Capital Goods & Manufacturing Exercise 1.7.90
Fitter - Turning

Lathe operations

Objective: At the end of this exercise you shall be able to
» record the different lathe operations in table 1.

Fig 2

FI20N1780H1

Note: Instructor shall demonstrate to the
trainees regarding the different lathe operation
performed in lathe.

Record the lathe operations in Table 1

TABLEA1
Fig.No. Name of the operation
1
2
3
4
5
6
7

Get it verified by your instructor.
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Capital Goods & Manufacturing Exercise 1.7.91
Fitter - Turning

True job on four jaw chuck using knife tool

Objectives: At the end of this exercise you shall be able to
» set the round rod/job in four jaw chuck
» true the round rod/job using knife tool.

ROUND ROD
T
KNIFE TOOL
=
a
=
8
TS
Job Sequence
+ Openone jaw by chuck key. + _Gheck'the [abtitieness by knife tool.
« Turnthe chuck and open the opposite jaw « Tighten alithe’jaws.
+  Openall jour jaws approximately mone than jobdiameter + | Checkthe t_rgenes_s of th_e job by rotating the chuck in
e neutral position using knife tool.
. Make jaws close and hold the job o Kaife tool should touch the job evenly.
» Checkonce again for the true running of the job.
Skill Sequence
Truing work in a four jaw chuck with the help of a surface gauge
Objective: This shall help you to
» true a round rod in a four jaw independent chuck with the help of a surface gauge.
If truing is not done before turning, the following will be the For the same depth more metal will be removed from the
results. out of centre portion.
Uneven load on the cutting toal. Surface turned may not be cylindrical.
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During truing
Keep the main spindle in a neutral position.

Measure the job diameter with an outside caliper orwith a
steel rule. (Fig1)

Fig 1

FIZON1381.1

Position the four jaws of the independent chucks equidistant
from the centre. The distance between the Inner fece of
the opposite jaws is equal to the diameter of the ‘work.

(Fig2)

Fig 2

FIZ0N1391.J2

Open the adjacent jaws sufficiently enoughto insert the
work. (Fig 3)

Fix the knife tool on the bed-ways close to the chuck.

Adjust the tool to make its tip move close to the top or
side portion of the work with a minimum gap.

Rotate the chuck by hand and observe the gap between
the tool and work surface forthe position of the two opposite
jaws.

Open the jaw slightly where the gap is more, and tighten
the opposite jaw. (Fig 4).

Fig4 4

WORK
CENTRE LINE

MACHINE
CENTRE LINE

FI20N1391J4

Repeat untilthe gapis the same. (Fig 5)

Fig 5

FI20N1391J5

Fig 3

FI20N1391J3

Place the work inside the chuck, keeping sufficient portion
outside the chuck for turning, and tighten the two adjacent
jaws, enoughto grip the work.

Repeat the above'sequencesfor the other set of opposite
Jaws.

Bring the toal point tip closer to the work surface.
Retate'the chuck by hand and observe the gap.

Engage the spindle levers at about 250 rpm and run the
machine.

Teuchthetoolpoint on the job.
Ifthetline on the job is uniform tighten the jaw.
Repeat till a uniform line is formed.

Finally, tighten the opposite jaws with the same amount
of pressure.

Check once again for the true running of the work.
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Capital Goods & Manufacturing Exercise 1.7.92
Fitter - Turning

Face both the ends for holding between centres

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck

» setthe tool on the tool post

» face the job

* measure the length with vernier caliper.

240
I
250 |
Job Sequence
+ Checkthe raw material forits size. + Reverse the job, clamp it in the chuck and true it
again.
+ Holdthejobina four-jawindependent chuek Wwith 25 2
mm overhang and true it + Setthe spindle speed closer to 318 revolution per
minute,

+ Setthe R.H. facing tool inthe'teol post.

+  Facethelengthupto the half punch mark level and
+ Setthe R.P.M.

maintain' 280 mmlong.
+ Face one end of the work. ¢ deburrandieheck the job.

+ Markthe job250mm long andpunchwitness marks
onthe circumference.

1 40 X 260 — = 1783 Fe310 - - 1.7.92
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS DEVIATIONS : £ 0.04mm| TIME :
FACE BOTH THE ENDS FOR HOLDING

E @ BETWEEN CENTERS
CODE NO.  FI20N1792E1
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Skill Sequence

Finish-facing the work with a right hand facing tool

Objective: This shall help you to

» finish-facing the work using a right hand facing tool.

When more metal is to be removed on the face of work, we
prefer to do rough facing by an L.H. facing tool ora L. H.
roughing tool, feeding the tool from the periphery of the
work towards the centre. Finish-facing is done to get a
bettersurface finish onthe face of the work by removingthe
roughfacing. The normal R.H. facingtool, havingitscutting
edge straight, may be kept slightly inclined to the face of
thework during facing. Atool, havingits cutting edge itself
ground at an angle, may be used. (Fig 1)

Fig 1

TOOL TIP

SIDE CUTTING EDGE

—

FIN2362H1

The procedure ofthe finish-facing the workwith stich a tool
is given in sequence below.

Hold the tool in the tool post to the correct centre height
with its axis at right angles to the axis of the work and with
aminimum overhang.

Set the machine to about 500 rpm; (Calculate the spindle
speed by choosing the recommended cutting speed for
finish-facing and the meandiameter of the wark).

Start the machine andtouchthe tool point to the work-face
by moving cross slide and carriage movement Move the
tool away from the work (Fig 2a) and set the top slide
graduated collar to zero, eliminating backlash. Lock the
carriage.

Feed the tool about 0.5 mm by the top slide.

Feedthe tool towards the centre of the work by the cross-
slide till the tool point crosses the centre. (Fig. 2b) Move
back the tool to the starting position (Fig. 2a).

Fig 2a

Fig 2b

FIN2392H2

Advance the toolby a further 0.5 mminside the work by the
top slide.

Engagethe powerfeed (setat 0.05 mm/rev.)andallowthe
tool to traveltowards theeentre of the work, removing the
metal.

Repeatthe sequence until the required amount of material
Is pemoved.

Observethe finishebtained.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise

1.7.93

Using roughing tool parallel turn £ 0.1 mm

Objectives: At the end of this exercise you shall be able to

* hold the work in lathe chuck

» grind RH turning tool

set the turning tool in tool post

» set the machine spindle speed for turning

» parallel turn the work by hand feed method with various depths of cuts.

236

250

Job sequence

+ Holdthe work in four jaw ehucl

+ Grind and fix RH turning tealband turn/ 36 to
maximum lengthofjobwith the R Pali cloge to 318,

+ Checkthe diameter by using vernier caliper

+ Chamferthe end 3x45° and deburr.

+ Reverse the joband hold infour jaw chuck.

« Turn the remaining length to @36 mm by parallel

turning.

+ Chamferthe endanddeburr.

USING ROUGHING TOOL PARALLEL TURN  0.1mm.

1 EX.NO.2.3.82 — 1.7.92 Fe310 - - 1.7.93
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NQ. EX. NC.
SCALE NTS DEVIATIONS : £0.1mm| TIME:

CODE NC. FI20N1793E1
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Skill Sequence

Rough turning tool grinding

Objective: This shall help you to
» grind rough turning tool with various angle.

Rotate the wheel by hand and observe for free rotation.
Check the grinding wheels for true running.
Weargoggles.

Dress the wheels by a wheel dresser.

Adjustthe tool-restto maintaina minimum gapfromthe

Finish grind all the faces on the finishing wheel.
Grind a nose radius of approximately R. 0.4 mm.
Checkthe angleswith a tool angle gauge and template.

Lap the cutting edge with a oilstone.

The top rake (back rake) angle should be kept at 0°.

wheel face to a minimum of 2 to 3 mm.

+ Holdandapplythe sideflankofthetooltothe front face Fig 4
of the grinding wheel at 30° to horizontal.

+  Movethetoollefttorightand vice versato grind the side
cutting edge angle to cover 2/3rd width of the toal.

« Grind a side clearance angle of 87, the bottom of the
edge touching the wheel first.

110

40

front clearance angle of 5° simultaneously.

+ Rough grind the end cutting edge angle ef 30%and the g o

« Hold the top flank of the tool against the whegl face
inclined at 14°, the rear the side contacting the wheel LHTOOL | SECTIONXX RH.TOOL
first, and grind the side rake angle of 14°.

FIN2383H1

+ Ensure that the ground portion is parallel te the side

cutting edge.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.94

Measure the diameter using outside caliper and steel rule

Objectives: At the end of this exercise you shall be able to

» check the diameter using outside caliper
» measure diameter with steel rule.

Job Sequence

+ Holdthe out side calipgr

»  Openthe caliper legs appraximately more than job

diameter

+ Adjust the outside caliper leg to touch the diameter

TAP GENTLY TO CLOSE THE CALIPER LEGS

+ Adjust the caliper legs to just touch outer diameter
of theqok.

+  Repeat the same procedure in different position of
the job

of the job. * Measurethe'diameter by using steel rule.
1 — 1793 Fe310 = = 1.7.94
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS

‘E‘ @ AND STEEL RULE

MEASURE THE DIAMETER USING OUTSIDE CALIPER

TOLERENCE: £0.5mm | TIME:

CODE NO: FI20N1794E1
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Skill Sequence

Measuring with outside calipers

Objectives: This shall help you to
» select the right capacity caliper for measurement
» set the sizes both in firm joint and spring calipers

» read the sizes by transferring them to a steel rule or other precision measuring devices as the case may be.

Outside calipers
Select a caliper based on the diameter to be measured.

A 150 mm capacity outside caliper is able to measure
sizes from 0-150 mm.

Open out the jaws of the calipers until they pass clearly
over the diameter to be measured. The work must be
stationary when measuring the sizes. (Fig 1)

Fig 1

OFEN CALIPERS
TO CLEAR WORK

WORK MUST BE STATIONARY

FINZ384H1

Place one point of the leg cver the workpiece andget the
sense of feel of the other point of the leg.

If there is clearance on the other point of the leg. gently
tap the back of one leg of the firm joint calipers so that it
just slips from the external diameter of the workpiece to
give the right sense of “feel'. (Fig 2)

Fig 2

{ooon

TAP GENTLY TO CLOSE CALIPERS

FIN2394H2

Because the accuracy of reading the sizes depends mainly
upon the sense of feel of the user, high care should be
exercised to get the correct feel. (Fig 3)

In the case of spring outside calipers, adjust the screw
nut so that the adjustment of the caliper just slips from
the external diameter of the workpiece to give the right
sense of feel,

Fig 3

WEIGHT OF CALIPERS
SUFFICIENT TO PASS
JAWS OVER THE WORK

JAWS JUST TOUCHING

OBTAINING THE 'FEEL"

FIN2384H3

When you have adjdsted the outside caliper for the correct
feel transfer the measurement to a steel rule or any other
precision measuring instrument as the case may be.

Keep the graduated steel rule on a flat surface and hold
thepoint of onerleg firmly against the rule end. (Fig 4)

Fig 4
READ MEASURMENT FROM RULE
HOLD JAW FIRMLY
AGAINST RULE END
JAWS PARALLEL WITH
EDGEQF RULE,
=
o e
%
CHECKING THE DIMENSION =
S

The point 'of one leg must be placed over the graduation
so that the paint of the other leg is parallel with the edge of
the steel rule.

Record thesreading to an accuracy of + 0.5 mm.

In the case of precision measurements, transfer the
measurements over an inside micrometer or vernier caliper.
This measurement will give an accuracy of + 0.01 or £
0.02 mm. Here, the sense of feel of the user is very
important in deciding the reading.
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Capital Goods & Manufacturing

Fitter - Turning

Exercise 1.7.95

Holding job in three jaw chuck

Objective: At the end of this exercise you shall be able to
* hold the job in three jaw chuck.

Fig 1

ROUND ROD

KNIFE TOOL

FIZON1785H1

Job Sequence

+  Check the raw material size

+  Open the jaws by chuck key

+ Openthe jaws approximately more thanjob diameter

«  Keepthe ob inthe chuck with overhang of 75 mm

s Tightenthejaws as required

» | Checkthetrleness of the job
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.96

Perform the facing, plain turn, step turn, parting, deburr, chamfer corner,

round the ends, and use form tools

Objectives: Atthe end of this exercise you shall be able to

* hold the work in three jaw chuck
» face the end and plain turning

» step turn job * 0.1 using power feed and a knife tool

» form turning using form tool
» parting off using parting tool

» grind parting tool and make under cut to the required size.

CHAMFER 3X45° 2% 2m
A ROOVE
/— R3
] X
PR & — ' — & R\
| | i u i
| 30 a2 a0
I 105
20 12
e
T-—T =62
&)
AA
o. = FRONT CLEARANCE ANGLE
[ ORRAKE ANIGLE RADIUS FORM TOOL
J A o
2 ][
1 250-105 = Fe 310-0 = = 1.7.96
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : NTS PERFORM THE FACING ,PLAIN TURN, STEP TOLERANGE 0.04mm | TIME:
TURN,PARTING,DEBURR, CHAMFER
JEL @ CORNER, ROUND THE ENDS AND USE FORM CODENO. FI20N{708E
TOOLS
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Job Sequence

+ Check the raw material for its size.

+ Hold the job in a 3 jaw chuck keeping about 75mm
outside the chuck.

« Set the tool to the correct centre height.
+ Select and set the correct spindle R.P M.

+ Face one side first and turn the outer diameter to &
45mm for the maximum possible length.

+  Tum & 30 mmx 32 mmlength as shown in job drawing.
« Turn & 25 mm x 30 mm length.

+ Setthe under cuttool, radius tool, to the correct centre
height and hold it rigidly.

+ Forma square groove 2 mm depth x 2 mmswidih@at 30
mm and 62mm frcm the end face.

+ Forma radius 3 mm at @ 25mm xwidth 30 mm at the
end face.

Skill Sequence

Turning steps of different diameters

Reverse and hold the job at @ 30mm x width 32mm
inside the three jaw chuck keeping about 40mm length
outside the chuck and true the job.

Turn @ 45mm x 40mm length.

Set the 2mm width parting tool to the correct centre
height

Part the job using plunge cut method at & 45 mm x
width 8mm from the end face.

Face the other end to a total length of 92mm.

Set the chamfering tool to the correct centre height.
Chamfer the & 45mm corner to 3x45°.

Remove the sharpedge.

Checkihe dimensions.

Objectives: This shall help you to

» turn steps of different diameters for definite length on a shaft.

When the width of stepto be turned is moretthanthe width
of the tool, itis turned by using a R H. knife-edge tool.

Holdthe previously turned shaft inthree javeehuck andtrue
it at both ends (near the chuck andoverhangingend).

Holdthe RH Knife-edge toolinthe tool post withits cutting
edge at centre height and at right angle.

Set the machine to 300 r.p.m.

Start the machine and touch theteoltip onthe surface of
workto setthe cross-slide graduated collarto zerowith the
backlash eliminated. (Fig 1)

Fig 1

+Z

A

FINZ386H1

Withdraw the tool from work and make the cutting edge
contact the face of the work to set the top slide graduated
collar to zero with a backlash eliminated. (Fig.2)

Fig 2

FIN2396H2

Position the tool tip near the edge of the work. (Fig.3)

Fig3

FIN2396H3
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Give a depth of cut to turn steps progressively. (Fig.4) Fig4

Advance the tool axially to the required length by rotating

the top slide hand wheel.

(The rotation of the top slide hand wheel should be

continuous and uniformtillthe reguired length is reached).

Restrict the depth of cut to a maximum of 3 mm for each

cut.

Repeat the depth of cuts till the required diameter is

reached.

Keep the carriage in the locked position. %
Corner forming tool

Objective: This shall help you to

= grind the corner forming tool.

Procedure for grinding corner forming tool (for external :

operation). y &g @RINDING WHEEL
Set the pedestal grinder for tcol grinding:

Weargoggles.

Dressroughwheel, grindthe tocl approximately to a depth

of 10.00 mm, maintaining a wall thickness of 3 to 4 mm.

(Fig1)

Fig 1 ZITEMPLATE E
8
£

Fig 3

TOOL

-

FINZ2386X1

Prepare a template out of M.S. sheet to checkpositional
accuracy. (Fig 2)

Now dress smoother wheel to form 2R at the corner.
Carborundum dresser is used to form corner radius:
Check the dressed wheel with template.

Grind4°- 6°frontclearance angle atthefrontand 3°- 4°side
clearance. (Fig.3)

Parting off operation

N7

Y .

FINZ308X3

Remove the stepiand form 2R and check with template.
Deburr witkvoil stone.

No rake angle is given.

Objectives: This shall help you to

» set the parting off tool in the machine to the correct centre height

» follow the correct procedure while parting off
» observe certain precautions while parting off.

Parting off operation

Parting off or cutting off is the operation of severing a
finished part from the rough or finished stock.

Setting of parting tool

Set the parting tool exactly on the centre with as little back
rake as possible. (Fig 1)
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Fig 1

FIN2396Y1

CORRECT CUTTING EDGE POSITION

Adijust the parting off tool so that it extends cne half the
diameterof the work plus about Smmfor clearance fream the
tool-holder (Fig 2)

Fig 4

PARTING TOOL POSITIONED TO CUT OFF
A DEFINITE LENGTH OF WORKPIECE

FINZ306Y4

If the cutting tool is too high, it will'not cut
through the work piece. If itis too low, the work
may be bent and the cutting tool.damaged.

Set the spindle speed to half the speed for turning.

Move the carriage so that the right hand side of the blade
IS atithe point where the work is to be cut off. (Fig 4)

Startthe [athe andfeedthe tocl steadily into the work using
the cross-slide handle.

Continue to feed the tool into the work until the part is
severed.

Fig2

12dia+3mm

FIN2398Y2

Procedure
Select the correct type of tool fora specified job.
Hold the work with the minimumoverhang ina chuck.

Set the tool square with the worl sedhat it doesnot rub
against the sides of the groove, as it is fed into the work

(Fig3)

Fig5
-~
[l
_) ofslle)
o
9]
ofeTolloi N

FIN2328Y5

INCORRECT METHOD OF PARTING

Precautions

Theworksheuld protrtde fromthe chuck jaws, sufficiently
enoughto permit the cut to be made as close as possible
totthe chuck jaws.

The work must always be held securely in a chuck or a
collet!

Fig 3

R

TOOL SET SQUARE
50 THAT BLADE
WILL NOT RUB

FINZ356Y3

If the workpiece is held between centres, it
may bend or break and fly out of the lathe
during parting off. (Fig 5)

Use a right hand offset tool-holder (Fig 6)

Awork having more than one diameter should be gripped
onthe large diameter while parting.

Intermittent feed tends to dull the tool’s cutting
edge.
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Fig6
RIGHT HAND OFFSET TOOL HOLDER

INSERTED-BLADE TYPE PARTING TOOL

FIN2396Y6

Heavy feed causes jamming and tool breakage.

Use sufficientcoolantonsteel. Brassandcastironshould
be cut off dry.

Make surethe saddleis locked duringthe entire operation.

Reduce the rate of feed, when the work is almost cut off.

While parting offlongwork, it should be supportedwiththe
tailstock centre.

If the machine is in good condition, the automatic cross
feed may be used.

When the tocl has penetrated to about the depth of its
width, withdraw it and move it sideways withthe compound
slide andfeed again.

The above operation should be repeated frequently to
minimise the tendency of the tool to dig in and cause
trouble.

When the parting off operation is almost completed, hold
the workpiece by hand to prevent it from falling, so that
damage can be avoided.

304 C G & M: Fitter (NSQF Revised 2022) Exercise 1.7.96



Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.97

Shoulder turn : Square , filleted, beveled under cut shoulder, turning-filleted
under cut, square beveled

Objectives: At the end of this exercise you shall be able to

set and true the job in a 3-jaw chuck
face, plain and step turn the work by hand tool to an accuracy of £ 0.1 mm
form square filleted under cut

set and true the job to the run out accuracy of 0.1 mm

turn square filleted shoulder
turn bevel shoulder.

223

@28

a
@15

18.5 12

10

Job Sequence

Check the raw material size.

Hold the job in three \jaw-€huck with minimum
overhang.

Setthe R H. facing tool vigidly t6 the correct centre
height with a minimum overhang.

Set the machine to the predetermined R P.M:
Lock the carriage and face one end!
Set the R.H. turning tool in the toglpostrigidly.

Turn the job to & 28 mm to the maximum possibie
length.

Stepturn € 15 mm to a length of 19.5 mm.
Check the dimensions with a vernier caliper.
Do filleted under cut R1.5x1.5 depth

Make under cut of 4mm width and 4mm depth.
Reversethe joband hold it on the finished surface.
Face the jok (05108 mm length.

Checkthe length with a vernier caliper.

Turn the jobto @ 23 mm to the 16 mm length.
Step turn'@ 18 mm to a length of 26.5 mm.
Bevel the @ 23 mm step to an angle of 4x45°.
Turn2A0 mm x 10 mm length

Ghamfer the @ 10 mm step to an angle of 2X30°
Remove burrsfromthe job.

Checkthe angle with a vernier bevel protractor.
Check the dimensions with a vernier caliper.

2O

UNDER CUT,SQUARE BEVELED

1 2 30-120 — Fa210 —_— — 1.7.97
NC.OFF STOCK SZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SEAE 14 SHOULDER TURN: SQUARE, FILLETED, BEVELED PR tooumm  TME
UNDER CUT SHOULDER, TURNING- FILLETED ANGULAR 2 30

CODE NO. FI20N1797E1
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Skill Sequence

Form an undercut shoulder at the junction of two diameters

Objectives: This shall help you to

» set the undercutting tool in the tool post
» set the tool at the required position

» perform undercut operations

» check the undercut width and depth with a vernier caliper.

The end of a section to be threaded is mostly undercut to
provide a channelinto whichthethreadingtool may run. It
allows the mating part to sit squarely againstit. When the
diameter is to be finished to size by grinding, a channel is
generally cutagainstthe shoulderto providea clearancefor
the grinding wheel, thus ensuring a square corner.

Toformanundercut shoulder at the junction, the following
procedure is to be followed.

Selectasuitabletool bitor grind one tothe shapeandsize
required.

Set correct spindle speed, and start thesmachine.

Rotate the carriage handle until the toclalmost touchesthe
face of the work. (Fig.1)

Rotatethe top slide handle untilthe tocl marks the shoulder
lightly. (Fig 3)

Note the reading on the graduated collar of the top slide
feed screw, and set the reading to zero.

Apply cutting fluid

Fig 1

{Booo

(lulalaz]

Fig3

{ oooc

[1)

oooo
FIN23g7H3

FIN23g7H1

Lock the saddle in this position.

Rotate the cross-slide handle and touch the work surface
lightly with the front cutting edge of the tocl Setthe cross-
slide graduated collar to zero. (Fig.2)

Fig 2

i g s S
T

1
_!_______

|

!

|
e

|

oooo oooo)
FINZ397H2

Machining various shoulders

Feedthetool slowly andevenly into the work to the required
depthyusing crogs:slide handle (Fig 4)

frig 4

3

Stopthe lathe and check the undercut for its dimensions.

ape0)>

FIN2337H4

PLUNGE

Remove sharpeorners, ifany.

Objective: This shall help you to
* machining various shoulders.

Machining a square shoulder
Face the end of the work to provide a reference surface
point from which to take measurements.

Lay out the position of the shoulder by one of the following
methods.

306 C G & M: Fitter (NSQF Revised 2022) Exercise 1.7.97



Cut a light groove with the point of a sharp tool bit around
the circumference of the work to mark the required length.

(Fig1)

Fig 1

MARKING SHOULDER WITH
A TOOL BIT

FIN2397.1

Rough and finish turn the diameter to within about 1 mm
of the required length.

Mount a facing tool bit in the tool-holderand setitto centre.
(Fig2)

Fig 2
FACE OF THE STEP AFTER
ROUGH TURNING

gool>

{ooo
FACING
TOOL

FIN2397.02

Make sure that the tool bit is set up.with the point clese to
the work, and with a slight space along the side cutting
edge.

Apply chalk or lay out dye to the smalldiameter, as close
to the shoulder as possible.

Before starting the lathe, the tool it should be/brought
fairly close to the diameter, by using'a piece of paper or
thin stock between the tool bit point and the work diameter.

Start the lathe and bring the facing tool intwati=it just
removes the chalk or the layout dye.

Note the reading on the graduated collar of the cross-slide
SCrew.

Bring the tool bit towards the shoulder with the carriage
hand wheel until a cut is started.

Face the shoulder by turning the cross-slide handle anti-
clockwise, thus cutting from the centre to the outside.

For successive cuts, return the cross-slide screw to the
same graduated collar setting. Repeat the above procedure
until the shoulder is machined to the correct length.

Machining a beveled shoulder (Fig 3)

Lay out the position of the shoulder along the length of the
workpiece, and set the tool as shown in Fig 3.

Fig3

USE A PROTRACTOR AND BET THE SIDE CUTTING
EDGE OF THE TOOL BIT TO THE DESIRED ANGLE

FIN2397.J3

Rough'and finish turn the small diameter to size.

Mount a side cutting tool in the tool-holder and set it to
centre,

Apply chalk or layout dye to the small diameter as close
as possible to the'shoulder location.

Bring the pointof the tool bit in until it just removes the
chalk gr layout dye.

Turn the carriage hand wheel by hand to feed the cutting
tool slowly into the shoulder.

Apply a cutting fluid to assist the cutting action and to
produce axgood surface fihish.

Machine the beveled shoulder until it is to the required
size.

If thessize of the shoulder is large, and chatter occurs
when cutting with the side of the tool bit, it may be
necessary to cutthe beveled shoulder using the compound
rest.

Set the compoundrest to the desired angle. (Fig 4)

Fig 4

COMPOUND REST SETTOCUT A
BEVELLED SHOULDER

FIN2397.4

Adjust the tool bit so that only the point will cut.

Apply a cutting fluid to assist cutting action. Progressively
machine the bevel. Always cut outwards and start each
cut near the outermost edge of the face of the shoulder.
Be careful not to damage the small diameter when preparing
to make each new cut. At the start of the final cut, bring
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the point of the tool bit in, until it just removes the chalk or
layout dye at the innermost edge of the criginal shoulder
face.

Machining a filleted shoulder (Fig 5)

Lay out or mark the location of the shoulder on the
warkpiece.

Fig &

RADIUS FORM TOOL PRODUCING A
FILLETED SHOULDER

FIN2397.)5

When laying out for afilleted shoulder make allowance for
the radius to be cut. If a filleted shoulder has a 4 mm
radius and is 60 mm from the end of the workpiece, the
layout should be 56 mm from the end/ This waould leave
material for cutting the radius.

Rough and finish turn the small diarmeter to size.

Mount a radius tool in the holder‘and set it to.centre.
Check the tool bit with a radius gauge to be sure that it
has the correct radius.

Apply a layout dye or chalk to the small diameteras close
as possible to the shoulder location.

Set the lathe spindle speed to approximately one halfof
the turning speed.

Start the lathe and bring the tool bitiin untilit just removes
the layout dye or chalk.

Note the reading on the graduated collar of the cross-slide
sCrew.

Retract the cutting tool by turning the cross-slide handle
anticlockwise one half turn.

Turn the cross-slide handle clockwise until™it is within
approximately 1 mm of the original collar setting. The point
of the round nose tool bit should now be about 1 mm away
from the work diameter. This prevents the cutting tool
from undercutting while roughing out the filleted corner.

Turn the carriage hand wheel slowly to start the radius
tool cutting the filleted shoulder. If chattering occurs while
machining the filleted corner, reduce the lathe speed and
apply a cutting fluid to improve the finish of the fillet.
(Fig5)

Continue turning the carriage hand wheel slowly and
carefully until the length of the shoulder is correct.

When stopping the lathe to measure the shoulder distance,
do not move the cutting tool setting by withdrawing it from
the diameter. (Fig 6)

Fig 8 / Jf
| S N N N [ S N N N - i
12 % 468788 u:ﬁ
I I I I 11 1| I 1 X,
1
DONOTMOVE —M
CUTTING TOOL —

MEASURING THE SHOULDER
DISTANCE

FIN2337.6

Fig 7 &

{2,

A

N

FILLETED
/ GORNERS \_

FILLETS ON A CRANKSHAFT

FIN2387.7

CHECKACCURACY OF FILLET WITH A RADIUS GAUGE

Turnithe carriage hand wheel to move the cutting tocl away
fromthe shoulder slightly:

T e eross-slide handle anticlockwise about 1 mm
back to the griginal collar setting.

Finish the filleted corner by carefully advancing the radius
tool bitwithithe carriage hand wheel.

If thefradius is tog large far a form tool bit, or too much
shattering occurs, cutthefillet in steps, using the largest
radius tool that does\not cause chattering. Check the
accuracy ofithe fillet with'aradius gauge. (Fig 7)

Machining an undercut shoulder

Lay out the position.of the undercut shoulder along the
length of the workpicce.

Reugh and finish turn the small diameter to size.

Mount the undercut tool in the tool-holder and set it to the
centre.

Apply chalk or layout dye to the small diameter as close
as possible to the undercut shoulder location and also on
the face of the larger diameter.

Set the lathe spindle to approximately one half of the turning
speed.

Bring the point of the tool bit in until it just removes the
chalk or layout dye on the face and set the top slide
graduated collar to zero.
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Apply a cutting fluid to assist the cutting action and produce
a good surface finish.

Retract the cutting tool by turning the cross-slide handle
anticlockwise.

Repeat the above procedure until the undercut shoulderis
machined to the correct depth.

Bring the tool tip clear off the large diameter face and
advance the tool axially by 1 division of the top slide.

Feed the tool into the work from the edge of the larger
diameter face, till it just removes the chalk mark applied
on the small diameter.

Note the cross-slide graduated collar reading and advance
the tool into the work to the number of divisions required
according to the depth.

Ensure that the tool cutting edge is parallel to
the work axis.

Ensure that the carriage is locked during the
undercutting operation.

Apply a cutting fluid to assist the cutting action and to
produce a good surface finish.

Retract the cutting tool by turning the cross-slide handle
anticlockwise.

Repeat the above procedure until the undercut shoulder is
machined to the correct depth.
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Capital Goods & Manufacturing Exercise 1.7.98

Fitter - Turning

Sharpening of - single point tools

Objective: At the end of this exercise you shall be able to
» grind side cutting tool for machining steel.

012

110

I
® @

1 End cutting edge angle -'25°

2 Front clearance angle - 6°

3 Side rake angle - B2

4 Side rake angle -14°

5 Cutting edge = equal to tool thickness

Job Sequence

+ Before starting wear safety goggles.

«/ Grind the side ofithe tool - for giving 6° to 8° side
clearance! The side [ength should be equal to the
width.of the tool blank:

+ Check the gap between the wheeland the toel rest,
and maintain the gap 2 to 3 mm. » Grind the top of the tool for a side rake angle of 12°
te 18

Damages or any corrections needed should n _
9 y + | Finishgrind allangles and clearances - on a smocth

be brought to the notice of the instructor.

Hold the blank against the wheel to grind the end
cutting edge angle 20° to 25° and the front clearance

wheel.

Grind a nose radius of approximately 0.5 mmR.

The ground surfaces should be without steps

angle between 6°to 8° - simultaneously.

and should have a uniform smooth finish.

1 SQ12- 110 - Fe310 - - 1.7.98
NO.OFF STOCK SIZE SEMI-PRCDUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE :+30' | TIME:

SHARPENING OF - SINGLE POINT TOOLS
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Skill Sequence

Grinding a side cutting tool for machining steel

Objective : This shall help you to

» grind a right hand side cutting tool to machine steel.

The side cutting tool to be used on steel is illustrated in
Figure 1. The portion illustrates the tool blank in dotted
lines before grinding, and the ground tool by thick lines.
(Fig1)

Fig 1

FINZ2398H1

The side cutting edge is in line with.the blank edge and
the end cutting edge is inclined at an angle of 25°. The
side rake angle is 14°. The front and side clearances.are
ground 6°. The length of the side cutting edgeis maintained
equal to the size of the square cross-section of the tool
blank, i.e. 12 mm. Fig 2 shows the shaded portion to'be
removed by grinding the tool blank to getthe ground tool.
The procedure in sequence|is as follows.

Fig 2
AUXILIARY
CUTTING
EDGE £
i
i SHANK
!
L5 _ MAIN CUTTING EDGE
€ -SIDE CLEARANCEANGLE |
. - FRONT CLEARANGEANGLE |
L) ¥ - SIDE RAKE ANGLE §
i

Grind the end cutting edge angle 25°. Angle x_’ (Fig 3)

Fig 3

FIN2388H3
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Grind the side rake angle of 14°. Angle 'r’. (Fig 4)

Fig4

.

3
B
:
Grind the side clearance angle of 6°. Angle (Fig 5)
Fig5
Grind thedfront clearance angle of 6°. Angle & (Fig 6)
Figé
]
]

Grindand provide a nose radius of R 0.4to R0.6 mm at
the point of tool. Grind a flat for a short length of 0.2t0 0.3
mmas shown in Fig 7. For the sake of clarity the figure is
magnified.

Flg 7

—:—J;I:—FLAT ‘x .
ST

FINZ3S8H7

e



Capital Goods & Manufacturing Exercise 1.7.99
Fitter - Turning

Cut grooves - square, round ‘V’ groove

Objectives: At the end of this exercise you shall be able to

held the job in lathe chuck

set the turning tool

set the machine spindle speed

parallel turn the work piece by hand feed

set the tool for groove turning -’V tool, radius tool and square tool.

o R25
7/
! 7 ! 3
b |V SR
e ] 7 N
__ L _ __@al] F QT i B- (0 N
8 ot &L w1
W' _
5 5
i
ap 35
1 @50-80 - Fa310 = = 1780
NO.OFF STOCK SIZE SEMI PRODUGT MATERIAL PROJECT NC. PART NO. EX. NO.
TOLERENCE: +0.04mm
SCALE 1:1
TIME:
CUT GROOVES - SQUARE, ROUND, V' GROOVE
E GODE NO : FI20N1798E1
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Job Sequence

+ Check the raw material for its size.

+ Hold the job in 3 jaw chuck keeping about 50mm
outside the chuck

« Set the tool to the correct centre height.
+ Select and set the correct spindle R.PM.

+ Face one side first and turn the outer diameter to &
42mm for the maximum possible length.

+  Turn & 30 mm x 35 mm length.

« Set the under cut tool, radius tool, V' groove tool to
the correct centre height and hold it rigidly.

Skill Sequence
Grind 60° V' tool

Form a sguare groove 2.5 mm depth x 5mm width at
30 mm from the end face.

Form a radius groove 2.5 mm depth x Smmwidth at 18
mm from the end face.

Plunge the 'V’ groove tool to form a vV’ groove 5mm
width at 6mm from the end face.

Reverse and hold the job.

Face the other end to a total length of 75mm.
Turn &£ 42 mm x 40 mm length

Champers 2 x 45° at the 2 x 45° end
Remove the sharp edge

Check the dimensions.

Obijective: This shall help youto
» grind 60° ‘V’ tool.

1 Grindthe tool to the given angle of 60°
+  Mount the tool and setcentre heightproperly
+ Setthe speed, lock the carriage

+ Move the cross slide and plupge thestool to the
required size.

+ Checkthe depth of the 'V’ groove. (Fig,1)

Fig 1

<

FINZ2389H 1

2 Grind the tool 4 mm radius

+ Mount the tool and set centre height properly
» Setthe speed, lock the carriage

+ Move the cross slide and plunge the tool to the
required size. (Fig 2)

Fig 2

FINZ2389H2

1

3  Grindthe teolto the required width of 4 mm

«« Mount thetool and set centre height properly.
+\ Setthespeed, lock the carriage.

L 'Move the cross slide and plunge the tool to the
reguired size. (Fig 3)

Fig 3

—ti
FIN2388H3
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Capital Goods & Manufacturing Exercise 1.7.100
Fitter - Turning

Knurl the job

Objectives: At the end of this exercise you shall be able to
* hold the job in lathe chuck

» set a knurling tool in the tool post

* knurl on the cylindrical surface.

2x45°
KNURLING
/ 2 x 45°
e
&
g - - Z Ty AN
=
50
80
Job Sequence
« Check the raw material size nind ettitie job & 25 x SCwithra side knife tool. (Usea
_ _ _ - vernier caliperfor measuringdimensions.)
+ Holdthe material securely ina 3 jaw.ehuck projecting _ _
50 mm outside the chuck. +  Chamferto 2x457 atthe endwitha 45° chamfering

toal.
+ Facethe oneend.
: _ + Deburrall shargedges.
+ Turnthe jobto @ 40-0.2 for more thanthe required
for knurling Remember

+ Holdthe diamond knurling tool securelyandsetitto + Avoidoverhangingofthe tool.

the centre height. « Use aluminium pieces for packing, to avoid marks

+ Selectthe suitable speed for the knurling operation. onthe knurled surface.

+ Knurlthe surface till a diamond shape isiformed Safety precautions

+ Chamfer2x45° atthe end. +  Nevergpefate aleverwhenthe machineisin motion.

+ Reverse and hold the job in the chuck and true the + Do not keep any tools on the moving parts of the

job. machine.

+ Face the end and maintain the length of 80 mm. + Use a suitable coolant.

1 @45 - 85 - Fe 310 - - 1.7.100
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
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Skill Sequence

Knurling on lathe

Objectives: This shall help to you

» prepare the work for knurling

» setthe speed for knurling

» set the knurling tool in the tool post

» knurl the job using the required grade of knurl.

For better grip and for a good appearance on cylindrical
surfaces, a portion of the component is knurled. The
procedure of knurling, in sequence, is as follows.

Reducethe diameterofthe portionto be knurled depending
uponthe grade of knurland material of the job. Reduce 0.1
mm for fine knurling, 0.2 mm for medium knurling and 0.3
mm for coarse knurling approximately.

Set the knurling tool in the tool post and@align with the
centre or tail stock (Fig 1)

Fig 1

CENTRE PUNCH MARK

LATHE CENTRE

FINZ3101H1

SETTING THE KNLURLING TOOL ON CENTRE

Setthe machineforalow speed, preferably 1/3tc1/delthe
turning speed. Mark off the lengthto be knurled.

Adjust the knurling tool so that it is at right angles to the
axis of the work; tighten it firmiy., (Fig 2)

Fig 2

FACE OF KNURLSE SET PARALLEL
TO SIDE OF WORK

SET KNURLING TOOL AT 80° TO
CENTER LINE OF WORKPIECE

FIN23101H2

Feed the knurl and make the knurls to contact the work
periphery by the cross-slide handwheel.

Move the carriage until about the face of the knurling roll
overlaps the endofthe workpiece which helps to produce
a true pattern.(Fig 3)

FINZ23101H3

Start the lathe and feed the knurling tool into the work by
the cross-glide.

Stop the lathe and reset the knurling tool, if necessary.

Feeding the knurl into the workpiece, before it
is rotated, may, damage the knurl.

Move the knurling tool longitudinally with a uniform
movement by thecarriage hand wheel up to the required
lengthofithe work to be knurled.

Givethe depth by the cross-slide without drawing the tool
back Feedthe knurling tool to the other end.

Until the correct pattern is obtained, do not
withdraw the knurling tool back.

Ample coolant is to be applied to the workpiece being
knurled. This washes away any metal particles, and
provides lubrication for the knurling rolls.

Use a fine feed for knurling hard metals and a
coarse feed for knurling soft metals.

Clean the knurl with a brush for subsequent cuts.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.101

Bore holes - spot face, pilot drill, enlarge hole using boring tools

Objectives: At the end of this exercise you shall be able to

» drill through hole

» bore a hole to an accuracy of £ 0.04 mm with boring tool

* measure the bore by using a vernier caliper
» re-shapen a twist drill

check the twist drill for its performance
spot face the end of bored hole.

SPOT FACE 4x4

d

@40
|

@247

i

60

SPOT FACE 4x4

Job Sequence

Check the raw material for its size.

Hold the job in a 4 jaw chuckand true it, keeping
about 45mm outside the chuck.

Set the facing tool to the correct centre height.
Selectand setthe correct spindlespeed forfacing.

Face one side first, and turn the outer diameter to
240 mm for the maximum possible length.

Centre drill.

Select the required size of drills including the pilot
drill.

Hold the drill in the tailstock spindle with the helpof
suitable sleeves aftercleaning.

Select the spindle speed for drilling the pilot hole of
12mmdia.

Bring .the tailstock'tos & convenient position for
drilling, and leck the tailstock on the bed.

Run the lathe and advance the drill, so that it does
the drilling.eperation on the job held in the chuck.

Wse eoclant while, drilling and advance the drill
glowly.

Enlarge @12 mm heleto&20 mm hole by drilling at
a reduced spindle'spesd.

Set the boring tool in the tool post to the centre
height \and bore the drilled hole to ©24.7 mm
through:

Checkthe bore with vernier caliper.
Malke spot face 4x4 mm by boring tool

After completionof drilling throughoutthe jobreverse
and true the job; face to the required length as per
drawing, and turn outer dia ©40mm.

=6

BORE HOLES - SPOT FACE, PILOT DRILL,
ENLARGE HOLE USING BORING TOOLS.

1 @45 - 85 - - - 1.7.101
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+ Make spot face by boring tool 4x4 mm
Safety precautions

+ Select proper spindle speeds as per size and
operation.

Skill Sequence

Boring a drilled hole

+  Use pilot drill while drilling more than 20mm drill
size.

+ Feedthe drill slowly while drilling.

+ Use coolant while drilling.

Objectives: This shall help you to

» set the boring tool in the tool post

* bore the drilled hole to the required size

» check the hole with the help of a vernier caliper.

Boring is an internal operation of enlarging a hole with the
help of a single point cutting tool. (Fig 1)

Fig 1
L H.ROUGH
TURNING TOOL

i |

%

/— BORING TOOL

FINZ3102H1

To berethe hole the following procedurelisto be followed.

Mount the workpiece in a four jawichuck. True the face of
the work and the outer diameter.

Set the lathe to the proper spindie speed for boring.
Mountthe boringtool onthe tool post ofthe compoundrest.

Fixthe boringtool, level and paralleltothecentre line ofthe
lathe.

Grip the boring tool as short as/possible to
reduce chatter.

Use the largest diameter boringyteel which/canbe
accommodated in the drilled hole. (Appreximately 2/3%
size of the bore)

Set the cutting edge of the cutting tool just slightly abeve
the centre line, since there istendency forthe toolto spring
downwardswhencutting.

Choose a proper feed forrough boring.

The speed for boring is the same as that for
turning and is calculated forthe diameter of the
bore.

Start the machine and turn the cross-slide handle
anticlockwise until the cutting tool touches the inside
surface of the hole. (Fig 2)

Take a light trail cut about 0.2 mm deep and about 8 mm
long at the right hand end of the work. (Fig 3)

Fig 2
)‘Eﬂ
:/ +Z
—> %
(=]
8
=
(T
Fig3
\_ .
<—

FIN23102H3

Stop the machine and measure the diameter using a
telescopic gaugewor inside caliper. (Fig.4)

Calculate the amount of material to be removed from the
hole for the roughing cut.

Fig 4

AN
=

FIN23102H4

Leave about 0.5 mm undersize for a finish cut.
Take aroughing cut for the required length. (Fig 5)

Keepthe machine and move the carriage to the right until
the boring tocl clears the hole. (Fig 6)

Set afine feed of about 0.1 mm for the finish cut.

Setthe cuttingtool forthe required depthto getthe finished
bore size.
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Fig 5

FIN23102H5

Use the cross-slide graduated collar.

Finish the boring operaticn and measure with a vernier
caliper.

Fig6

1
X
—>
FIN23102H8

To avoid bell mouth, repeat the same cut.

Several cutstakenwithout adjusting the depth of cut would
correct bell mounting.

Removethe sharpcorners.

Inside caliper & outside micrometer used for bore measurement

Objective: This shall help you to

» take the measurement of a bored hole with an.inside caliper, transfer it to an outside micrometer and read

the measurement.

Bores are checked for their dimensional accuracy by
using:

- Inside micrometers.
- Universalverniercalipers.

- Inside calipers and outside micrometers (transfer
measurement).

- Telescopic gauges and outside micrometers(transfer
measurement).

The first two methods give direct reading whereasthe 3rd
and 4th are by transfer measurement.

Forcheckingthe bore diameters using inside calipersand
outside micrometers the following.-sequence 'is to be
followed.

Select the inside caliper according to the size of the bore
to be measured.

Selectanoutside micrometer of suitable rangeforthe size
of the hole.

Openthelegs ofthe inside caliper approximately permitting
its entrance into the hole.

Position one leg in contact with the bottom of the bore.

Keeping this as the fulcrum, oscillate the other leg ifuthe
bore.

Adjust the distance between the legs by gentle tapping to
increase or to decrease so as to enable the leg to enter.

Rockthe inside caliper with respect tothe axis of the work
so asto make the leg of the inside caliper contact the bore
top surface. (Fig1)

Fig 1 \ S

2a520.02

L
FINZ310211

Ensure that the position of the legs is not disturbed, once
the correct feel isobtalned!

Hold the outsideimicrometer in ane hand, andthe spindle
away fromithe anvil facepa little more than the distance
between the two legs of the inside caliper.

Holdthe inside caliper with the other hand, contacting the
tip/of'one leg withithe.anvil fage of the micrometer.

Oscillate the otherlegandrotate the thimble ofthe outside
micrometerte cantact the tip of the oscillating leg of the
insidecaliper' (Fig.2)

Fig2

FIN23102J2

Ifthe ‘feel’is hard, reduce thedistance between
the leg tips and ifthefeel is less or ifthereis no
feel, increase the distance between the leg tips
slightly.

Check once again and repeat till you get the correct feel.

Ensure you get the same ‘feel’ as before. |

Note the readings on the barrel and thimble of the outside
micrometer, and determine the size of the measurement.

The accuracy depends on the skill. Practice to

get the correct feel for the measurement.
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.102

Turn taper (internal and external)

Objectives: At the end of this exercise you shall be able to
hold the work in between centres

produce taper bore by compound slide

set the compound rest to the specified angle
turn the external taper by the compound rest method

check the taper with a vernier bevel protector.

TASK 1
”} 5°45'
. !
- 4\ YV LT
&
2X45"
415
TASK 2
MT-4 &
®
8
N7
1X45° 1X45°
o 1
: Y 7 amas
8 : g | =
15 103 50 15
180
1 250 - 45 Fa 310 TASK1
1 236 - 200 - Fe 310 - TASK 2 1.7.102
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE :  0.04mm TIME :

=&

TURN TAPER ( INTERNAL AND EXTERNAL)
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Job Sequence

TASK 1: Taper turning internal

Hold the jobin a 4 jaw chuck and true it.
Set the tool to correct centre height.
Face one end of the job.

Turn @ 45 mmto a length of 45 mm.
Drill pilot hole & 16 mm by drilling
Chamfer2x45°.

Set the parting tool to centre height and cut off to a
length of 40 mm.

Hold the knurled job and face the ends to maintain a
length of 37.5 mm.

Chamferthe end to 2x45°.

Set the compound rest to the 5° 45° with the help of a
vernier bevelprotractor.

Set the boring tool, to the correct centre height.
Turntaper as perdrawing.

Match the taper.

Safety precautions

Remove all sharp comers.
Use slow speed while knurling.

Use plenty of cooclant while drilling, taper turning and
knuling.

TASK 2: Taper turning external

Check the raw material size.

Hold the job in between centres.

Turn the step @12 x 15 mm long at thetaper end.
Reverse and refit between centres.

Turnthe step & 12 x 12 mm long from the otherend of
job.

Caleulate the setting angle of the compoundiest using
the formula

Skill Sequence

Swivelthe compound rest slide to the above angle using
a vernierbevel protractar

Turn the taperby using the top slide feed and maintain
the major dia’ ta 31026 mm. minor dia to 25.80 mm
and lengtheto, 103 mm.

(zheck the size ofthe job with a vernier bevel protractor
and vernier ealiper

Checking a tapered bore using a taper limit plug gauges

Objective: This shall help to you
» check the internal taper with taper plug gauge.

Ataperlimit plug gauge ensures the accuracy oftheangle
and the linear dimensions of the taper bore. (Fig 1)

Cleanthe tapered bore.

Fig 1

FINZ3104H1

TAPER LIMIT PLUG GAUGE

320

Apply athinlayer of prussion blue on the traper limit plug
gauge along its length. (Fig 2)

Fig 2

A THIN LAYER OF PRUSSIAN BLUE
APPLIED ON THE GAUGE

FIN23104H2
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Assemble the taper plug gauge inside the tapered bore
carefully with sufficient force to ensure positive contact
betweenthe gauge andthe bore, and give one quarter twist
to the plug gauge.

Carefully remove the taper limit plug gauge and check ifthe
prussion blue is rubbed off uniformly, atleast to about 75%
ofits area. Thisensuresthe accuracy oftheangle required.

Then once again insert the taper plug gauge inside the
taper bore and check, if the big dia, end of the bore falls
withinthe ‘Go’ and ‘No-Go’ limits marked onthe gauge, this
ensures the dimensional accuracy of this tapered bore.

(Fig3)

BUFFICIENT FORCE
APPLIED TO ENSURE
POSITIVE CONTACT
BETWEEN THE GAUGE
AND BORE

FIN23104H3

LINEAR DIMENSIONS OF THE BORE WITHIN LIMITS

Turning taper by compound slide~swivelling

Objectives: This shall help youto
» turn the taper using a compound slide
» check the taper with a vernier bevel protractor.

One of the methods of turning taper is by swiveling the
compound slide andfeeding thetcolat anangleto the axis
of the work by hand feed. (FigA1)

Fig 1

DIRECTION OF a

TOOL TRAVEL E

OF SWIVEL

[s)

FIN23104.01

Setandtruethe jobturnedtothe biggetdiameter of taper
Set the machine to the required rpm.
Loosen the top slide clamping nuts.

Swivel the top slide to half the included angle of the taper
as shown in Fig 2.

Ensure that equal pressure is exerted by the
spanner for both the nuts.

Fix the turning tool in the tool post to the correct centre
height.

Keep a minimum overhang of the tool.
Set the top slide to the rearmost position.

Position the saddle such that the tool is able to cover the
full length of the taper to be turned.

Fig 2
BO® INCLUDED ANGLE " Or'

WORK AXIS

FIN23104.2

Ensure thatthe top slide does not travel beyond the edge
of the base.

Lock the carriage injposition.

Touchthe taolte the work - surface during running and set
thecross-slide graduated collar to zero.

Bring the toal to clear off the work by the top slide hand
wheel movement.

Give a depth of cut by the cross-slide and feed the tool by
the top slide hand wheel till the tool clears from the work.

Feeding by the top slide must be uniform and
continuous.

Give successive cuts by the cross-slide and
feed the top slide each time.

Check the angle of the turned job with a vernier bevel
protractor.

Adjust the swivel if there is any difference.

Continue the taper turning and finish the taper.
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Compound rest setup for turning various angles

COMPOUND REST SET UP FOR TURNING VARIOUS ANGLES

ARRANGEMENT OF GRADUATIONS ON SWIVEL SLIDE

\ |
SPECIAL ANGULAR 17 Dg =i NEEE ) D? =
SETTING ON \&,./( \\E/
COMPOUND REST - - &\

| 45 | 45

| | | O
GRADUATED FROM 90-0-90 GRADUATED FROM 0450
EXAMPLES READINGS:ON GRADUATED SWIVEL SLIDE
— AXIS OF LATHE

__1L_¢____,,,,.

INCLUDED ANGLE MEASURED
IN HORIZONTAL PLANE
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Capital Goods & Manufacturing
Fitter - Turning

Exercise

Turn taper pins

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck
» set the tool in the tool post

» set the taper turning attachment to the required angle
» turn the job in diameter 1:50 taper ratio.

50

70

Job Sequence

Check the raw material size.

Set the job on a four jaw chuck.

50

True the job *

Turn the job & 20 mm up to the length of &S

Calculate the compound restisetting angle the
1:50 taper.

opposite side

anQ
adjacent side

1
— =Tan
50 v

002 =Tango

~1 002 =1.14°

Tan
convert 0.14 degrees= minute
1° =60"

0.14 =x

settingangle = 1°,8"

Set the.angle in compounds slide

Turn the diametertaper ration of 1:50

Check the diameter of both endas @ 20and & 19
Set the parting teol

Feedthe cut and remove the length of 50 mm.

1

226-75 =

Fe 310

1.7.103

NOC.OFF

STOCK SIZE SEMI-PRODUCT

MATERIAL

PROJECT NO. PART NO. EX. NO.

SCALE 1:1

TURN TAPER PINS

O

TOLERANCE : + 0.04mm TIME :

1.7.103

CODE NC. FI20N17103E1

323




Capital Goods & Manufacturing Exercise 1.7.104
Fitter - Turning

Turn standard tapers to suit with gauge

Objectives: At the end of this exercise you shall be able to
» set the job on a four jaw chuck

» set taper turning attachment to turn taper

» set the tool in the tool post

» turn standard taper MT3

» check the taper with gauge.

uy ]
t mxd by . . _ S EEmme WO BNy AUl ) A8 0000000 T4 EEAE AT | T
QE i\ |
I3 4 2 7' f
)
11
DESIGNATION o\ | AT
OF TAPER ]‘:‘5 d; b ;is h I io.os 2\ fun | -€ONE ANGLE
TOLERANCE(AT) IS AT,
GRADE OVER LENGTH 'l
MT3 23825 175 | 178 | &1 a0 5 10 [1°2eg:+51 | ASPERIS 7615-1975 SYSTEM OF CORE
TOLERANCE
1 225 - 180 = Fe 310 - = 1.7.104
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NC. PART NO. EX. NO.
SCALE : NTS TOLERANCE # 0.04mm TIME:
TURN STANDARD TAPERS TO SUIT WITH

E @ GAUGE CODE NO. FI20N17104E1
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Job Sequence

+ Set the job in four jaw chuck projecting [(l. - |, + 10
mm)] ocutside the chuck.

+ True it by universal surface gauge.

« Setthe carbide tip tool to the correct centre height for
facing with offset facing tool.

+ Set offset side cutting tool for turning.

« Setthe spindle speed as per the cutting speed chart.
+ Facethe one end.

+ Turndia 15mmfora length equal to (I, - 1.).

+ Formgrooving, after leaving |, from the end and maintain
dia.

Skill Sequence

+  Chamfer the two ends of @ 1510 1x45°.

+ Reverse the job and hold turned dia 15mm by giving
aluminium/copper sheet as a packing.

+  Truethe job by using surface gauge.
+ Face the end to maintain a length of |, .
+ Turndiad1 and check by using vernier micrometer.

« Set the taper turning attachment to turn a taper of
1°2616".
» Turn taper MT3 and check the dimensions as per the

drawing by using vernier micrometer and vernier bevel
protractor.

s Check the taper with gauge.

Producing taper by using taper turning attachment

Objectives: this shall help you to

» set the taper turning attachment to the required angle
= produce taper by using ataper turning attachment.

Ataperturning attachment provides a quickand accurate
means of turning tapers.

The following procedure is to be followedduring turning
taper using a taper turning attachment.

Checkfor backlash betweenthe guide barand the sliding
block, and adjust, if necessary.

Clean and oil the guide barn

Loosenthelocking screws, thenswivelthe guide barto the
requiredangle.

Tightern the locking screws.

Adjust the base plate until the 'ends@fthe guide bar are
equidistant from the cross-slide extension.

Set up the cutting tool on exact centre.

Any error will result in an incorrect taper

Mount the workpiece on the chuck or between centres.

Adjust the carriage until the cutting tool is appreximately
opposite to the centre of the tapered section.

Lock the clamping bracket to the lathe bed to secure the
taper turning attachment in this position.

When using a plain taper turning attachment,

follow the steps given below at this stage.

Adjustthetopslide sothatit is parallel withthe cross-slide,
i.e at 90° to the work.

Set up the cutting tocl for the correct position.

Wear safety goggles. |

Set thedeguiredr.p.m

Feed the ¢utting tool in until it is about 6 mm from work
surface.

Removethelocking screws which connectthe cross-slide
and the cr@ss -slide nut.

Usethe blinding leverto connectthe cross-slide extension
and.sliding block:

Insertasuitable pluginthe hcle onthe top of the cross slide
toprotect the cross-slide screw from dirt and chips.

The compaundslide must now be used tofeed the cutting
tool into thewerk:

Movethe carriagetathe right untilthe cuttingtoolis 12 mm
away from theright hand end of the workpiece.

This removes any play in the moving parts of
the taperturning attachment.

Switch on the lathe.

Take a light cut of about 2 mmlongand checkthe endtaper
for size.

Set the depth of the roughing cut.
Machine the work as with plain turning.

Removethe play by moving the cuttingtool 12 mm beyond
the right hand end of the work atthe beginning of each cut.

Check the taper for fit.

Readjust the taperturningattachment, if necessary a light
cut and recheck the taper.

Finish the taper to size and fit it to the taper gauge.
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Capital Goods & Manufacturing Exercise 1.7.105
Fitter - Turning

Practice threading using taps, dies on lathe by hand

Objectives: At the end of this exercise you shall be able to
set the job in a three jaw chuck

drill through hole

cut internal thread in a lathe using tap and tap wrench
set the pre machined round rod with three jaw chuck
cut external thread in a lathe using die and die stock.

TASK 1
M10x1.5
%)
/ W
25 |
SECTION -A A
TASK 2
216
/— M10x1.5
30 40
80
1 216 - 85 - PRE-MACHINED ROUND ROD - TASK2
1 @30 - 30 = PRE-MACHINED RCUND RCD - TASK 1 1.7.105
NOC.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : £ 0.04mm | TIME:
PRACTICE THREADING USING TAPS,DIES ON
E @ LATHE BY HAND CODE NC. FI20N17105E1
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Job Sequence

TASK 1:

Check the raw material size.

Hold the job ina 3 jaw chuck

Turn and finish out side dia meter and length
Centre drill and drill &€ 8.5 mm for M10
Chamfer the drilled hole on both sides.

Fix the tap wrench to the square end of first tap

TASK 2:

Check the raw material for its size.
Hold the job ina 3 jaw chuck

Turn the job for blank size of & 9.85.mm t6 58 mm
length

Chamfer the end of the job.
Hold the die parallel to jobface:.

Rotate the die for a thread ferwardand for half thread
backward with appropriate push to cut thread and
remove chips.

Skill sequence

« Place thefirst tap taper lead in hole and support other
end with tail stock dead centre.

+ Form thread by first tap, second tap and third tap one
by one by hand rotate clock wise slowly and half
rotation to release chips till you get the full formation of
internal thread.

« Apply oiland clean burrs
+ Checkthe thread hole by M10 bolt.

+ Inerease the depth of cut gradually and cut thread to
match M40 nut by adjusting the screws provided in
the die stock.

+ Checkithe thread with the matching round nut
(Task1).

+  Cleanthe threads without burrs.

«  Apply alittleoll and preserve it for evaluation.

Note: The tapwrench and die stock handle must
be short enough to ensure to rotate on lathe

bed.

Cutting internal and exiernal,thred using

Objective: This shall help you to
+ cut internal and external thread in lathe using tap and die.

TASK1: TASK 2:
Cutting internal thread using tap and tapswrench in lathe. Cutting external thread using die and die stock in lathe.
(Fig1) (Fig2)

FIG 1 U3

TAP WRENCH

FIN23107H1

C G & M: Fitter (NSQF Revised 2022) Exercise 1.7.105 327



Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.106

Make external ‘v’ thread

Objectives: At the end of this exercise you shall be able to

* hold the job in lathe machine

» turn and chamfer as per drawing

» grind threading tool to cut metric thread on lathe
» cut metric thread on lathe by single point tool

» check the metric thread using thread ring gauge.

1.5X45°

1.5X45°

@27
{
|

15

50

90

Job Sequence

Check the raw material size.

Hold the jobinthe chuck with 40 mmeverhang and
true it.

Face end andturnto & 27 mmte maximuntlength
possible.

Chamfer 1.5x45% atthe end.

Reverse and hold the job in the ehuckwith/ 78 mim
overhang, face andcentre drill.

Chamfer 1.5x45% atthe end.
Turn the job to & 22 mm to length of 75%mm.
Chamfer 1 x 45° at the end.

Setthe metric V' threading tool in the tool postand
with the help of centre gauge, set threading tool
perpendicular to the axis.

Set the machine for 2.5 mm pitch to cut right hand
thread.

Setacrossslide graduation collar to size.

Mowvethe tail stockwith revolving centre close tothe
job and suppaft the job in centre drilled portion

Cut right hand metric 'V’ thread, giving depth of cut
by the cross slidetforf sliccessive cuts.

Withdraw thetoolatthe end of each cut by the cross
slide. Againadvance to zero before giving depth of
cut by the crosseslide.

Roughandiinishthe threadand checkwith a thread
rifng gauge.

1 @30 - 100 = Fe 310 = = 1.7.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJEGT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : £ 0.04mm | TIME:

MAKE EXTERNAL V' THREAD

CODE NO. FI20N17108E1

=

328




Skill Sequence

Chamfering on lathe

Objective: This shall help you to
» chamfer the end to required size.

Grind the tool to the given angle usually 45°.

Mount the tocl and set centre height properly.

Set the speed, lock the carriage.

Move cross slide and plunge the tool to the required size.

Check the length of chamfer by vernier caliper.

If the protruding length is greater, support with
centre.

Make sure the tool is perpendicular tothe lathe
axis.

Fig1 —— 2XA5"

FINZ3108H1

Grinding 60° threading tool

Obijective: This shall help you to
» grind 60° threading tool.

Set the pedestal grinder for tocl grinding.

Remove excess material on right hand side-of the toglto
length equaltothickness oftoclandwidthibeing half of the
thickness of tool on rough grinding wheeh{Fig 1)

Flg 1

FINZ3108J1

Holdthetoolatanangle of 60° to the faceef thewheel, grind
30° on left hand side of the tool. (Fig.2)

Fig2

FIN23108.2

Repeat the above procedure onthe right side of the toolto
get an included angle of 60° on the tool. (Fig.3)

Fig 3

= ]

FINZ3108J3

Grind 610 8% sideglearance angle oneach side of the tool.
Grind 4%16.6° frent clearance angle.
Finishall slides by using smooth grinding wheel.

Do not Grind Rake Angle |

Checkthetool by centre gauge, there light should not pass
through gauge and cutting edge of the tool. (Fig.4)

Fig 4

FIN231084
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Cutting pointis curvedto 0.14 x pitch by carefully grinding
in smooth wheel.

Finally Lapthetool by applying cil stone on cutting edges.
Safety precautions

Ensure grinding wheels are properly guarded.

Keep2 mmgap betweentoolrest and grindingwheel face.
Ensure cutting edge is visible to the operator while grinding.
Do not give too much pressure on the wheel face.

Frequently cool the tool in coolant.

Cutting ‘v’ thread by plunge cut method

Objective: This shall help you to

» cut V’ thread using a single point tool on a lathe by the plunge cut method.

Thread has coarse and fine pitches according to their
usage. Standard fine pitch threads, both external and
internal, are generally cut by using taps and dies. When
they are produced inlarge guantities, different methods are
adopted on different machine tools. However, at times it
may be necessary to cut threads by a single point tool.en
a centre lathe.

The plunge cut method of threading by a single point tcol
is done by plunging the tool into the workta produce the
thread form. The tip of the tool, as well as; the two flanks
of the tool will remove metal during thread cutting and
hence the load on the tool will be more! As the possibility
of obtaining a good finish on the threadtis limited, this
method is applicable to fine pitch thread eutting.

The following is the procedural seguence in cuttingthe '
thread by the plunge cut.

Grinda V'’ threadtool forthe required thread angle. (Fig 1)

Fig 1

Ensure that the thread angle ground is symmetrical with
respect to the axis of the tool.

FIN23108X1

Arrange the change gear train and set the quick change
gearbox levers for the required pitch and hand of thread.

Clamp the tool in the tool-post and set the tool to centre
height.

Setthe tool perpendicular to the lathe axis by using centre
gauge. (Fig2)

Ensure that the top slide is set at 0°, and slackness is
removed by gib adjustment.

Setthe machine to about 1/3rd of the rough turning r.p.m.

Startthe machine and touch the tip to work. (Fig 3) setthe
cross-slide and the compound slide graduated collars to
zero, eliminating backlash.

e =
V.
N
___E ________ L3

FIN23108X3

Bringthe tooltothe starting peint and engage the half nut.

Allgw the tool toake\theutrial cut, the depth being given
0.05 mm divisions ef the eross-slide graduated collar.

Withdraw the tcel atithe/end of the cut and stop the
machine. (Fig 4)

Checkwith the screw pitch gauge to confirm the gear box
setting. (Fig 4)

Fig 4

PITCH GAUGE

FIN23108X4
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Reverse the machine to bring the carriage to the starting
point. (Fig 5)

Give successive cuts.

Fig5

ﬂm
Y

—
FIN23108X5

Forevery 3depths of cuts by the cross-slide, give oneaxial
cut by feeding the tool axially by halfdivision of the
compound slide. This relieves the loadonthetcol. (Fig 8)

Fig 6
=
- g
@
METAL REMOVED ON H 4 8
THE LEFT FLANK OF =)
THREAD GROOVE CUT it

Continue the sequence till the thread prafile is formed.
(Fig7)
Check with the screw pitch gauge for thetthread form:

Match the mating component to ensuredhe class of fit.

Fig7

FIN23108X7

Ifthetoolis notset square to the axis of the work, the gauge
will not match with the thread. (Fig 8)

In the plunge cut method of thread cutting withea,single
point tool on a lathe, the accuracy of the thread is greatly
influenced by:

- The correctness of the tool profile.

- The accuracy with which the tool is set square to the
axis of the work.

- The number of plunge cuts (depth of cut) given

- The relative number of side cuts (preferably on both
flanks) given.

Effect of grinding positive back rake angle of 'V’ threadtool
and threads cut. (Figs 9 & 10)

Fig8

WORK

FIN23108X8

Figg

V' THREAD TOOL
GROUND TO GORRECT
PROFILE

'V THREAD TOOL
GROUND WITH 0°
BACK RACK ANGLE

EXACT REPRODUCTION
OF THE BDANGLE
FORMED BY THE TOOL

FINZ3108X8

Fig 10

"' THREAD TOOL GROUND
WITH POSITIVE BACK RAKE
ANGLE

A

TOOL ANGLE KEPT LESS
THAN 60" TO GET
THREAD ANGLE OF 80°

|
A

/N

FINZ3108XA
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Capital Goods & Manufacturing
Fitter - Turning

Exercise 1.7.107

Prepare a nut and match with the bolt

Objectives: At the end of this exercise you shall be able to
» cut internal ‘v’ thread by single point threading tool
» check the metric thread using thread plug gauge

* match the nut and bolt.

1x45° (TYP)

=

i

20

SECTION - AA

Job Sequence

+ Checkthe given material forits size by steelrule

+ Hold the work in a three jaw chuck about 10 mm
inside the chuck.

« Turnthe outer dia to 40 mm to possible length.
+ Chamferthe edge 1x45° by chamfering tool.
+ Centredrill, anddrill a pilot of & 10 mmthroughhole.

+ Enlarge the drilled hole dia 10 mm @318 mm/'by
drilling.

+ Borethedrilled holetothe core (root) diameter ofthe
thread i.e.19.2 mm.

« Setthe machine tocut2 5 mm pitchinternal thread.

940

Cuttheinieinal thread.
Zheckthe thread with, screw pitch gauge.

Checkthe thread with'external thread mating parts
Ex.106

Reverse and hold theworkon & 40 mmandtrue it.

Facetheendofthework, and maintainatotal length
of 200 mm;

Chamfer 1x453° cn the outer edge.

Remoye'the sharp edges and have a final check.

= O

PREPARE A NUT AND MATCH WITH THE BOLT

1 245 - 25 - — - 1.7.107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NC.
SCALE 1:1 ACCURACY 10.04mm | TIME:

CODE NO. FI20N17107E1
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Skill Sequence

Cutting an internal thread

Objective: This shall help you to
» cut an internal thread on a centre lathe.

Mount the job on four jaw chuck / three jaw chuck/ collet.

Drill and bore the job to the core diameter of the thread to
required length/ through hole.

For a blind hole, cut a recess at the end of the bore enough
to permit the cutting tool to clear thread.

The recess must be larger than the major diameter of the
thread. (Fig 1)

Fig1 ’—INSIDE RECESS

\— WORKPIECE

CUTTING AN INTERNAL THREAD

\— THREAD'CUTTING TOOL

FINZ3109H1

Chamfer the front end to 2x456°,

Set the compound rest at 29° to cut 60° inelided angle as
shown in Fig 2.

Fig 2

COMPOUND REST SET AT 20° TO THE LEFT TO CUT A 607
INCLUDED ANGLE INTERNAL THREAD

FIN23108H2

Set the gear box levers to the required pitch.
Fix the correctly ground threading tocl in a boring bar.

Fix the boring bar parallel to the lathe centre line and set
the point of the cutting tool to lie on the centre.

Align the cutting tool with a help of centre gauge as shown
in Fig 3.

Fig3
WORKPIECE

— fBORING BAR

T

£

14

\ CENTRE GALUGE
| FLAT PLATE

ALIGNING THE CUTTING TOOL WITH A CENTRE GAUGE

FIN23109H3

Mark theboring bar to indicate the required depth of entry
into the bare!

Ensure thatthe boring bar does not foul anywhere on the
job.

Reversethe cress-slide until the tool point just touches
thedlore.

Set the€ross-slide and compound slide graduated collars
tozero.

Withdraw the cutting tool from the bore.

Set the spindle speed to 1/3 of the calculated r.p.m.
Start thedmachins:

Adjust theydepthofcut to 0.1 mm.

Engage the half nut.

At the end of the cut, simultaneously reverse the chuck
and clearthe tool just away from the thread.

Ensure that the tool should not touch the thread in both
side of the bore.

When cutting tool comes out of the bore stop the machine.

Give the depth of cut and run the machine in forward
direction. Similarly finish the thread until final depth is
achieved.

Check the finished thread with a thread plug gauge or a
threaded bolt.
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