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1 VERNIER CALIPER
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LEAST COUNT

LEAST COUNT OF METRIC VERNIER CALIPER
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TYPES OF CALIPER

DIGITAL VERNIER CALIPER

DIAL VERNIER CALIPER




USE OF VERNIER CALIPER
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USE OF VERNIER CALIPER
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2 VERNIER BEVEL PROTRACTOR
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LEAST COUNT OF VERNIER BEVEL PROTRACTOR
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USE OF VERNIER BEVEL PROTRACTOR




USE OF VERNIER BEVEL PROTRACTOR
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3 DRILLING MACHINE
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TYPES OF DRILLING MACHINE

frErrI

SENSITIVE BENCH TYPE PILLAR TYPE DRILL MACHINE



TYPES OF DRILLING MACHINE

W |

' MAXION

v" GANG DRILLING MACHINE / v RADIAL DRILLING MACHINE



TYPES OF DRILLING MACHINE

v MULTIPLE SPINDLE DRILLING MACHINE




DRILLING OPERATIONS

SENSIBLE ED THE HAMDY MAMN
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DRILLING OPERATIONS




3 SOLDERING IRON
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TYPES OF SOLDERING IRON

HATCHET TYPE STANDERD WORKSHOP PATTERN



TYPES OF SOLDER

Aes A 3oL dlctallole atoll Ys tld & Bal A tldell SRl UHA iale{l
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v' TYPES

v'SOFT SOLDER
v HARD SLDER

Lead-Free Solder Bar
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FLUX
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v" CLASSIFICATION
v'CROZIV FLUX
v" NON-CROZIV FLUX
v COROZIV FLUX

v HAYDROCHLORIC ACID
v' ZINC CLORIDE
v" AMONIUM CLORIDE

v"NON-COROZIV FLUX

v" RESIN
v’ PASTE




SOLDERING PROCESS




5 RIVET
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TYPES OF RIVET

v' TYPES

v PEN HEAD RIVET

v SNAP HEAD RIVET

v CONICAL HEAD RIVET
v'COUNTER SUNK HEAD RIVET
v MUSHROOM HEAD RIVET
v" FLAT HEAD RIVET

Bution Truss fat Coulersunk  Pan
[rzir fush] ~ (universa




TYPES OF SPECIAL RIVET

SPECIAL RIVETS

v' BIFURCATED RIVET
v POP RIVET

v EXPLOSIVE RIVET
v HANK RIVET BUSH
v SPEED NUT




TYPES OF RIVETING TOOLS

RIVET SET v
SNAP DOLLY



TYPES OF RIVETING TOOL

POP RIVETER

DRIFT

e
| N

HAND RIVETER



RIVET CAULKING AND FULLERING

v CAULKING AND FULLERING

Caulked rivet

Caulking tool
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TYPES OF RIVETING JOINTS

t

@ @ Single riveted lap joint

Double riveted lap joint
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USE OF RIVET
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6 WELDING
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WELDING CLASSIFICATIONAS

Welding Process

l ! !

Gas Welding Arc Welding Solid State Welding
g . . .
Resistance Welding Newer V\7eld|ng l
v l 1. Friction
1. Oxy-acetylene \4 1. Electronbeam 2. Ultrasonic
2. Air-Acetylene v 1. Carbonarc 2. Laser 3. Diffusion
3. Oxy-Hydrogen 1. Butt 2. Metalarc 4. Explosive
3. Plasmaarc

2. Spot

3 i 4, Gas Metal Arc (MIG)

4. Projection 5. Gas Tungsten Arc (TIG)



WELDING CLASSIFICATIONAS

 Gas welding.
Pressure welding process

. Oxy-acetylene gas weldin

. o | gld' g *  Process requires both heat and pressure for joining. It
Xy-coal gas welding does not require filler metal.

. Air acetylene gas welding. 1. Spot welding

e Oxy-hydrogen gas welding 2. Seam welding.

*  Oxy-lpg gi';\s welding 3. Projection welding.

*  Arcwelding. | «  Other fusion process.

* Carbon arc welding. 1. Electron beam welding.

e Shielded metal arc welding. 2. Laser beam welding.
 TIG welding.

MIG welding.

 Plasma arc welding

* Metallic arc welding



MMAW WELDING
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MMAW WELDING TOOLS & EQUIPMENTS




E

v A.C. ARC WELDING MACHINE

ARC WELDING MACHINE

v D.CWELDING MACHINE

v D.C MOTOR GENERATOR SET
v ENGINE GENERATOR SET
v RECTIFIER SET




WELDING POLARITY

e Aeslol WALREL aoeall Guallol LAl s Aceslol HIZ % Hecd YRld 8. Aceslol
USleHl 502 885 (eauHl <@ ® A ealacadl Wedl  sdald .
2.l Aeslot Halletni WetRél aldl «1el.

o SLAL Aceslol s aRkHlell 2/3 cuol WAlEla dstell wa 1/3 awdl AdEla Bstell
92l U3 8. ul Mot JRUlell adurllol slaAEl ASN ACS[Oletl RS UscClall oL

30 WAl a3y auri 8.
Types of Polarity

» Straight polarity
» Reverse polarity
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WELDING POLARITY

» Straight polarity
» Reverse polarity

POWER SOURCE

Straight Polarity

HOLDER

ELECTRODE

ELECTRON
FLOW d\
e WORKPIECE
ELECTRON FLOW

—

OC Electrade Posifive (DCEP) Reverse Polandy (DCRP)

-

Electron Flow



WELDING DEFECT
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1. External defects

2. Internal defects
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WELDING ELECTRODE

Different sizes of stick electrodes
There are many sizes of stick electrodes. They come in different diameters with varying recommended

amps as shown in the table below: E6011 Mild Steel Electrode
Thickness of

Electrod
Diameter of seresss Metal . _
electrode in Electric Arc Weidmg e
inches 6010 and 6012 6013 7014 7018 7024

6011
16 2040 |20.40 Up to 3/16” Special Characteristics

Such as Polarity, Penetration
5/64 25-60 25-60 ‘ o Type of Welding Machine
3/32 40-80 3585 4590  80-125 70-100  100-145 Up to %" / (AC or DC), and Type of Flux
1/8 75-125  80-140 80-130 110-160 115-165 (140-190 Over 1/8” @
Tensile Strength e ,

5/32 110-170  |110-190 |105-180 150-210 150-220 180-250 Over %” (thousands of pounds Welding Position
3/16 140-215  140-240 150-230 200-275 200-275 230-305 |Over 3/8” per square inch) 1 - All Positions

2 - Flat and Horizontal Only

7/32 170-250 200-320 310-300 |260-340 |260-340 275-365 3_ F'ﬂt only

AS seen Trom tne taplie apove, you can tell wnat

diameter of a welding rod you can use and the

5/16 275-425 |300-500 320-430 |390-500 375-470 400-525 Over %” metal thickness you can use it on, for best
results.

Ya 210-320  250-400 250-350 330-415 (315-400 |335-430 Over 3/8”



WELDING ELECTRODE

Electrode Classifications

Positions of welding:
E = Arc welding electrode 1 = all positions (flat, horizontal,
vertical and overhead)
2 = horizontal and flat positionsonly
3 = flat position only

|
EG013

first two (or three)
numbers x 1000 or
60 X 1000 = €0,000 psi

power supply

type of coating
polarity

tvype of arc penetration

Copvngh: © Texas EducztionAgsncy, 2012, AR rights rezarved



PROCEDURE OF MMAW

MMAW is a
welding proc
ess that

creates an EleCtrOde (COnsumable

electric arc

between a Or non Consumable)

hand held,
flux-coated,
consumable
filler wire and
the work

piece. The
arc heat . .
mes e Direction of trave| €
parent metal
and filler
wire. The flux
coating
breaks down
in the arc to
produce a

gaseous

shield that Work
excludes

atmospheric

gases from
the weld

Molten weld metel Clamp Work cable

Eiectrode holder

Electrode cable

Filler metal
(sometimes)

:Welding machine

AC or DC
power
SCUrs




ADVANTAGES & DIS ADVANTAGES OF MMAW WELDING
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GTAW WELDING

Principle of GTAW Wilding
Direction of /,Gmw head

weld
-«

W As A s Acslal
ylsal & FHL 2ol BASAS

U Rolol A us s Power

530, doll dd fleia ARM Shielding aas

53l Acslot Hiee{l 233l 99

ANER ORI RS

Yol Acsal dlctareell Contact tube

ALLA AU [Aetal He au Filler rod

%{EIFCESOL Ay sd{q% MO%W ESSERS Tungsten electrode
lan, ollssglesat cldReal

Eiuen:n ssqét{{l uﬁa 8. aul (nonconsumable)

%32 RUA Sl Ned

GRReMl A B, u Ylsael Electrical arc —L\ 4™ Weld bead

Heedl »AR wWalAYU WA,
A Hlo{lauH ual Wl WALS
tlde] AcslotsalHl w1

RUR L YlsaAl GTAW (A Conper shoe
2olReel s Acslol) ad ual PP

UL D, (optional) \ Shielding gés




GTAW WELDING TOOLS & EQUIPMENTS




PROCEDURE OF GTAW

v Al yaHes3dlad yesol HElRad darR sA.
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v 2Reol SAs2LSa 2RI sle s | | / |

v udlet Y AleS 2 vl

v og33lald Yol Sete ] YAR A2 8.

v Acslol sR2etl AANAR A2 83

v UlRlletl (A2 Hi ’¥A attial VLAl

v AesloL Hellotal 2l Alat 52U,

v AEs 23 s2clell (olg A Aeslol 211 gAu.

v SAsglsal Ul s1cal AR g2 el wyal 2l

RECL ¢aat oS uLS AL 53
v el oRHl il Yot tldell yd dau?
53,3 SldR Asal Yol $lark Hl2Rac

)

|
Water inlet and

G)'l.a Earth lead R . # l”mb o::loﬂnol in use)
. . . ~— ose & ly carrying t
v AeslaL SEoeHl L0 ctdctl 8 ollsell 22Ut . e cnent sgon o,
8 a also carry water if required.

Typical arrangement of tungsten inert gas welding - note the positions of the welder’'s hands



ADVANTAGES & DIS ADVANTAGES OF GTAW WELDING

e |tisalso called as gas tungsten arc welding.

* inert gas is act as shield and keep contaminant away from welded metal.
* Electrode does not melt during welding. it is non consumable electrode.
* filler material added separately.

. Inert gas used is argon.

e  Advantages.

* Slag free operation due to absence of flux.

 different materials can be welded.

* no cleaning requires.

 Disadvantages.

Equipment cost is high.

* slow process.

*  Filler material requires



FCAW WELDING

*  Flux Cored Arc Welding(FCAW) 2 s L5 Aol ulsall &, Hl Aeslol Hie 233l
GuHl 8Elsels clla? wal asUlro(l a2 s Vel s3lal AnclalHl ML

8. WEUUSIR, 5SS o] AR ABLAA Consumable SEALS2LS AUAA &l B.

Flux core Slag

/

Shielding Gas

(optional) Arc

N

< =
-

//

Tubular Electrode

-

theweldingmaster.com

Base Metal Solidified weld
Flux Cored Arc Welding (FCAW) —



FCAW WELDING TOOLS & EQUIPMENTS




PROCEDURE OF FCAW

Flux-Cored Arc
Welding (FCAW)
uses the heat
generated by a DC
electric arc to fuse
the metal in the
joint area. The arc is
struck between a
continuously fed
consumable filler
wire and the
workpiece, melting
both the filler wire
and the workpiece
in the immediate
vicinity.




ADVANTAGES & DIS ADVANTAGES OF FCAW WELDING

The Advantages of FCAW

There are several excellent advantages to FCAW that make it a very popular choice for welding. These include:
*Yields high quality, consistent welds with fewer defects

A high deposition rate, which is the speed that the filler metal is applied.

*Can be used in all positions with the right filler metal.

*Suitable for outdoor welding or shop welding.

*Relatively easy to learn compared to other welding processes.

*More forgiving of rust, scale, and other base metal contaminants.

*Provides excellent weld penetration.

*Allows for high welding productivity.

The Disadvantages of FCAW

However, despite FCAW’s many excellent advantages there are also some disadvantages. These include:
A high level of noxious fumes which must be ventilated.

*Higher electrode wire cost compared to solid electrode wires.

*More costly equipment than many other welding processes.

Less portable equipment than SMAW or GTAW.

*The slag covering the weld must be removed.



7 REAMER

R Ay Ul sc%lés s2lol 2t B.9lAdL g32ulet ALl vl g2 s3lal AssA Sl
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SANK




TYPES OF REAMER

.

HAND REAMER ADJUSTABLE REAMER MACHINE REAMER EXPANSION REAMER



USE OF REAMER

| |
’ E SHANK D \
/ l’ REAMER \




8 TAP & TAP WRANCH

Bo2olcl IS stucll Hle GUADIHL Acldl 5210l getal SU sdallHl A B.8lE8uRl
Slctoll vieR 2usll Heedll wiel wsalell (saua 2Ulol sdaHi wd 8.

MATERIAL : TOOL STEEL ,HIGH SPEED STEEL AND ALLOY STEEL

SANK




TYPES OF TAP

TYPES : FIRST TAP/TAPER TAP/RAFFING TAP
: SECOND TAP/PLUG TAP/INTERMEDIATE TAP
: THIRD TAP/BOTAMING TAP/FINISHER TAP

Bottoming Tap {1 - 1.5 Tapered Threads)

58




SPECIAL TYPES OF TAPS

v’ SPECIAL TAP




TYPES OF TAP WRANCH

o2l &05 2Uo{l Heel Miel stucl HI2 2 Utlotoll HeESl SaalHl A B Aal 2U 1A
sdcH A B,

/4 SOLID TEP WRENCH

ADJUSTABLE TEP WRENCH T- HANDLE TEP WRENCH



9 USE OF TAP




USE OF TAP

S

Dy How 0 Use aTap




DIE & DIE STOCK

2ol BER sle AUdl cllee Hollaal HIE dlouslell 0+§Le<rﬂ AULEL UR el stualell
y(Sall scll HIZ % 2ctoll GUAL &l 8 Ael Slal sdcllHl A 8.

MATERIAL : HIGH CRBON STEEL ,HIGH SPEED STEEL AND ALLOY STEEL

v TYPES : DIE PLATE
- PIPE DIE

: DIE CHESER
- AKRNON NIF

ROUND SPILT/BUTTON DIE DIE NUT ADJUSTABLE SCREW PLATE DIE



10 GRINDING WHEEL

HElWSoe s2lol Aoy 2ol Heedl ay w3 slell2llor Anaa Agsslot cgletetl Guallol
utc«ﬁaeh Ul Yzl ALSSloL A ot Al ASSo Waldet uglaell autied
HElRAA £2 52 B. Aol ASlAHl Huaud Ol decll ¥l Slal B.% Ul As Ul wa
As ollos O.

ELEMENT : ABRASIVE & BOND . .
v’ ABRASIVE TYPES Universal HSS Carbide
v NATURAL ABRASIVE
v’ ARTIFICIAL ABRASIVE
v ARTIFICIAL ABRASIVE
v SILICONCARBIDE
v ALUMINIUM OXIDE

Germany
www.pferd.com
150x20x32mm
6x3 n

12345610 : N 26223

BW 15020-32 AN 60 BW 15020-32 AW 8 : Sy BW 15020-32 CN 80

- UNIVERSAL HSS N @.1:{:1]»]3




TYPES OF BOND

v' BOND
v" VITRIFIDE BOND
v" SILICATE BOND
v SHELLAC BOND
v" RUBBER BOND
v RESINOID BOND
v OXY-CHLORIDE BON
v' METALLIC BOND

B151 C60 BN

B151 C60 BG-F

workpiece Inding wheel

20 Ox . | 200x

Y
“I y
|

grinding wheel:
1X Barhausen
B151C60 BN
B131C60 BG-F
wheel type:
1AT
workpiece material.
HSS
grinding parameters:
V:=40mis,
V=01 mm/min
a:=20um, =30
d,=26mm, d.=100mm
grinding process:
cylindrical, longitudial
grinding environment;
dy



WHEEL MOUNTING

cgletal Hallot Ulos et el ol uR g2 s2alell (5aual cdldde] HBZlol sdaua 8.
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Back flange
keyed to shaft
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Lead bush
: Mounting of the grinding wheel.
e m“;%’:ﬁ:;blc {(a) Clamping flange, (b) circular
R groove, () counter balance. (o)

St carboard packing felt or leather.
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WHEEL DRESSING
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DIMOND WHEEL DRESSER

v WHEEL DRESSER
DIANCND TR

STAR WHEEL DRESSER,HUNTING TYPE



TYPES OF GRINDING MACHINE
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BENCH GRINDER
PADESTAL GRINDER



USE OF GRINDER
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HAND GRINDING MACHINE

Definition of
Grinding

A grinding
machine, often
shortened

to grinder, is one
of power tools
or machine tools
used

for grinding, it is
a type of
machining using
an abrasive
wheel as the
cutting tool. Each
grain of abrasive
on the wheel's
surface cuts a
small chip from
the work piece
via shear
deformation.

6 Different Types of Grinders

*Angle Grinder.
*Bench Grinder.
*Belt Grinder.
*Wet Grinder.
*Die Grinder.
*Floor Grinder.
*Conclusion.

Strong driving force

|

Enough air intake to ensure
sufficient air flow to prevent
- overheating of the machine

670 Watt Power

Spindle lock

Quick Replacement of Slices

Two-terminal switch

Convenient single-handed
operation and provide safety
protection

Crack-proof shield

Better protection for users Gear head

90 Degree Rotary Gear Head

Picture provided by the manufacturer



PNEUMATIC GRINDING MACHINE

What is a pneumatic grinder?
A pneumatic tool, air tool, air-powered tool or pneumatic-
powered tool is a type of power tool, driven by
compressed air supplied by an air
compressor. Pneumatic tools can also be driven by
compressed carbon dioxide (CO2) stored in small
cylinders allowing for portability.

pneumatic grinding machine types
1) Angle Grinder

2)Air Angle Grinders. .

3)Vertical Grinder

4)Disc Grinder




GRINDING WHEEL
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HI-TECH’

GREEN LINE

Vaar

GRINDING WHEEL
100x4.0x16m
max 15200 rpm
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GRINDING WHEEL MOUNTING & USES

=

| -ﬁ | @ 5[8-11 NUT (RECESS DOWN)

.' [ '“ \
e 73" | D KUTZALLWHEEL [

5/8” |.D. FLANGE W/
7/8" SHOULDER UP

5/8-11 GRINDER SHAFT

METRIC MOUNTING:
USES M14 NUT + 14MM L.D. FLANGE




