

To nmount a nmilling
machi ne cutter

To mount a fly-cutter

To mount a boring
head.

To cal cul ate speeds
and feeds.

To set speeds and
f eeds.

To set table stops
or limts.

M1ling Machine Wrk

TECHNI CAL | NFORMATI ON

Parts of a mlling
machi ne and their
function.

Lubricants and appli-
cation devices.
Purpose and grades of
various |ubricants.

Safety practices ap-
propriate to mlling
operations.

Types and sizes of
arbors.
Purpose of drawin bolt.

Met hods of suppporting
an arbor.

Cutter types and their
appl i cations.

Sel ection of cutters.
Met hods of hol di ng
cutters.

Drives for cutters.
Use of arbor spacers.

Various feeds and speeds
for different materials

GENERAL | NFCRVATI ON

Types and sizes of
mlling machines.

Manuf acturers and
suppliers.

Manuf act urers codes
and classification of
| ubricants

M1 1ing machine
arbor "fast" taper
and its purpose.

Types of tool steels
used for cutters.
Clearance for cutting
ef fectiveness and wear
resistance.

Carbide tipped cutters
Di sposabl e cutter tips

Principles of various
feed mechani sns:
Mechani ca
Hydraulic
Rapi d Traverse



BLOCK: M I ling Machi ne Wrk

OBJECTI VE TECHNI CAL | NFCRVATI ON GENERAL | NFORMVATI ON
To conventional mll Advant ages & di sad-

vant ages.
To climb mll Theory of climb mlling.

Precautions to recognize,
Advant ages & di sadvan-

t ages.

To mount a vertical

attachment .
To align a vertical Types of indicators and

attachnent. hol ders.
To mount a drill

chuck.
To nount an end ml|
To mll a slot.
Tomll a "T" slot.
To mll a dovetail. Application of formula Devel opment of dove-

for nmeasuring dovetail tail fornula

To mll a radius.
Tomll a fillet.
To mll a keyway Types of keys, standard

- Standard keyway sizes, and tol erances.

- Woodruff keyway.
To mill to a layout. Met hods of "laying out". Types of |ayout dyes

and their application,

To form mill.
To part with a Hol d down precautions

slitting saw.
To mll a serration.
To drill.

To bore.



BLOCK:

OBJECTI VE

To set up a gear
train for conpound
gearing.

To set up a gear
train for helical

cutting.

To cut a helical
groove.

To slab m|I.

To clamp work to
the table.

To mount a vise.

To mount work in
a vise.
To mount an angle plate,

To mount work on an
angle plate.

To mount work in "V"
blocks.

To mount a dividing
head and tail stock.

To mount work in
a dividing head.

To nount work on
parallels.

M1ling Machine Wrk

TECHNI CAL | NFORVATI ON GENERAL | NFORMATI ON
Method of calculating

compound gearing.

Method of calculating
the lead of a helix.

Trigononetri cal
functions.

Calculating the table
angle and method of
centering the cutter.

Advantages of Halical
toother cutters.

Methods of holding and
stabilizing the work.
Types of clamps and
holding bolts.

Types of hold-downs.

Use of aligning keys.
Methods of holding work

down. Correct use of
parallels and fillers.

Calculations for
indexing:
Sinple
Compound
- Differential

Types of parallels
Strai ght

- Box

- Adj ustable

- Step

Theory of the oper-
ation of a dividing
head.

Limts of accuracy
of parallels.



BLOCK:  Milling Machine Work

OBJECTI VE

To mount work on
paral l el s using shins
and paper packi ng.

To nount a rotary
tabl e.

To mount work on a
rotary table.

To set depth of cut.

To cut a gear or
any toothed menber,

To cut a spline.

To mll a cam

To mll an angle.
To mll a thread.

To mount a slotting
attachnent.

To nount slotting
t ool s.

To slot a square.

To slot an interna
radi us.

To slot an externa
radi us.

TECHNI CAL | NFORVATI ON

Measurement increnents
of the graduated collar,

Met hod of cal cul ating
the table angle.
Method of centering
the cutter.

Met hod of inclining the
dividing head to reduce
| ead.

Shapes of slotting tools
Rakes and cl earance
angles for nost effi-
cient cutting.

GENERAL | NFORVATI ON

Maxi mum cut per
t oot h.

Theory of gear tooth
generation.

Trigononetrica
Tabl es.

Tool steel require-
ments for cutting
tool s.

Har deni ng and tenper-
ing techniques and
procedures.



BLOCK:  Shaper Work

OBJECTI VE

To lubricate the
Shaper.

To set the tool -
hol der and tool -bit.

To grind a shaper
tool-bit.

To set the clapper
box.

To set the length
of ram stroke.
To adjust the ram

positioning cam

To calculate and set
speeds.

To nount a vise

To mount work in
a Vi se.

To set table height,

TECHNI CAL | NFORVATI ON

Parts of a shaper and
and their functions.

Lubricants and appli-
cation devi ces.

Types of Tool - hol ders,

General sizes and forns
of tool-bits.

Cl earances for effect-
cutting action and wear,

Theory and necessity for
off-setting the clapper
box.

Met hod of setting the
slide gib.

Mechani cal principles
for acconplishing ram
posi tioning.

Various speeds and feeds
different materials.

Use of aligning keys.

Met hods of hol ding worKk.
Met hod of shaping work
square using a round rod,

Determ nation of collar
graduation.

GENERAL | NFORVATI ON

H story and devel op-
ment of the shaper.

Types, sizes, and
costs of shapers.

Suppliers and manu-
facturers of shapers

NhnufactU(e(s cpdes
for classification
of lubricants.

Principle of the
cam stroke and quick
return.

Principle of feed
mechani sns:
Tabl e:
Hori zontal feed
Vertical feed
Head:
Vertical Feed
Automatic Feed

Types of Vises:
Mechani ca
Pneumati ¢ and
Hydraul i ¢ hol di ng

devi ces



BLOCK:  Shaper Wrk

OBJECTI VE

To mount work on a
table.

To mount work on the

side of a table.

To mount work on
an angle plate.

To clamp work
against parallels,
To set up adjust-

able parallels.

To demF work on
S

parallels using
shims or paper
packing.

To clamp work with
hold-downs.

To align vise by:
- Trial cuts
- Indicator

To align work with
an | ndicator.

To grind, mount, and

use forged tools
- Parting Tool
- Goose-neck Tool
- Special Formed
Tool

To part in a shaper.

To shape a slot.

To shape a "T" slot.

To shape with a
formed tool.

TECHNI CAL | NFCRVATI ON
Methods of holding work

Types of clamps and
holding devices.

Types of hold-downs,

Types and sizes of
parallels.

Types of hold-downs:
Fi nger

- Off-set
Pi nch- down

Knowl edge of increments
of indicator measure-
ment .

Tool grinding for
cl earance.

GENERAL | NFORMVATI ON

Manuf acture and
tol erances of
paral | el s.

Types of tool steels.
Theory and net hod of
har deni ng and tenper-
ing tool steels.



BLOCK:  Shaper Work

OBJECTI VE

To machine a rough-
ing cut.

To nmachine a finish-
ing cut.

To shape a flat
surface.

To shape a vertical
surface.

To shape parallel
surfaces.

To angl e shape by
swi ngi ng the head.
To angl e shape by
tilting the table.

To angl e shape by
rotating the vise.

To shape a conpound
angl e.
To shape a shoul der,

To shape to a blind
shoul der

To shape an externa
keyway.

To shape an internal
keyway.

To shape to a | ayout.

To shape a dovetail.

TECHNI CAL | NFCRVATI ON

Protective methods for
finished surfaces.

Surface finishes and
0i nt nent s.

Know edge and under -
standi ng of angul ar
measur ement .

Met hod of conbining the
rotating menbers of a
shaper.

Standard key sizes and
t ol erances.

Types of boring bars
for internal shaping

Met hods of "laying-out"

Met hods of cal cul ating
the size of a dovetail

GENERAL | NFCRVATI ON

Types and sizes of
keys.

Various types of
lay-out dyes and
their applications



BLOCK:  Shaper Wrk

OBJECTI VE TECHNI CAL | NFORMVATI ON GENERAL | NFCRVATI ON

To shape nul tiple Theory of indexing wth

si des. a dividing head.

To shape a contour, Theory and principle
of tracing attach-
ments.

To shape a radi us.
To shape a "V' groove

To shape a gear or Met hod of cal cul ating
rack. gear nmeasurenents.

To shape a serration



BLOCK: Pedestal Grinder

OBJECTI VE

To start and stop a
pedestal grinder.

To prepare for using
a pedestal grinder.

To mount a whee

To sharpen a tool
bit.

To ?rind a coni cal
surface:

- Prick punch poi nt

- Centre punch point
- Scriber point

To sharpen a drill.

To sharPen a carhbide
tipped tool.

GENERAL | NFCRMVATI ON
Types of grinders

TECHNI CAL | NFCRVATI ON

Names and | ocations of
control devices.

Met hod of adj usting
Euards and tool rests.
now edge of safety
precautions particularly
the use of safety

goggl es.

Reason for blotters and
clanp plate splﬂgot.
Types, sizes, shapes,
bonds, and grains of
grindi ng wheel s.

Manuf act urers and
suppliers of grinders
and grinding acces-
sories.

Rake and cl earance

of machine cutting tools,
Met hod of checking the
rake and clearance by
gauges.

Conical or nose angle
of punches and scribers.

Nose anPIes for drills
for drilling various
materials:

- Soft neta
- Machine steels
- Hard steels

- Wod

Met hod of rotating the
work for controlling the
angl e of the nose.
Gaug|nP the nose angle
of drifls

Met hod of setting
carbide tips in
hol ders.

Rake and clearance angl es
for carbide tipped tools.
Types of nost appropri -
ate cool ants. ,
Types_ of carbide cutting
grinding wheels.



BLOCK: Pedestal Grinder

OBJECTI VE TECHNI CAL | NFCRVATI ON GENERAL | NFORMATI ON

To "snag" grind. Cour seness of wheel s
for snag grinders.
Met hod of hol di ng wor k
by swinging fixtures.
(Pendul umfi xtures).
Safety precautions to
recogni ze i.e. gloves

and goggl es.

To "spark" test. | dentification of Properties of
metal from sparks met al s,
produced.

To true and dress Definition of "true"

a wheel . and "dress".

Types of wheel dressers.
Met hod of replacing
"Burrs".

Identification of a
"loaded" wheel.
Identificaiton of a
"Glazed" wheel.



BLOCK: Surface Grinder Work

OBJECTI VE

To adjust table stop
settings and table
f eeds.

To nmount a grinding
wheel .

To set a cut by neans
of graduated coll ars.

To true grind a
magnetic chuck

To true grind a
magnetic chuck face.

To set a magnetic
chuck at an angle

or compound angl e by
the sine bar appli-
cation.

To set up work on:
- Magnetic parallel
- Angle plate

To mount work between
centres.

TECHNI CAL | NFORMATI ON

Location and purpose
of table stops.

Pur pose of wheel blotter

and recessed flange plate.

Location of feed wheels
and power feed handl es.
Lead per rotation of
feed screws.

Wieel types, shapes,
sizes, grains, bonds.
St andar d wheel
desi gnati ons.

Met hod of wheel face
grinding.

Di mensi ons of gauge

bl ocks in a standard
gauge bl ock set.

Met hod of selecting
and stackiing gauge

bl ocks.

Cal cul ation of a sine.

Met hods of setting up
by means of:

- Gauge bl ocks

- Surface Plate

- Sine Bar

- I'ndicator

- Hei ght Gauge

- "V -bl ocks

Method of operating an
index plate.

GENERAL | NFORVATI ON

Types of surface
grinders:

- Hydraulic

- Vertical

- Rotary

Theory of magnetism.

Knowledge of grinding
wheel bonds.

Mono-chromatic
light wave measure-
ment theory.

Theory of the
function of angles

Specific heat of
metals.

Co-efﬁcient of
expansion for
various metals.



BLOCK: Surface Grinder Work

OBJECTI VE

To grind a flat
surface.

To grind thin
sectioned work

TECHNI CAL | NFORVATI ON

Wieel selection for
various hardnesses of
met al .
Met hod of truing a wheel
with a diamond resser.
VMrping effects of
generated heat.
Set up met hods by:
- Wax

Bl ocki ng

Met hods of neasuring
surface finishes.

GENERAL | NFORVATI ON



BLOCK: Surface Grinder

OBJECTI VE

To grind to a shoul der

To grind two surfaces
square with each
ot her.

To face grind.

To form grind.

To grind a convex
or concave surface,

To grind a dove-
tail .

TECHN CAL | NFCRVATI ON

Wdths and depths of
recesses to maintain
maxi mum strengt h.

Use of precision angle
plate.

Met hod of mounting work

on a precision angle plate
Met hod of checking ac-
curacy of square by means
of surface plate.
Cylindrical square gauge
and prussian bl ue.

Amount of wheel face
cl earance.

Method of angle dressing
a wheel.

Met hod of radi
a wheel .
Method of tangentially
dressing a straight
dress to a curved dress.
Met hod of checking with
a conparator (Shadow -
graph).

Conpoundi ng angles on a
magnetic size chuck.

Met hod of setting an
adjustable angle plate
by means of a vernier
protractor.

Met hod of dressing a

wheel with a radius

di anond dresser.

Met hod of gauging the

di mensi ons of a dovetail
Met hod of angle dressing
a wheel .

dressing

GENERAL | NFORVATI ON

Types of cool ants
avail able for
grinding operations.

Dept hs of hardness
penetration by
standard hardening
met hods.

Principles and nethods
of magnification



BLOCK: Surface i nder
OBJECTI VE

To cut off.

To grind a spline or
flutes.

TECHN CAL | NFORMATI ON GENERAL | NFCRVATI ON

| dentification of
abrasi ve cut-off wheels.

Met hod of setting up Standard spline or
between centres. flute dinensions.
Met hods of using an

indexing plate



BLOXK: Internal Grinder

OBJECTI VE
To adjust and set
table traverse stops.

To set spindle and
tabl e speeds.

To change a spindle

To nmount a grinding
wheel on a spindle.

To mount work true
in a chuck.

To mount work true
on a face plate.

To adj ust handst ock
for grinding internal
and external tapers.

To grind a taper.

TECHNI CAL | NFCRVATI ON

Locati on, and nmet hods
of adjusting table
traverse stops.

Location, and net hods

of setting and adjusting
spindle and table speed
devi ces.

Met hods of mounting, and
various sizes and
di ameters of spindles.

Amount of end pressure

required to nmount a wheel.

Met hods of checking the
true run of work by neans
of

- Chak

- Did Test Indicator

- Wig glow

Chuck jaw pressure on
thin sectioned work

pi eces. Soft netal pack-
ing nethods for tapered
wor K.

Mount i ng net hods and

devi ces.

Met hods of counter-

bal anci ng.

Met hods of packi ng.

Met hods of setting up
various indicator attach-
ments.

Met hod of reading a vernier

Met hod of obtaining ex-
trenely fine adjustments.

Met hods of gauging a
t aper.
Met hods of calculating a
taper in:
I nches per foot
- Angl es

GENERAL | NFORVATI ON

Principle of hydraulic

rans and pi st ons.

Tri angul ation
conmput ati ons.



BLOCK: Internal Ginder

OBJECTI VE

To externally and
internally grind
paral | el .

To measure an in
ternal dimension of
a bore.

To end-face grind,

To grind to a
dept h.

To select a grinding
wheel .

TECHNI CAL | NFORMATI ON
Met hod of adjusting the
headst ock.

Met hods of proving
paral l elism of the head-
stock .

Met hods of conpensating
for spindle deflection.

Consi stency of micrometer

spindl e pressure.

Met hod of using:

- Tel escope gauge and
outside mcroneters
Inside mcroneters

- Plug gauges

Method of dressing a
concavity in the er\d of
a grinding wheel.
Precautions to be ob-
served in presenting the
end of the wheel to the
work.

Met hod of setting the
table traverse stops.
Back-dressing a wheel.

[dentification of the
bond, grain, and grade
of a wheel.

Har dness identification
of the metal to be
ground.

Know edge of the
correct wheel / et al

conbi nati on.
Metal renoval limtat-
i ons.

Surface finishes ob-
tained from various
wheel s.

Requirenent for dry or
wet grinding.

Safety precautions ap-
propriate to grinding
operations.

GENERAL

Wiring, shrink, and
sliding fits.

Surface finish
synbol s.

Manuf act ure of
abr asi ves.

Sparking nethod of
hardness identi -
fication.

| NFORVATI ON



BLOCK:  Cylindri cal

OBJECTI VE

To select a grinding

wheel .

To nount a grinding
wheel .

To set up work
bet ween centres

To mount work true
in a chuck.

To mount work in a
steady rest.

To mount a foll ower-
rest.

To grind parallel.

Qi nder

TECHNI CAL | NFCRVATI ON

GENERAL | NFORVATI ON

Types of bonds, grades
grains, and shapes of
grindi ng wheel s.

I dentification synbols
for grinding wheels.
Wheel / Metal to be re-
nmoved conbi nations for
best netal renoval.
Surface finish require-
ment s.

Requirements for wet or
dry grinding.

Condi tions condusive to
| oadi ng and gl azi ng.

Mount i ng met hods.

Ideal |ocking nut side
pressures for various
types of wheels.

Requi rement for, and
met hods of , whee

bal anci ng.

Met hod of driving the
wor kpi ece.

Adj ust ment of dead-
centre pressure.

Met hod of checking the
true run of work in a
chuck:

- Chalk

- Dal Test Indicator
- Waggl er

Steady-rest bearing
pressure.

Location of follower
with respect to wheel
pressure.

Method of adjusting
table to obtain paral-
lelism.

Method of proving
table parallelism.

Methods of manu-
facturing abrasives.
Surface finish
symbols.

Capabilities of
universal grinders.
Principles of centre
less grinders.

Knowledge of cen-
troids, Radius of
gyration, inertia,



BLOCK:  Cylindri cal

OBJECTI VE

To true dress a
grindi ng wheel .

To grind a taper

To grind an abrupt

taper greater than

can be acconmmodat ed
by the rotation of

the table.

To grind close to
a shoul der.

To grind an
eccentric.

To plunge grind,

Gi nder

TECHNI CAL | NFORVATI ON

Met hod of positioning
di anmond dresser

| deal table speed for
di anond dressing.

Cal culations for ro-
tating table to obtain
i ncluded angle of taper.
Met hod of cal cul ating
taper in:

| nches per foot
- Angl es

Met hod of rotating the

| oner wheel slide to
obtain the correct angle.
Met hod of obtaining an
abrupt angle by com
bining the full rotation
of the table and dress
the remainder of the
angl e on the wheel .

Met hod of selecting the
wheel and the technique.
- Off-set wheel with
cup to accommodat e
spindl e nut.
- Rotation of wheel -head
to 45° and ressing whee
toa 90° "V'.

Met hod of calculating the
of f-set.

Met hod of mounting the

of f-set centres between
centres.

Met hod of setting up
the machine for plunge
grindi ng.

GENERAL | NFORVATI ON



BLOCK: Cutter Ginder

OBJECTI VE

To select a grinding
wheel.

To set up a cutter
grinder for
Shar peni ng:

- Plain mlling
cutters

- Spiral mlling
cutter

- Formed tooth
mlling cutters

- Side mlling
cutters

- Angular mlling
cutters

- End mlling
cutters

- Gear tooth
mlling cutters

To locate the tooth
rest.

To grind an
inserted bl ake
cutter.

To grind a hob.

TECHNI CAL | NFORVATI ON

Cutter faces that require
r|nd|n?. .
haPe of wheel that will

best meet the require-

ment s. _

Bonds, Grains, and

Grades of wheels.

Method of cal cul ating
the distance of the
centre of the grind-
ing wheel above the
tooth rest.
Alternat|vel¥, the
met hod of calcul ating
the distance of the
centre of the grinding
wheel bel ow the tooth
e ly wi th
ule to apply with cup
wheel s. .
Rule to apply with
strai ght wheels.
Rake and clearance
angles of mlling
cutters.
Appropriate coolants to
be used.

Method for spiral cutter
grindi ng.
Method for non-spira

cutter grinding.

The need for the "master
forn'.

Method of setting up the
master formand the hob

on an arbor.

GENERAL | NFORMVATI ON

The requirements for
differences in rakes
and clearances on
cutting tools.

Rakes for soft,
medi um and hard
metal cutting tools

Steel alloys used
in the manufacture
of cutting tools.



BLOCK:  Metal | urgy

CBJECTI VE

To refine iron ore
into pig iron.

To make cast iron
frompig iron,

To make steel form
pig iron.

To make high quality
and special steels
from sel ected steel
scrap.

To make a casting.

To chil a casting.

To make alloy steels

To test the Proper
ties of steel.

TECHNI CAL | NFCRVATI ON

Met hod of refining iron
ore by a blast furnace.
Reason for:

- Coke

- Line

- Hot Air Bl ast

Cupola method of pro-
ducing cast iron.

Il\)/lethod of producing steel
Y.

- Open Hearth Furnace

- Bessener Furnace

Met hod of producing high
quality and special steels
by electric arc furnace.

Casting nmethods by use of
sand nol ds:

- Fl ask

- Drag

* Cope

- Core

- Print

- Facing sand

- Backing sand

- Gaphite

Casting will chill due
to raprd reduction in
temperature.
SAE Steel Specifications

The purpose of various
alloys In steel

Method of Tensile Testing,
Met hod of Conpr ession
Testing. _ _
Met hod of Fatigue Testing,
Met hod of calculatln? t he
Propertles of steel Trom
he results of test
speci mens.

GENERAL | NFCRVATI ON
Steel MII Design.
Cosed Pit Mning.
Qoen Pit Mning.

Machi neabi l ity of
steels.

Pattern Making:
- \Woden Patterns
- Metal Patterns

Strength of materials



BLOCK:  Metal | urgy

OBJECTI VE

To start a furnace

To harden steels
by quenchi ng.

To check a tenp-
erature.

To harden steel by
Pack Hardeni ng.

To case harden with
cyani de.

TQ anneal a work-
pi ece.

TECHNI CAL | NFORVATI ON

Principles of:

El ectric Furnaces
- @as Furnaces
- Coal Furnaces

Critical Tenperatures
for various steels.

Know edge of:
Decal escence
Recal escence

Quenchi ng medi uns for
various steels:

- Brine

- Oil

- Water

- Lead Bath

- Air

Physi cal properties of
a pyreneter.

Interpretation of
"shadow heat".

Types of Carbon
produci ng packs.

Length of tinme re-
quired for "heats".

Operation of a muffle
furnace.

Safety precautions to
be recogni zed when
using a cyanide pot.

Critical tenperatures
and length of time of
"heat".

GENERAL | NFCRVATI ON

Chem cal conpositions
of steels:

Ferrite

Pearl ite

Cementite

Chenmical changes in
steel s through
tenperature ranges:
Austenite
- Tropsite
Soroite
Martensite

Co-efficient of
expansion of netal.

Mol ecul ar structure
and how effected
by heat.

Theory of neta
defl ection under
extremes of heat
and col d.



BLOCK: Metallurgy

OBJECTI VE

To nornalize a
wor kpi ece.

To tenper steels

To harden steel
by the nitriding
process.

To flame harden,

To test hardness by:

Rockwel
Brinel |
- Sal eroscope
- Vickers

TECHNI CAL | NFCRVATI ON

Citical tenperatures
and length of tine of
"heat".

Reason for normalizing
and anneal i ng.

Transl ation of "heat"
colours into tenpera-
tures.

Citical heat for
tenpering various
types of netal.

Met hods of stopping
a colour run.

Quenchi ng medi uns:
- wat er

- oil

Met hods of heating:
- Furnace

[ron Bath
- Latent Heat

Qperation of an anmoni a
gas nuffin furnace

Process can be used
on finished surfaces.

Can be used to harden
specific areas.

Met hod of reading
har dness tester.

Met hod of preparing
speci nen for hardness
testing.

Sel ection of approp-
riate "brail" for test
speci mens.

Conversion tables.

GENERAL | NFORVATI ON

Reduction of
primary martensite
to secondary mar -
tensite.

Theory and principle
of fluxes.

Changes to grain
structure of steel
through heat ranges

Scal e produced by
oxi dation through
contact of heated
metal with air.

Principles of the
m croscope.

Know edge of the
"Metcal fe Experiment”



BLOCK:  Forge

CBJECTI VE

To light a forge:
- Air-gas forge
- Coal or Coke Forge

To heat a workpiece
to the required
tenperat ure.

To forge on an
anvi | *

To forge in a vise

To cut-off by neans
of a forging chisel

To punch and pierce
met al .

To hand forge com
plicated shapes.

To draw.

To forge an angle.

TECHNI CAL | NFCRVATI ON

Method of regul ating
air/gas ratio for cor-

rect heating tenperature.

Col our nethod of iden-
tifying tenperature,
Bending and fusion tem
erature.

nsequences of over-
heati ng.

Sel ection of tongs, ful-

lers, and anvil acces-
sories. .
Method of selecting
correct fluxes.

Sel ection of correct
chisel for cut-off.

Types of swages.

| dentification of:

- The cold sett

- The hot sett

- The gauge

- The hardie

- Drifts

- Swages

- The flat headed
smoot hi ng t ool

- Punches

- Fullers (pairs)
Heating tenperature for
Beadnn?.allomance and
how cal cul at ed

GENERAL | NFCRVATI ON

Mol ecul ar and grain
structure of netals,

Definition of work-

hardening and how
caused.

Strength of materials



BLOCK:  Forge

OBJECTI VE

To tenper.

TECHNI CAL | NFORVATI ON GENERAL

| NFCRVATI ON

Transl ation of col our
into tenperature.
Met hods of "hol di ng"
a heat run:
Quenchi ng medi uns:
- ol
- water
brine



BLOCK:  Sol deri ng,

OBJECTI VE

To dean a surface
Mechani cal |y
- Chemcally

To heat a soldering
copper.

To tin two mating
parts.

To sol der

To Braze

- Carbide tips to
cutting tools.

- Band Saw Bl ades

- Broken casti ngs.

To start an oxy-
acetyl ene torch.

To heat for brazing.

To prepare a clay
dam.

Brazing & Babbitting

TECHNI CAL | NFORVATI ON

Types of netal cleaning
agents.

Safety precautions ap-
propriate to the handling
of heated el enents.

Met hods of providing heat
- Blow torch

- Butane torch

- Cod or coke fire.

Types of solders.

Types of fluxes.
Necessity for flux.
Preparation of surfaces.

Methods of applying
heat with:
Sol dering copper

- Electrical soldering
iron.

C eani ng agents.
Use of borax as a flux.
Met hod of tenpering.

Safety precautions go-
propriate to the use
of oxy-acetylene.

Oxygen and acetylene
pressure adjustments.

Methods of providing
the correct intensity
of heat.

Types and constituancy
of clays.

GENERAL | NFORMATI ON

Conposi tion of various
fl uxes.

Latent heat factor
of various netals.

Types of bl ow torches.

Stability of gasses
under pressure.



BLOCK:  Sol deri ng,

OBJECTI VE

To make a babbitt
beari ng:

[ nt er nal

Ext er nal
- Split

To heat and pour
babbi tt.

Brazing & Babbitting

TECHNI CAL | NFORVATI ON

Met hods of aligning
shafts or bores.

Scraping and turning
al | owance.

Safety precautions
appropriate to handling
heating el enents.

GENERAL | NFCRVATI ON

Bearing load of
babbi tt.



