ifety with Hand Tools

se the right tool for the job.

eep hands and tools wiped clean and free of dirt, oil,
eep tools sharp.

Carry sharp-edged tools with the edges or points down
5. When handling a tool to another worker, be syre .
The heads of chisels should be properly dl‘&ssad'tu offer its handle first.
se the right wrench for the job.

heck for secure tool handle.

not use damaged tools

and grease.

e

First Aid
I Always notify the instructor immediately when iNjured
2. Always get first aid treatment for cuts promptly. '
3. Always treat burns promptly.
4.

If you are concemed about either injury or an illn :
soon as possible. A

S‘Slﬂnal hﬂjip as
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op safety can be divided into two areas of concern:

tection against personal njury
evention of damage to tools, machines, and equipment

personal Safety

Hot, sharp metal chips produced in cutting
11:1;*:.![“}!‘15 can bum and cut the worker.
Grinding wheels can throw uhm.-;livc
particles into unprotected eyes. Rotating
wols and  workpieces  can catch loose
clothing and hair, Workers whiyﬂnk safely

and work safety can avoid hazards__lY

in

fellow wi

How to Dress Safely

For eye protection, wear clean proper goles.
Wear close fitted clothing. Long dléeves should be close fitted. Wear a close

fitting apron or shop coat to protect clothes.

rotect your feet by wearing proper shoes.
lways remove all jewelry before working with tools and equipment.

onfine long hair under a close fitting cap or tie it back securely.
ever wear gloves while operating machines.

'f‘

chine, be sure that all its safety deviges are in place.
. X he cutting tool are mounted securely.
1ery and tools.

L]

Safe Work Practices

of the workpiece while the machine is

.I.'I:_ § ]
fation as measuring.

_ .-_._ ng part. _
plete stop of moving parts.
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I*Jnginuering Mat

rhe wealth of a community is measured by the varie

sesses for its use and consumption, All the mat
Pﬂ;-mn.:cs* which in the first place are won from
SLILES

and g of the anicles

LR 35 are made from
the earth, or from nature

:ngineers are concerned with the materials available 1o them Cons
E:I1B'"j; Is used in the manufacturing of an automabile: Iron, steel, gl
ma'[EI'I

and nickel.

wder the variety of
lastics, rubber,
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: . Pure state metal
p etals: They are called elements, such as iron or copper. ¥ ' S are no
ure m - 3
used very often

etals or metals and nonmetals. Some of the

Metal alloys: Combination of two or more |
common known alloys are: @

« Bronze = Tin+ Coppe *
e Steel or Castiron = Iron # Ea:l:ﬂ? Vi
e Steel: Up o 2% Carbon + Impunties (man

« Castiron: 210 2.5% Carbon + Impunties.
Stainiess steei: iron + one or More of {ﬂhn:.-n'-i_u H;,

L= Y :
Plastics: Hydrocarbons (paraffin’s) linked together to form very large

- = |
[ »

gaﬁ&m, silicon, phosphorus).

nickel, wngsten, titanium)
k

||\-\. o i, TR | =

molecules.

Mechanical Properties of Metals and Alloys

When selecting a material, a primary concem of engineers is to assure that the material
properties are consistent with the operating conditions of the component.

Mategial properties are classified as:

echanical properties :

ysical properties ( weight, density, electrical conductivity)
W S ‘

Some of the important Mechanical Properties are:

trength:

31‘&"

ability to resist the application of force without rupture (N/m*).
Tension

Compression

Torsion

Shear

Bending I

ticity: The power of retuming to the original sh . :
e £ oo original shape after deformation by force

. > . T Lo
Ductility: The property of being deformed plastically under load without mem. k“r"‘r o bt

Mached
el Pf“’u} /

. {};s“ Brittleness: The property of breaking without being plastically deformed.

™
. Toughness: The amount of energy a material can absorb before it fracture.
s\

o ol 0 ducly o B )
- | | !E:;.}
> : e Pu (< ‘

Z Hardness: The resistance to indentation by harder bodies,

5
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Iron 15 the IF_JLI-Hi'I most p iil'ld.l!'l_.l] |,_|LJ 10l in U"-“:-EHL E"I-' (Y % 3 - v
.”,pﬂﬂdmgnm basic engineering materials ' and for cenpyp.. | > gl
L ] It":.l:ln'. ."ﬂ:.:_--.._.nlﬁ . o =
; e mis re mrui for the Eent
l The raw rt:li’} er ] production of stes) Sre 2
P/ S ——
2t lron ore t N =
1t Coke | Bt -
14t Limesione Fumace | —» i1 Pig iron
l 346t Alr .1;”_;,";'..
L e———n] =1 -

A

Fé;0: (Magnetite), and FeaO3 (Hematite)

iron Ores as.

onverted 10 steel by taking out some of its impurities through one of th
ne of the

' 'h fron 15 C
£5]lowing processes: Wy
g :
Bessemer Process = onfr F ir
Open Hearth Process : o ofy
"q-

lectric Fumace Process

g basic Oxygen Process

Heat Treatment of Steel:

Heat treatment is a variety of heating and cooling operations by which the characteristics

of metals are changed. Some of these operations are:

/

.

Annealing:

To soften the steel for better machinability
To relieve intemal stresses. W

Normalizing: To refine the structure after forging, welding, casting, cold
mrki—“g o

¥a

Hardening:  To harden the steel to resist wear.

To enable the steel to cut other materials.
“mpering: :

; & To reduce brittleness and increase toughness.

Ll
Case Hardenisios |
| “eNing:  To harden the outer surface.



Measurement

e ; ces

Measurement, the act of measuring or being measured, is the prc:] E;“ﬂmmﬂarm 3 the
ilue to be measured with an accepted standard ‘ﬁEE—CTbm—’_‘lmE:f Lﬂ d;n 'S the I("i}'hzn

producing interchangeable parts and mass production consumer g

tandard measurements:

Commercial standards have the dlsadvamage that there is a limit to the accuracy wig
which the instrument can l;ead To insure accﬁ’ﬁl&y, enﬁmer:r mﬁ.ﬂuw the principhs of
measurement. They also must know how to use and tools, measuring
instruments, and gages.

5’9 Measuring instruments are checked and calibrated periodically to ensure their accuracy.
TI! accuracy of measurements depands on:

i "‘H. .5 at - _1'!‘.'. [

k east count of the s;ubdwisinn on the instrument.

e matching. A2 adb.

allax in reading the instrument.

stic deformation of the instrument and workpiece.
perature effect.

serator skill

1. Gradual measuring tools (Figure 1).
2. Checking tools (Figure 2).
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5
Measuring range: 150 300, 500
Reading accur acy. 0.5 mm

o Vernier caliper. ‘A measuring tool for

7 taking inside and outside measuremenis
% ;:J%' 7 = The vernier caliper gives an end
- s | measurement

F.% 5.3.% 8 % | Measuring range: 100, 125, 150, 200

E e ] ... 2000 mm 1
Reading accuracy: 0, 1,0.05, 0.02 mm

(Tl T

f Vernier depth gauge. A tool used 10
" . | measure the depth of blind holes, grooves,

I slots, and similar dimensions. 3
Measuring range: 100, 125, 150, 200,

oo 300 mm

Reading accuracy: 0,

=

1. 0.05, 0.0Z mm

R R

= [a,
/hﬁn:,

|
~ Atool fortaking
outside measurements. The micrometet
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[nside caling 10
| in.,_l ___.-'.I_J-!_]',‘.IET A tool USed iIn mss
ET:E drﬂmmﬂr.ﬁ: The size of VS,
15 Lhen e . s o
ead from 3 nule or a vemn F’ li I
iy T Calipe

pled Sraiotrados @

_B_ei?ﬂj_mgmﬂg; A tool used for
tesuing the fatness of a surface 1 the
wnite-edge is placed against a surface and
then held up to the light, any small
discrepancy can be detected by th
ippearance of hight. A gap of 0,0
0,005 mm can be seen

3 10

| Trv square A tool used for testing

| squareness. When using the square care
| should be taken to ensure that its blade 15
| held perpendicular to the surface being
| tested

e ——

Radjus gauge. A tool used for tesung
concave and convex comers, [t CONsists of
a set of steel blades that are shaped 10

curved surfaces of definite size The size
of the radius of the curve is stamped 00
each blade.




[Deoth micrometer A tool used to——.

| | EP‘ L 4 hol 1o mqﬁ-"ff
the depth of blind holes, grooves slots

and similar dimensions '

- =75
Measunng range: U-75, )-150 IR
[THT
Reading accuracy: 0.01 mm

Inside micrometer. A tool used for rajgay
| inernal measurements A set of 4
lengthening bars 15 used 1o increase (e
measuring range

Measuring range: 35-50, 50-75 &
1450 mm

Reading accuracy: 0.01 mm

Dial indicator. A tool which is like a smal |
clock, used to true and align machine tools. |
fixtures and work; to test and inspect sz
and trueness of finished work; to compare
measurements
Measuring range: 0-50 mm 1o
0-2 mm
Reading accuracy. 0.01 mm or '
0.00] mm S

Vernier bevel protractor. A tool used®0 |
measure angles. The sliding blades |
connected to a vernier scale the man K& |
s divided up into degrees from 0 to &
each way’

Measuring range: 4x0-90

Reading accuracy: 5° (minutes) |
|

_..--""'.f
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Marl{ing Out

FDefinition:
: 27 9
g out (laying out) 1s the process :}Fscﬁ : . Fre

bing |
tion of finished surfaces or center points, 3,08 o hl%"ks which dicate the

circles, arcs or straight lines upon metal
surfaces. The laydit must be tly like the drawing. |These lines assist the machinist in>)
setting up thé work in his machine, and indicate to him the limit to which he may allow
the cutting to proceed.

). Bﬂ process of marking out is only
“mployed in {Single pie production. \ It is much used in drill-press work. \For l“rgo‘r@
duantities, marking-out-would be waste of time and expense. | I such mil’ﬁﬁ &
s are used, bhich locate the work in the correct position for machining and pro
“mm&aps for guiding the tool in the proper path.

Marking out accurac

e




nent used for Marking QOut:

e

Surface Plate. A plate mam
o,

granite, being considerably fla; i gr
base upon E.rhi-:h Lo rest the Wurkl:!m

T

Scnber A slender steel rod with 1
E; S Ardeneg
points, used to scnbe lines on meta)

suriaces
\ &

Surface gauge ,Used for scribing.
horzontal linesphaving a definite distance
from the working surface of the surface

plate. 3

Height gauge. Used for scnbing honzontal
lines.

Divider. Used for scribing circles or laying
off distances, ¥

»
* a -
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e etlnly
‘0T senh ake
| Irll a .-|_|:I-_|.-.\:‘-Ir - .
B Eha-'.‘-_’,hl: fines =4 CIeny and |

| T Satiare o ——
Hg_h:q m:ﬂ.:!:. Used D tegy uafe:hh__:u_*-'l. :
. Sles for Cnbing S.tl':t'l":% iirl"'
| élfmld: o an edge of tha work e

|
| Brotractor. Used for

'3?'tng Out :mg;;;a i

i Template The template is pressed on the
| work and the outline is transferred to it by
| means of a scriber

v-Brg“::k, [Jsed for supporting shafts and
bushes




1. The Cutting of Metal:

utting suggests cleaving the material apart with 5

conception of ¢ xaors ; ;
et . I the action is different from this, being more i

| swedge.) When we cut meta
a tearjpe i 3

thin kg,
the Nt

% Metl is made.up of many grains. ) Pressure of the wedging action of the Cutting
———t R = i F e T = " Jhr A |
~ passes from grain (o grain ol the meial This causes tne glains wo SIIP aid .mai:} L_IJ::‘EJI

MR0 passes over the face of the tool. The pressure of the tool on - chip m‘:

in the direction of the arrow (see Fig. 3) tears the chip from the body of the metal, the p..,
being continuous and taking place along the crack marked B. In other words jj"
compressed element of the chip is sheared. i

£
L3
i ] ——
r
LR Y
g Y i

#ﬂ'fﬂ;ﬂu"kf:ly Con ]

Fig. 1
o Fig. 2 L

Fig. 1: cutting wi &

S e wa[haﬂha{p ed - §
similar to that ES, Fig. 2: the res Lo g,
marble tg marhi:f ?.Ess““" applied to one marE!e ,E ure effect of tools on metal grains is

'8. 3 : cutting metal with a too] 1A goup - it s transmitted from

ough condition, 1§, : rk naty
. - Itis : rally |e
Amming Gl the i"fﬂgu]alitu;?;nﬂ{;lm Lt the Extrc;ﬁi;l :f“;ﬁrk sk mmk&;d
b £aving the surf, € tool does its work &Y




- The Cutting Edge:
s

Fﬂﬂdaml?ﬁ[ﬂ”}", lei I.:Uuing tools are F"'U‘#idud

peve & single cutting edge, as a chise) or g o 1 2 cy
everalyasareameroramilling cutter . . | 09k
_,_,_o-l"-_'_'_‘__ - v E .-'-ﬂ \"_!. &

_ Theclearance angle avoids rubbing

- )i
Lipangle B: y
The harder the material to be cut the more the cutting edge must be supported.

Rake angle y: L :
The rake angle helps that the tool pfafs off the chip instead of pushing I off.

e ]

: e : other
"< operation of a cutting tool, wheti( ¢ is on a lathe, on a milling machine or a0y

Tachine tool, is based upon theory, w1 is the same for all processes:

Tog) which changes

'€ may result from the wearing a. ay of the tool’s cutting €dge,  a dull edeS,

1. This ic change may be in the nat""‘“"




|2 |

W &

es in the tool geomelry will generate heat, Which {2y Cauye !.he ool to |
Chzn:g and soften. If the relative tighifof the tool to the work is tog e
hardness & | matecial agail work will create even higher l’:mpﬂm;;lhe

rubbing action of the 100 |
The process of softening and rubbing aws
of tool failure results from the high stre

ntinues until the tool fails, Afiothey T
up by the tool within the workp; cr.::a““

within the resulting chip. The metal is said to k-harden, and as a result greater g, "
are needed to separate the chip from the parent m al. ey i ;:1
# Tool li@is defined as the length of fime ool will-eperate hefore failure octurs, :
Tool liféSm be increased by: F =
Proper lubrication or cooling £

\ Sharp tools L
\ roper angles c
areful selection of tool materiais .

! sper feeds and speeds .
setting-up of the tool relative to the work > oy

—= : E

3. Chip formation:

Jyi {
Chip formation is a function of the tool bit and the nature of the material being cut.;

Contin
"':{1!1
duilt=-up
i
l m]j
Cﬂ. . . r : ; ',!l'
] ntinuous Chip: When ductile meta!ﬂ such as lead, tin, copper, soft steel, E
aluminum, etc., are machined, the separate elements of the chip are bonded fimly
together and form an uninterrupted chip that curls into a coil.
el g -
. Sheared Chip: If léss ductile o\ ik 45 e el are machined, the chip Wil
consist of separate elements weakly bonded together. 4
o =
- Discontinuous Chip: If the metal to be machined is.-h]much as cast iron Of From
bronze, the elements of the chip will break off and will be separate from ¢! tore,
other. A : Metq
Pesc = Bii\vem S
{fc:if“h — \qﬁ}1ﬂhi:_k:\j Ef:} lulﬁﬂ

16
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the tool  As N Weld builds 1o Bl g
_'__,_1—'_--' LW i ||| m
— i g I At _H_HE‘I
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undesirabic SINCe it 1||:-.[||r-|._ ||'!l." ! |'| n I LR T Fend) KL 1 o
TEPC O the Pt -y 1
finish. Another result of welded cpir, e Ulling earr T & by o A
» ch vaks £ 3 13 Crage BT ang . ;
time the chip breaks away from the fa l| Yenng in the ¢ e
= « AP ¢ ih . | lace o . ’
of matenal off the face of the 1ol e . hie 0], it oy " 21 e 1og) |
i< a crater in the face of the tool SreUmulated epp., . Y Wmal o
Of Many sy -
L R

- i 5 - - [ - ] )

[he built-up edge may be reduced by jn e e
— R the ks o

suitable ShE |

iNeke % i
' “uUllin . a2 Y high oy
ufting-speed '8 Tluid and by jneee Loty

-;H[h“ﬂ'_l'. of the tool, by ""1"!"'5”‘_1'i.'}:.- =

_ﬂ
F\ ruﬂ[ |
£ 1#_.--_—_::"-.
- B |
o T e R
/N

Sheared chip

—

Ol el D B

Built-up edge: a = matenal welded on tool,
b = growing of welded matenal, ¢ =breaking
away of particles, welded on chip and work,

d = growing of welded matenal.
Built-up edge e AT

| o

;B W raclociog HIA
- 2 % | 1 bilcandy : _E l. Lant s 2
4 Cutting Fluids and Coolants: £0%e. el lIMA Ty

: | ol
‘om the above discylision it can be seen that the friction mu?t be kept as low ;saiﬁz?mi
ted. Using lubricants that form an oily film on the su

is | ymary
“taland ths the shearing of the metal easier can reduce heat. _Ti‘n5155 the pr
Pipose of a Iy . [t may be a fatty oil, mineral oil, or sulfurized minerdl.

D Qs 25} ing \ite

D feduces v ciam




— | — T
alloy steel BICY cast 1ron
Tpe of lathe work carbon steel Y and brass ahl.”lfrtm-ﬂa:
: Sulphurised Dry, soluble -:]iI____' < Ay,
: Turning external 543;!”1?:;1; ol E.ﬂllfb! il kerasene %
surfaces S sed oil
"Boring Soluble oil. le oil, J:Tl.l,".'ﬂd Dry, rape oil %
sulphurised oil, linseed oil kerosene 11 .
rape oil g
Dniling and Soluble o1l il, mixed | Dry, soluble oil, W
enlarging holes d ol kerosene Tape oi], ulyj
: With Keroger,
Reaming Soluble oil. Soluble oil; mixed | Dry, rape oil Turpentips 5
sulphurised oil, oils, linseed o1l kerosene fane s
vegetable oils
Curting thread Soluble oil, Sulphurised and Dry, kerosene Dry, kerosens
sulphurised oil. plain soluble o1l. (rape on for brass) | raoe il
vegetable and ~, rape or linseed oil -
mixed oils

5. Tool Bit Materials:

1) hardness,

! - "-.h'-.‘-:.'.l-':r 5
High-carbon tool steel-

i
ie—— L

The materials used for tool bits must possess the following properties:
2) strength, 3) toughness, 4) heat resistant.

hardness above this lemperature,

machining soft materials such as free cutting steels and b

tools are used for sma!!-quanti't}r production of ‘-‘E‘EE@J
It is impﬂﬂaﬂt thel

operational temperatures be kept below 200° to 250°C. This type of material Josts
For this reason coolants should be used freely-



%
Nl
II i

r-fﬁ_spfﬂ:f steel: contains lungsie

Chrom
. A0 . ' 1
< 8% tungsten, 4% chromium T -

ifel 1% ‘d Yar

[l . ey 1Ngh ... =l Wl

gbl'fit}’ to retainies §UIt1ﬂg prf}penma Withou .lf,. A | L%u '- R tler.
oC as a result of high cutting speeds “CTeasing e " r Y hae

5. are manufactured in the §
14 .I"':Ilh‘|'|1' T1

emented carbides
pium carbides with cobalt. Tungsten and t

.d heat resistance.

PS from A D

itanj .
Mum Carbides have 3 .

. 11 £ orazed to the too) sh

'i.:':“ Al ank and a
1|-_I‘_I - = "'[:L' SIF -
o, the reter m
LS 5 C el rf
these ¥ - Dre w,
hardest metals ancl__ nonmetalic materials, such " ~ g the wery
= imeyhigher than possible with high-specy e — VLS, M peed -
4
) C,EFEMH: 210 TRl TS . . = SIiICD!’I CArIde. are mixed with a

Tless binder. w:ﬁd and brittle and will withstand lemperatures of | 2008

without losing hardness or strength.

(oo
; industrial d:'crmanal.: have limited use in present-day mifchining of metals. They may be
%4 1o machine aluminum, plastics, hard rubber, and, if used with very fine feeds and
high spindle speeds, for fine finishing of bored holes in steel. Thexare expensive and

diﬂ'tc,%' it to shgn;.l.n.ln' desired forms. Diamonds will withstand temperatures of 1600°C 1o
1800°C without losing hardness or strength.

2 = high
e Ning tool made entirely of tool steel or high-speed steeh b= "8 105 or made of
engpas & of iuctura te, ¢ = p made of high-5P°=4 5" ' -
hn%% razed, d = diamond tip with holder (2 = c!::amal naterial (e >
S A e = cu ng edges -:ﬂ.,mﬂ} tip made of ceram!
i Alinseneed diamonds)-

......

[ 3 Lla
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THE MAIN TYPES OF CHISELS

1.

rf- ? FLAT CHISEL is used for cutting sheet 1,
,  and plate material and for surfacing work. |

| | A
@E a

e
safl steal plale
Cutting on a flat plate Shearing-off in a Vic®
. *?H yid!
H ;J'

. CROSS-CUT CHISEL (cape chiscl)isused |

fﬂrmmyammw .
Wmnﬂﬂds&msh e body:;
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i --c..'_-:___. __:="="'—-——-_._____‘_
'__,,_.—-—-_-'_"ﬂ' ""-\. —-—l.___‘_| 5 .
e ———

i }MLF-R{]HNH CHISEL is used for
" forming flutes and o1l channels in bearings
grpulley bushes. Also used for “drawing” 5

1 hole Into correct position when it has 3
been set out inaccurately in drilling, _ .

[ ——

— = Chipping an oil groove

5 FILLET CHISEL (backing-out chisel) is
% usﬁd ﬂ'.'ll' ﬂﬂﬂing out prﬁdnllﬁd slots. .

E;;l.;- 1

.*Lh} ,}_.:*-_“
6. PNEUMATIC HAMMER is operated

Q_?M, supplied at a pressure
of 5 atm.

| = starting trigger, 2 = compressed air
inlet, 3 = chisel.




2.

2 fingers
small cha

HOLDING THE CHISEL : Depending on its size the chisel is heyg

5 fingers
medium chisel

3. PROCESS OF CHIPPING

correct inclination of the chisel
gives equal chip thickness.

'/'/\

carract

indiutlm

%//ﬁ

inclination too small, the chisel inclination too greal
penetrates too deep into the the chisel will stide of
material, the work piece.

Tables for Chipping

I A mbm s 1

e . | L T — _1



safety Rules in Chipping:

A 11 Never use a chisel with a “mushr I » | - )
‘ lj!f:d so that the mushroom dfﬂappe:rﬂ: o - Always gnnd the end hacl
2) When chipping; always wear goggles. |if they 4.
wear goggles or that a shield s attached to yoyy
chips. . =

3) Use a hammer that is heavy enough for the jo . | Make sure that _

is tight. Keep the bammer and the head of the chisel clean and
oil to prevent the hammer from slipping. iy
4) It the work is held in a vise, always chip toward the solid jaw of the vise| Never
chip toward the movable jaw. Where possible, avoid chipping parallel Swith the

LR

jaws. T

of the

o 2 S 7 ﬁ 5 24
,1{1%‘ @ i - g
e F”? I 5
| [l [ j

. — 1..mer handle and
k- mn-ccu}r OTrrnimed sL”. 83 q . - D L. Ny ey, SRR
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groove by me:

Sawing with hacksaw

Principles of Sawing:
e ﬁw blade is provided with many teeth, each of them being like the cutting edge of 2
chisel. When cutting, every tooth removes a chip, which is kept in the space between

e

the teeth until the end of the cut.

If the cut is long, or the matenal to be cut is soft, a large chip quantity will be
removed. To avoid clogging of the space between the teeth, the pitch of the saw blade

must be large enough.

Small piteh 1

L1

-I—qP

' Hacksaw, p = pitch

The angles of a saw-blade tooth, used for cutting metals, are:

Clearance angle u=3ﬂ“;: L .
Lip angle B=60° g
Cutting angle & = 90°

b/

Rake angle y= 0°

b |
pitchl
The comparatively large clearance angle « is necessary to make the space between th

U “HNE B IR O | tﬂ'{

teeth larce enonuch for the chine By addice oo v o« o
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Circular saw blade Tapered shape

Cﬂl‘l‘-’:ﬂ.\fﬂ Shapt

awing is used for cutting blanks to ﬂ:-ugb lengﬂl, for making thin cuts preparatory 1o
ther chipping, filing or machining operations, and for cutting slots and grooves.

awing may be classified as hand sawing and power sawing. In hand sawing there is
, eciprocating movement, the backward stroke being an idle stroke.

in power sawing, the power hacksaw is operated with a reciprocating movement too.

A circular saw performs a circular motion and a band saw a straight lined motion,
th of them yielding a continuous cutting operation.

leos
J




Sawing Tools:

Saw blades are made of plain carhnﬂﬁ
SF saw blades, the all-hard and the g | A e
whereas only the teeth of the flexible blade

n tool steel or alloy tool steel, There S

<ible, | All hard blades are hardeneq ‘hrﬂu;.E
2t

= Hacksaw Iadeﬂ_ﬂn;-;‘:*
: ! t _ toothed, length 300 mpy
(:4@' ;_____,'__ =
—— | Y7 Hacksaw blade EQ_-_H"!]? Side:
N TR W - R l | .toothed, length 300 mm z,
> v 1T 350 mm.
- e ————— A 1
Hacksaw blade With fipe
i : - - ™ h -
o | B pitch at the starting end,
\

/| length 300 mm.

Piercing saw biade. Mads

e _-j;z@:_—-_ﬁ —— | various lengths and thick-
=

|
-y nesses.

'L [ Powerhacksaw blade | Le
1.1 300-710 mm.
i

Thickness 0.8 - 2.5 mm

: 1 | '
F1 o i .
H S vt L./
: | i
\‘x .ﬁ; ] - —_—— e e e Cemm e — — : ]
e N e e s ) R e ..F".-"';-r"‘l-""
Bt i -t -

Circular saw blade. | Dis
20-315 mm.
Thickness 2-6 mm.

Band saw blade Mzce
various lengths and thic
nesses.

|



The harder the material,

I

"ﬂ-at_gnals aluminum,

copper, plastics

Medium hard materials
steel

Hard materials tool steel,
thin walled objects




Filing 15 «cv@ose fafr

Delinition:
Delimit e riace of a -

. f metal from the su workp
S £ f removing a layer © by 5
iling is the process ©
eans of a file.

Fihng

Principles of Filing:

" Afileisa piece of high-carbon tool steel having teeth cut upon its body.

\ A single-cut file has a single series of cuts across its fa-::al Single-cut files can be ysed
for taking cuts as wide as the length of the file cut.

Single-cut file Angle of cut Enlarged view

They are used m filing soft metals which offer little resistance to cutting (brass, zinc,

babbitt, lead, aluminum, bronze, copper, etc.). These files are also used in sharpening
of saws as well as in working on wood or cork.

ingle-cut files have their cuts made at an angle -‘?ﬂ“-E{}“ res to the file axs.
- ecs

i double-cut file has two courses-of cuts crossi N other, ']_"hgmnﬂdlﬂdﬂ

¢ long curting edges made by the first cut mtu many small cuttin each of
n removing only a small chip. - B ees

A

*‘&\\\\

Double-cut file Ancle nf it o T g L g




pouble-cut files are used in g

Tl I]l:
-~ -_.-n.;.",:{:_,"'rﬂl:.?lt ::Hi.‘ﬁr.'_:"_{_':: o | l&: 'i]f
|;|.-:I-ﬂ R ! o 1] .'-p:.'
a1 LTE TILLEAE I'.:I-.Il.'l_'_ :::_-':I,u-':_ . 5 X [

-

- < dlps 1‘.__.__|
pouble-cut files have their 5. '
e

sngle £70°

The spacing of the first cut ang

es
reeth one behind the other
L

in d £ 1 e diffp..
kg tha p o= 4 !
-.-..;:Eﬂf':h dﬂf_:!j ETOOVES On the work 51 e - YR

Spacing £qual spacing

A mill file, also called vixen file, has large cutting eq
edge is usually ﬂur_‘iff:d and ls provided with a rake an
the cutting edge mto smailer parts,
pointed teeth of 2 double-cut file

8ES made by mﬂling':l
Elf: f::"UE} -

Mill file .. Chip breaking flutes Enlarged view
Mill file are much used for drawfiling, and the bastard cut is fairly efficient for filing
rass and bronze ,
¥ I.lh -

Jm;"’ﬁ’* has isolated projections and recesses which form relatively coarseand |

/RGN teeth shaped like pv ids




4 depends on the method Of procuiction. File teey o
“file teeth A€P eans of a milling cutter o 'ﬂ'!;}]a

those being milled by O

The geomelry ¢
chisel are different from

T

scraping

lip angle is large and cut ﬁle.s_: are therefore used fy, Sl
the lip angle 1s smaller and milled fles a:g

milled file Cutting

cut file

A cut file tooth scrapes, the
hard materials. A milled file tooth cuts, thel
therefore used for filing soft materials or for finishing work

Chip “escape is obtained ‘either by inclining the cutting edge or by milling a eyrypg

_cutting edge.
No chip escay Inclined cutting edge Curved cutting edge
Process Accuracy: -
¥ L=
The accuracy of metal fling ranges fr mm to 0.01 mm. When fitting machine

2o : .
Esg S.;-, ft:gf,:;i;ili' rherel 4t Occasions when a slight reduction in size is required, and the
ne tool is mprac?u:ablf_: In such cases the file is most useful. Further, in

must be finished and parts fashi : i .
and mackine fling, | | oned by filing. Filing may be classified as hand fig

Filing Tools:

kil | :

wi:f :-l' :hﬂﬂfEﬂ:h?;fh:;:thn 00! steel of alloy too] steel. The teeth on a file are @

grinding or broaching iﬂ}' .hanq Of machine methods. Other methods are mili®®

tempered. The file Shﬂ;.lfd b s of the teeth, the file is hardened and the 2%
: ® provided with a syjtable handle properly fitted.

A e e T Sz

¢ ?lf:r o s A -*-‘*i-'f : E‘{ e g e T ""1-5.-

= A ke

-} - % M
+

- 5

7

Piie: 1 = 492 = edge, 3 =face, hand
ki *08¢, J =face, 4 =qyy;
—_ — cﬂm, E:ta;n% 6=__f:¢:_11‘||e‘ 7 = ¢

#




Concav N ing
b EL%}P@ as well a;ﬁm

f ﬁif_‘: I‘: OInE
ot the most useful fileg ne

Three-square file. Used for
finishing surfaces that meet at less
than a nght anglefor clearing out
square corners, for filing taps,
cutters 1n backing oif. Three-
square files are also used for
sharpening saws, either by hand or

held in 2 machine. ,

/' Square file. Used for filing small

=
square or rectangular holes, for
finishing the bottom of narrow

slots. etc.




Kafe fle. Used for rishimg
sharp corners of many kind ufﬂ
slots and grooves,

Rhombic file. Used fw

sharp comers of many kinds qf
slots and grooves. |This file js als
called “feather edge file”

Crossing file Used in place ofthe
half-round file.! Each side of the
file has a different curve which
feature frequently is of grear

CONVenence.

Needle file: Used in fine die work |
'and finishing.

Mill file. Used for filing soft
| matenals.

Rasp file. Used for shaping and
finishing wood.

oy ¥ ala g L — [

T R R T T P

SR .M‘ﬁ::u: e o R i
) Lt T e S s

it ]

- Don’t use a file with a broken handle or ..:-H
without any handle, T
2 See that the bench is stable. h‘{,é.-f
3. When ﬁhl‘lg obiects with shar!;n edges. %
don’t hold the fingers of the left hand under e ..1
the file during the return stroke, f \ ¢
4. Nﬁﬁl:hmahchipsnff“rithmhmdsnr } i
blow them off. - »
5. Always clamp the work securely in the vice. | - —
|

6. Take care when fixing a handle on the file tan
Poor practice of foang 2
file handle on the tang




— Drilling LS

Through hole

e,
n
Drilling on the drill press ~ Blind hole
!rinc.ig_h:s of Drilling: _
o Drilling is to ' the rotary cutting motion and the axial feed

motion_of the drll. Thﬂ"i"i:nt_tillg__gpggg 1s the speed of a point on the dnlls
. ~circumference and is measured in m/min. The feed is the distance that the dnll enters
" the work at each revolution of the drill, pieasured in mm/rev.

-

N

a = cutting motion

b= feed motion Enlarging a predril® b
L
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—

i";l:—‘-_'_““\___\—\

t ]I-ir.fj |'1.Ir-:”  —

| Uitd B e

4 SHI dlamas | Nl b -

I 1 Spind]e

! - t';th_‘_.._l

| = : wl I'“"-I:Ii |
- | E I-':-:Ir'_l l.:-.l“
'.1 =t gﬂ:,'__]
5 =
b“::.lﬁn’. p;;!h. i
0 = shaft |
[ = hdnli]q_"- |

e ——

2| Portable electric drill. Used for dnllir
holes up to about 15 mm diameter

=

o T ——
i R —————

| = spindie
2 = switch
3 = handle
4 = breast plate
5
6

— a]luminum housing
= dnll




The common mechanical feature
consists of revolving spindle, whic
‘non-revolving sleeve, which carrie:
. slides in its bearing in a direction p:

a = revolving spindle
b = ring nut

‘¢ =non-revolving sleeve
d = ball bearing

e = feed lever

f': ge;_.n-
g = tooth rack
geel! f y
}l 4 ie;— .___,.h':l\t'ﬂ p rr ':;J
0 e ¢ % :
1:: ;:.*- 2 A b} :
‘}\a / X




Sensitive drill press. Usm
g

holes up to 25 mm diameter

Heavy-duty drlling machine. Used for

drilling holes up to 40 mm diameter.

- % 11 S
o machir

les in the work which is fastencd




Sling:
General Rules for PDrilling

;e a drill for si
f the drill an

d sharpness before using it.

ze arl
e chuck, clean, dry, and

d socket, or of th

arranged so that the drill will clear as 1t goes thr

nto the parallels table, or VICE.

Re sure the setup 1S
e already made. A pilot hole will keep a larger

the work, and not cut 1
4 A drill will follow a ho

from running. :
at the end of the cut, it has a tendenc

When the dnll “breaks through™

“dig in”. Especially when hand feed is used, care must be taken or a bre
drill will result. ==

6. A squeak indicates undue friction.
immediately and the fault corrected.

The cause should be Iiooked

)

- Safety Rules in Drilling:

\ 1. Chuck wrenches must .
s 115 be removed from drill chucks before starting

. Never attempt to h :
= old work under the drill by hand. Always clamp worl

- Run drill at
: Proper speed; forci :
splintered drills and Serious ?I:jil;ﬁsm e e =T sboker

- Change belt for
speed ;
has come to a dead Hﬂp{'ﬂgmﬂunn only when power is “Off’ and the mach




Al

Longitudin :
g nal Wrning

Facing

Taper turning

Profile turmng

~ Thread cutting
h N




Definition: .
85S perfnnnﬁd on a machine tool calleq

: ing proc
Turning is a chip s the production of cylindrical surfaces, athe, Th

function of the athe is, primarily,

Speed change //—Headil:nch /_' Workpiece
Eﬂﬂhﬂﬂ!"m levers n {;;n?pna:;:
Fead rEvErSE
g
Lfﬂ{‘“rm ° f i
s

Traverse
Apron control
R .
lr:';":dﬂt I:h'p .
Lathe
il o -
A _,_LP rinciples of Turning: |
—
L’_l"-unﬁng 15 the result of three motions:

'._,3' The tool is set to the desired depth of cut (adj

| The rotating motion of the work (cutting motion).

the work-axis (feed motion)-
usting motion).

2. The tool traveling either longitudinal or cross to

-
€-point tog)g : :
Operations. But ali used in Wrnip ' i
Accuracy ubtaine:]_li; f them are Eubjﬁctm:fuiund differently for the differe® T
! turning depends op the ;:Idl}r-_ geometry of cutting ©°= , ¥
1
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ol post 15 laslened on 1o of 1

| ]! 'r-hr w
i 04 i
[ | ron fastens 10 the =adA ng sha
ir's and the The ap e »dUQle and 1 o
. ] [ H}“Eﬂl!tﬁ E!!'I: :I‘-["'Hrlh"l "11111‘:}11!{@; '.5.'1';.1, .|f- ; S d BT =L II""' .
c' — The a - -y =I5 f.l'. i - .:-1-a|_ ,
with powe Ihe apron handwheqy . Porating g, - of 4
) ; "'\.' - : - :'- 4 ; & l‘__ :: v L] ._.. rn!.l-._ ! _-. 1
lﬂnglmdumli‘;‘ I.l.d;;]r. nd forth). This haea - ated 4 Wringy, 4 i
= LA i = LA TR
with a rack under the front of g -wheg) 3, 0 Move g 204
nlﬁhﬂs Lol I:-f the bl:,_': i ,._-__._:r.l,!-.:: ] he T r::

Wm’-@*
l'l'f‘?ﬂwc[ for turming is provided by an electric motor, ¢
- Ivere ' r.
e power s dl:lwcrr:idblhrmlgﬁ belts 10 a step P‘ﬂl-l:yj?;mﬁ-driw" W
; ed 15 changed DY MOving the belt to di , al s the - '_-fdrm_,
qﬁﬂjiﬂ spe | 1fTeren positione % Spindle The
o adern [athes, the functions are performed by the speeg
if , shafts and other parts arranged inside the cast-iron hii;’b“‘- Which congigs
ﬁf,fﬂ‘-ﬂﬁ'm of motor (1)1s transmitted by a beli to pulley ) ;t?;:k 1:{-.:_-1:;1-!.._
Fuel DY U2 orge
k ﬂmgga[hi}:ﬂ.. 1<) gives oW

n. It has two
» 15 fastened to
r to offset the
e Upper casting
r end, in which

Feed change gear
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