AUTHOR
G KOTI CHANDRA MOULI
AM.].E.,(Mech.,)
JL.inRET.
GOVERNMENT JUNIOR COLLEGE,
PINDIPROLU,
KHAMMAM DISTRICT



1. FITTING

1.1 IDENTIFICATION & USAGE OF TOOLS
AIM: Toldentify variousfitting toolsand their usage

Fitting Tools; A) Marking Tools
B) MeasuringTools
C) CuttingTools
D) HoldingTools
E) SrikingTools

A. Markingtools: Thesearethetools used to make marking onthework piece.
a) Surfaceplate: Work piece placed on thisplatefor marking.

b) Scriber: Itisusedto marking of linesonthejob.
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c) Punch: Thisisusedto marking of work & locate centres.
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d) ‘V’ block: Round jobsmay beplacedin ‘v’ shaped groovefor marking.



b) Hack Saw: Itisusedto cut thework by sawing.
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c) File Itisusedto cut thework piece by removing small amount of metal from thework.
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d) Scraper: Itisusedto pairing off thindicesof metas
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D. Striking Tools: Thesearethetools used for striking on chisels.
d Hammer: Thisisusedto strikeonthechise for cutting



1.2 SAWINGPRACTICE:

AIM: To practice with hack saw and cut themetal.

Tools& Equipment required: 1) Steel Rule
2) Try Square
3) Scriber
4) Punch
5) Hack Saw
6) Bench Vice

Sawing

Procedure: 1) Mark thework with scriber and punchit.
2) FittheworkinBenchvice
3) Startthehacksaw with givingto & fro stroke
4) Apply coolent to cool theblade
5) Practicewith hack saw with equal timings.

6) Practiceby Sawing till thework isseperated.

Precautions. 1) Hack saw blade's cut of teeth should be arranged to wards cutting direction.
2) Coolent should be used for correct sawing.



14. CHISELLING PRACTICE

AlIM: To practicewith chisdl to obtain correct job
Tools& equipment required:

1) Chis

2) Benchvice
3) Hammer
4) Scriber
5 Stedrule
6) Hle

Procedure: 1) Mark thejob to be cut.
2) Placethe chisel edge point at the marking.
3) Givelight blow onthechisdl till the excessmetal isremoved

4) Continue the processtill work iscut.

5) After completion of cutting if the edgeisrough usefileto get clear.

Precautions: 1) Chisel should beplacedinclined.
2) Peen hammer isused for light blows.
3) Do not give heavy blows.
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1.6. REPARATION OF ‘L’ SECTION

AIM: ToPrepare‘ L’ infitting for given measurements of size 50 x50 x 10 mm
Tools& equipment required:

1) Sedrule

2) Scriber

3) Trysquare

4) File

5) Hacksaw

6) Benchvice

Sequence of Operations. 1) Marking
2) Measuring
3) Sawing
4) Filing
5) Finishing

Procedure:

1) Cutthework piecefromthebar for required size.
2) Filethework piece edgeseachtoright angle

3) Mark thework piecefor’L’ section

4) FitthejobinBenchvice

5) Cutthejob with hacksawtoget’ L' shape.

6) Fileinner sdetorightangle.

Precautions: 1) Filethework pieceon the sawing marks.
2) Usecoolent whileusing hacksaw .
3) Inner side edgesa so checked with Try squarefor truenessof thejob .
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1.8 TAPPING

AIM:  Totapthedrilled holeson thework piecewith thetap set.

Tools& equipment required:
1) Sted Rule
2) Center punch
3) Fle
4) Hammer

5) SurfacePlate
6) Drillingmachinewithdrill bit

7) Tap set
8) Taphandle
9 Benchvice
Sequenceof operations:
1) Marking
2) Measuring
3) Hling
4) Drilling
5  Tapping _
6) Finishing AY ‘IK i
ZTAP WRENCH
e TAP

Procedure:
1) Filethesurfaceof thework piece
2) Markwithpunch
3) Dirill theholefor required sizeof tap withtheformula

4) Fitthework pieceinthebenchvice
5) Tappingisdoneby thetap setinthedrilled hole.

Precautions:
1) Usecorrect sizetap set with handle
2) Handleshould beparalle tothework. It should not beinclined.
3) Usecoolentwhiledrilling& Tapping
4) Give continuesfeedfor thetap.
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2.2. CHISELING PRACTICE :
Aim:- To Chisdl thewood stock and cut it.

Tools& Equipment required :- 1) Chisel
2) Mallet
3) Carpenter’sVice
4) Carpenter’sRule
5) Marking Guage

Introduction :- Chisdling isthe process of cutting asmall stock of wood to producethe desired shape.

Procedure :-1) Mark on thewood with amarking gauge
2) Place chisel blade onthejob and givelight blows.
3) Remove the piece and strike with mallet.
4) Practice Chiseling till thewood get desired shape & size.

Precautions: 1) To cut horizontally withthegrain, thenthechisel isheld dightly tilted.
2) InVertical Chiseling acrossthegrain, Chisel iscontrolled with the
left hand pressing firmly.
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24 MORTISE &TENON JOINT

AIM: To prepare Mortise andtenonand jointit .

Tools& equipment require:

1) Marking gauge
2) Carpener’srule
3) Try square

4) Rip saw

5) Jack plane

6) Chisel

7) Vice

8) Mallet

MATERIAL REQUIRED : 50mm x 150mm x 25mm Wooden pieces-2 Nos
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PROCEDURE: 1) Mark onthewooden pieces

2) Plane thesurfaces.

3) To prepare tenonremaining part of wood cut with chisel

4) Mark with pencil on mortisswood and cut thepart with chisel .

5) Fittherectangular peg ( Tenon)intotherectangular hole (Mortise).

6) Plainthesurfaceand check up thetruenesswithtry square.

PRECAUTIONS:

1) Preparetenon first then after prepare mortise comparethe size of peg.
2) Tenonshould befitted firmly into mortisewith very light blows.
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3. BLACK SMITHY
3.1.PRACTICING USAGE OF TOOLS
AIM: To practicevariousforging tools to know how they areuseful
Description:

1) Anvil: Itisasupporting tool used for smithy work. Itishaving various
parts used for various purposes.

a)Base b) Body c) Face d) Beak or horn €) Hardieholes
f) Pritchel holesetc.
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2) Swageblock: Itisusedfor squaring, Sizing , heading, bending, forming operations.
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3.22MAKING A ROUND BAR FROM A SQUARE BAR

AIM: To prepare round bar from given asquare bar.
Tools& equipment required: 1) Anvil 2) Forge 3) Tong 4) Hammer etc.

Procedure:

1) Placethesquarebarinforgeand heatittill it got red hot.

2) Pick upthered hested square bar with tong and place onthe anvil and give blows.

3) Placetherodintheforgeand then placeit ontheanvil and give blowswith hammer till square bar
made into round.

4) Continue theprocess till full length of the bar ismade into round.

Precautions. 1) Alwaysuse hand glovesto protect hand from the heat.
2) Use correct tool.
3) Give blows continuesly with out gap.

4) If thejobisnot inred hot placeitin theforge.
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3.4. MAKE A CRANE HOOK:

AIM: Tomakeacrane hook with given M.S. Rod
Tools& equipment required: 1) Anvil  2) Hammer 3) Tong 4) Chisel

™ e

bboo

Procedure:
1) Heattheround piece

2) Placeitwitha round tong the horn of the anvil

3) Bend it by hammering awith ahand hammer

4) Placeitintheforgeand hesat it

5) Placeit ontheanvil and bendittill we get required shape.
6) Upper part of thehook isjoined witharing.

Precautions:
1) Lower part of the hook should bebendinside.

2) Takeproper precautionswhilejoining with thering to the hook.

5) Caliper
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3.6 MAKING A CHISEL

AlIM: To makeachisel with octagon steel bar
Tools& egipment required : 1) Anvil 2) Hammer 3) Flattong 4) Flatner 5) Foot Rule
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Stages in making a cold chizel

Procedure:
1) Heat oneend of the octagon steel bar
2) Forge chamfer on head
3) Heat other end, forgetoflat taper , and then cut off excess metal
4) Turnthe chisdl aquarter turn and holding the shank horizontally hammer the narrow sidesto
makethem paralld . Alternatethe blowsfour or five on thethewider surfacethenfour tofive
on the narrow surface, and so on until the chisel isin the shape desired.
5) Heat treat and then grind.

Precautions:
1) Heat therod on both sidesonly
2) Make one side to be sharpened.
3) After theforging thechisel isannealed.
4) Tin smithy
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4.2 MAKE ELBOW

AlIM: Tomakeelbow in parale lineMethod.
Tools& equipment required: 1) Steel Rule 2) Scriber 3) Divider 4) Snip 5) Hammer 6) Stake etc.

Procedure:
1) Draw theplanand eevation of the connector pipe. Dividethe planeinto 12no of equal partsand

project them in the elevation.
2) Draw thestretch out lineequateto the circlereference of thecircleat theangleof 90tothe plan

3) Dividethestretchout linein 12 equa arelengthsof theplan.

4) Dividethestretch out linefrom each division of thestretch out lineand |l ocate thetop and bottom
and pointsof theselines by projecties the correspondent pointsfrom the elevation.

5) Jointhe pointstogether by sketching free hand from point to point and completethe structure or

pattern.
Precautions:

1) Maintaininner & outer corner toright angle.
2) Trimming to bedoneat open sidefor good apperance.
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4.4 SOLDERING THE JOINTS

AIM: To make soldering at thejointsto makethejoint strong .
Tools& equipment required :1) soldering Iron 2) supporting stake3) hammer etc.

Material required:1) Solder 2) Flux etc.
Introduction : Slderingisto doneat therange of heat 150 to 350°c for thetrays,funnels & other jointsetc.

Procedure:

1) CleantheJoint

2) Heat the soldering Iron and touch the solder withttip .
3) Apply flux at thejoint

4) Apply themolten solder at thejoint andlet it bejoin.

5) Repeat theprocesstill thejoint isjoined with solder.

Precaution:
1) Jointshouldbeclean & clear .
2) Donot apply solder without using flux.

3) Handlethesoldering Ironwith thewooden or plastic handleonly.
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5. WELDING

5.1. ARC WELDING PRACTICE

AlIM: To Practicearc welding for the effectivewelding.
Tools& Equipment required: 1) Electric arc Welding Machine

2) Electrode Holder
3) Earth Plate

4) Chipping Hammer
5) Wire Brush.
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Procedure;

1)

2)
3)
4)
5)
6)

Identify the nature of power supply . If itisA. C. do not matter whether thework or electrodeis
pogitive. If itisD.C. Polarity isimportant.
Take care of the connectionsgiven to thework piece and the el ectrode.

Select acorrect size of electrode.
To produce correct arc, maintain agap of 2 to 3 mm between thework surface and the el ectrode top.

Whiledriving the el ectrode maintain auniform stream of molten metal run.
Allow thewelded zoneto solidify.

Precautions:

1)
2)
3)
4)
5)

Usegoggles, glovesand apron.
Ensure correct insulated connectors between the power source and generator to the el ectrode holder.

Ensurethat short circuit feasibilitiesarenot there.
Do not keep at theweld zone with bare eyes.
Observe continuoudy whether correct fluxing action and slag forming isgoing on or not during the

welding process.
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5.3: LAP, CORNER AND T- JOINT WHEREVER REQUIRED

AlIM:To practiceLap,Corner, T-Jointin Arc Welding

Toolsand equipment required :1) Sted rule, 2) Scriber 3) Try Square, 4) Hack Saw, 5) Benchvice,

6) Wire Brush & 7) Welding Equipment.

MAIN WELD JOINTS

0%,
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Procedure: @) Lap Joint:
1) Taketwo plates.

2) Placefirgt platepart ontheother plate used weld the seam.

b) Corner joint :
1) Placetwo platesoneby onein‘L’ shape.
2) Wedinthecorner.

c) ‘T Joint;
1) Placetheoneplateinhorizantd.

2) Placeanother plate onthehorizantal plate.
3) Jointhecorner withwelding.

Precautions: 1) T Joint & corner jointsinsde & outside should beinright angle
2) Weldinside.
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5.5 IDENTIFICATIONS OF GAS WELDING EQUIPMENT .
AIM: To Identify the Gaswel ding equi pment used for the gaswel ding.

Description: In Gaswelding various equipment used for welding process.

1) Weldingtorch: Itisatool for mixing the oxygen and acetylenein desired volumes. In Genera
2.5 partsof oxygen with one part of acetyleneisrecommended proportion. Flow
gasesregulated by control valves.

2) Wedingtorchtip: Tip hasanozzlewhosesizeisdenoted by thediameter of itscentral hole. The
sizeof torchtip selected with referenceto the thickness of the metal to bewelded.

3) Gascylinders. oxygen cylinder isblack incolour andfilled with oxygen gasat 140 kg/ cm2
pressure. Acetylene cylindersat 15.45 kg/cmz2 pressure pai nted with maroon colour.

4) Hosepipe & fittings: Hose pipesare connects cylinder and regulator valves of torch. These
flexibleclamp fittingsare provided at eachjoint.

5) Spark lighter: Itisthetool for instant lighting of thewelding Torch.
6) Welding rod:Gaswelding rodsareavailable usually from 1.5mmto 10 mmdia.and 90 cmin
length.It should essential ly match with the base metal very closdly.
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5.7 GAS WELDING FLAMES

AIM: To practiceand adjust gaswel ding flamesfor to maintain temperatures.
Tools& Equipment required : 1) Gas Cylinders

2) Regulator

3) Welding torch

4) Torchtip

5) Spark lighter.

Description: 1) Neutral flameused in welding at high temperatures.
2) Oxidizing flameisused in cutting operation.
3) Carbrising flame: Itisused for welding hard surface metals.
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Procedure: 1) Releaseactively gasand lightenit .
2) Release oxygengasat equal volume.
3) Thentheinner coneluminouszone and outer bulish envelop. It produce high temperature
and useful to weld steel, copper, Iron, etc.
4) Rel ease excess oxygen then the flame has shorter inner cone.
5) Oxidizing flame useful to weld brassand bronze and also for cutting operation.
6) Then reduce oxygen and rel ease excess acetylene then the flame consists

a) Aninner cone b) Anintermediate coneinwhitish colour and
c) Anouter bluish cone.

7) Thecar burisingflameissuitablefor welding dloy stedl's, and non- ferrous aloys.
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6.2 THREADING PRACTICE

Aim:  Topracticing of threadson the pipesin plumbing work.
Tools& equipment required : 1) Dieset 2) Pipevice, 3) Handle 4) Screw guage 5) Hammer

6) Pipewrench 7) Hack saw etc.,

1FEAR N R i

Trweaaling af pipe

Procedure: 1) Fit thepipeinvice
2) Set the Dieset on the pipe
3) Tighten the Dieset on the pipe.

4) Turn the dieset on the pipe
5) Completetheturning of the die on the pipe.

6) Check up thethreadswith pitch guage.
7) Assemble the pipe with collar

Precautions:- 1) Turn thedieset on the pipewith dieset handle.

2) Turn dieset complete slowly
3) Tight the collar with pipewrench.
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6.4. JOINING A NIPPLE

Aim: Tojoinanippleto the pipewherever necessary.

Tools& equipment required: 1) Screw Driver

Procedure;

Precautions;

1
2)
3)
4)
5
6)

1
2)

2) Hammer

3) Pipe Wrench
4) Hack Saw
5) Scriber

6) Pipe Vice.

.y

Arrangethepipelineasper thelinediagram.

Extend the pipelinewithanipple.

Jointhenippleto theend of pipecollar ..

Fit thecollar at the end of pipe.

Tighten the collar and nipple with apipewrench.

Arrangethenipplefor required length. with out any damageto thethreads.

Tighten the nipplewith pipewrench

If thelength of the nippleexcesscut it with hack saw.
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6.6 FITTING OF TAPS & VALVES

Aim: Tofitthevalvesand tapsinthepipeline.

Tools& equipment Required:

1) Screw Driver

Procedure:
1)
2)
3)
4)
5)

Precautions;
1)
2)

2)Hammer  3) Pipewrench 4) Hack Saw  5)Pipevice
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Mark thepipelinediagram.
Fitthevaveinthepipeline

Extend pipelinetill thejobisin progress
Fit thetapsinthe pipeat thejob places.
Tightenthevalves& tapswith pipewrech.

Arrangethevalveswhere pressureof liquid isheavy
Tapsshould be placed wherejob or delivery of theliquid.

6)Spanner etc.
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