Capital Goods and Manufacturing
Fitter - Pipes and Pipe Fittings

Exercise 2.3.149

Flaring of pipes and pipe joints

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

* cut a G.I pipe using a pipe cutter

* remove burrs using a pipe reamer

* flare the end pipe

* joint flare nut with flare fitting and test it.

Requirements

Tools/Equipments

* Flaring block with yoke

» Adjustable wrench - 200 mm

» Valve key 6 mm (cylinder valve opener)
» Pressure gauge with adapter

* Flat file smooth - 200 mm

* Cylinder with pressure

Materials

* Glpipe

* Flare nut to suit the pipe
*lhread seal tape

* Soap solution with strirrer

* A smallquantity of ol

Fig 1

212

FLARE
FLARE' NUT

FI20N23149H1

Job sequence

* Check the material size and its conditions.

» File and check that end of the pipe must be exactly

perpendicular to the pipe axis.

» Slightly deburr inside and outside edge of the pipe.

» Clean the pipe throughout before installing a flaring

block.

Insert and fix the pipe in to flaring block selected hole.

Examine the pipe flaring tool before starting
to flare the end of a pipe.

Tight the nuts at each end of the flaring block properly.

Position the pipe end to at least 3.3 mm above the top
of the flaring block.
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This distance is calculated as pipe diameter
divided by 3, in this case 12 mm, divided by 3
=4.0mm

+ Place the yoke (flaring tool) to the flaring block.

Insert the flaring nut before flaring.

+ Qil the cone and slowly screw it into the end of the
pipe.
+ The end of the pipe will be formed into a flare.

Skill sequence

Do not over tighten the screws.

* Unscrew and remove the flared pipe from the block.

* Check the flare end for cracks.

Because the cone was screwed down too
quickly flare is cracked.

* Make sure that the flare is in correct size. If any crack
or too loose while fitting flare nut, cut off the flare and
start again as per above instruction, until the flare is in
correct size for the flare nut.

Make flare joints and test them with flare fittings

Objectives: This shall help you to
« flare the end pipe
« join the flare nut with flare fitting and test it.

Flaring

Brake line pipes / fuel pipe lines / air conditioner pipe lines
are sometimes jointed to fittings by/making a flared
connection.

The end of the pipe is opened out to form a cone (Fig 1).

Fig 1

\ FLARE NUT

FLARE NUT

FI20N23149J1

Always place the special flare nut on the pipe first before
flaring.

Examine the pipe flaring tool. Make sure that you
understand how it works before starting to flare'the‘'end of
apipe.

Make sure that the end of the pipe is free of rough edges
before flaring.

Place the pipe in the tool (Fig 2). Make sure that you
have:

Fig 2

FI20N23149J2

a) Place the flare nut on the pipe

b) Chose the correct size hole in the flaring tool to fit the
pipe; (there are 5 holes to fit different sizes of pipe.)

If the pipe is % inch (6.mm) in diameter, position the pipe
so that the end is at least 2 mm above the top of the
flaring block (Fig:3). (This distance is calculated as "pipe
diameter divided'by 3; in this case, 6 mm divided by 3 =2
mm):

Tighten the nuts‘at each end of the flaring block (see
drawing).

Fit the yoke to.the flaring block (Fig 3)

Fig 3

FI20N23149J3

Oil the cone and slowly screw it into the end of the pipe.

The end of the pipe will be formed into a flare
(Fig 4).
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Unscrew & remove the flaring block. Remove the flared
pipe from the block.

Examine the flare. If it has cracked, the cone was screwed
down too quickly.

Make sure that the flare is in correct size. It should just fit
inside the flare nut. If it is too loose, cut off the flare and
start again as per instruction until the flare is correct size
for the flare nut.

As per instruction, use 3 mm instead of 2 mm. Repeat
until the flare is in correct size for the flare nut-not too
loose and not too tight.

FI20N23149J4

Observation Table - 1

SI. No. Skills Remarks
1 Checking Flaring Cracked/uneven/too small/too long/correct
2 Number of attempts One/twolthree

Note: Repeat the steps to the various sizes of G.I.pipe

Joining with flare fittings
Put thread seal tape on the thread

Push back the flare nut and place the flared pipe on the
fitting, then tighten the flare nut using adjustable wrench
or suitable double end spanner.

Tighten the one end of the pipe to the cylinder with the
flare nut. (Fig 5)

Connect a pressure gauge at the other end of the tube
with flare nut.

Do not give more pressure while tightening
since this will spoil flare.

Make sure that they should not be loose in the
pipe.

Fig 5 CYLINDER VALVE

PRESSURE
GAUGE

FLARE

REFRIGERANT JOINTS

PRESSURE —

N )

PRESSURISED TESTING

FI20N23149J5

Observation Table -2

Sl. No. Skills Remarks

1 Selection of correct fittings Correct/not correct
2 Joining method Excellent/good/fair
3 Time taken Less/very less/more

After joining the pipe firmly, open the cylinder valve with
the help of valve key or ratchet.

The pressure will be shown in the pressure
gauge.

Then close the cylinder valve. Major leaks will make noise
and that needs the nut to be tightened.

If there is no leak, the pressure in the pressure gauge will
remain constant.

If it decreases, check the joints with soap solution foam.
Leak will bubble, then tight the joints. If it stands still then
there is no leak.

Observation Table - 3

SI. No. Skills Remarks
1 Selection of tools Excellent/good/average
2 Detecting leak and arresting Excellent/good/average
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Skill Sequence

Handling of pipe flaring & cutting tools

Objective: This shall help you to
e cut a G.l. pipe using a pipe cutter.

Measure the required length of pipe and mark it with chalk.

Keep the pipe in the pipe vice and tighten it. (Fig 1)

Fig 1
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F120N23149X1

Fit the pipe cutter on the G.I. pipe (on the scribed line) and
tighten the jacking screw so that the cutting wheel is
touching the pipe. (Fig 2)

Ensure that the pipe is kept horizontal and
parallel to the serrations such that the marking
is visible at the top.

Fig 2

FI20N23149X2

Rotate one or two turns to ensure that the cuttingwheel is
sitting exactly on the scribed line at 90° to the pipe

i
L]

Q
)

P

FI20N23149X3

Rotate the pipe cutter around the pipe (Fig 4).

Fig 4
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FI20N23149X4

After two or three turns use the jacking screw to apply
pressure on thecutting wheel (Fig 5).

Fig 5

FI20N23149X5

Keep rotating the pipe cutter around the pipe. Increase
the pressure to the cutter by repeating the cycle until the
pipeisteut through'(Fig 6).

Fig 6
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Support the pipe with your left hand so that the free end of
the pipe does not fall. (Fig 7)
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FI20N23149X7

The cut portion of the pipe will appear as

shown in Fig 8.

Inside edge of the pipe must be slightly deburred (Fig 11).

Fig 11

INSIDE EDGE OF THE PIPE MUST BE SLIGHTLY DEBURRED

FI20N23149XB

Fig 8
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FI20N23149X8

Outside edge of the pipe must be slightly deburred
(Fig 12).

Fig 12 OIL STONE

FI20N23149XC

With this edge as reference the pipe is marked for bending
(Fig 13).

Remove burrs using a pipe reamer. (Fig 9)

Fig 9

FI20N23148X9

Check that the pipe ends are square. (Fig 10)

Fig 10

N

FI20N23149XA
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Always use pipe bending fixture for proper bending of the
pipe (Figi4).

Fig 14

ALWAYS USE PIPE BENDING FIXTURE FOR PROPER BENDING OF THE PIPE

FI20N23149XE

Cleanthe pipe thoroughly before installing in the machine.
Prepare the pipe end for a flare fitting

Flaring with block and punch tool (Fig 15).

Fig 15
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Pipe which is cleaned off burrs and bent should be selected

The pipe end is held in the flaring unit. Select the appropriate
size of flaring unit to suit the pipe.

Sleeve and cap nut should be assembled before flaring
(Fig 16).

Fig 16

SLEEVE

—

CAP NUT —

FI20N23149XG

Installing a flare fitting

Flared tube is cleaned and the sleeve and cap nut are
postioned on the flare.

Check the flare angle is suitable to the sleeve angle
(Fig 20).

Fig 20

FI20N23149XK

Place the flare on the connector end. Confirm the angle i
same (Fig 21).

wn

The flaring unit is held in a benchvice with the pipe
(Fig 17).

Fig 17

FI20N23149XH

Correct lenth of pipe should be projecting for flaring pipe
edges should be in line with surface (Fig/ 18).

Fig 18
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FI20N23149XI

Using the flaring punch, flare the pipe end.

Flaring can also be done by using a compression type
flaring tool (Fig 19).

Fig 19

COMPRESSION-TYPE

FI20N23149XJ

Fig 21 CAP NUT

FLARED END
SLEEVE

FI20N23149XL

Screw the cap.nution the connector thread by hand
(Fig22).

Fig 22

L

FI20N23149XM

Use a suitable spanner and tighten the cap nut until the
pipe does not rotate in the joint (Fig 23).

Fig 23

| ]

FI20N23149XN
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Capital Goods and Manufacturing
Fitter - Pipes and Pipe Fittings

Exercise 2.3.150

Cutting and threading on pipe

Objectives : At the end of this exercise you shall be able to
* mark and cut pipe to length using pipe cutter
* mark and cut pipe to length using hacksaw.

NPT

20

300

Job sequence

@25

» Hold the G.I pipe in pipe vice tightly.
» Markthe required length as per drawing.

» Fix the pipe in pipe vice and tighten it to
preventitfromrotating.

» Fix the pipe cutter on the G.I pipe.
* CutG.lpipefortherequiredlength usingpipe

cutter.

* Remove burrs using pipe reamer.

» Check that the pipe ends with try square for

squareness.
1 @25 - 300L G. 2.3.150
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE :NTS DEVIATIONS TIME : 3Hrs

=&

CUTTING & THREADING ON PIPE

CODE NO. FI20N23150E1
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Skill sequence

Threading G.l.pipes using die stocks

Objective : This shall help you to
 cut threads on G.l.pipe using die stock.

Select a set of dies, and ratchet-type die stock.
(Fig 1& 2).

FI20N23150H1

FI20N23160H2

Open the adjustment lever. (A)

Coincide the zero setting mark ‘0’ die stock and then insert
the four dies according to the number onthe dies and die
stock respectively.

Ensure that the dies sit in the correct position.

Be sure that the number on the top edge of the
die corresponds with the number of the slotinto
which it is to be placed.

Fix the pipe in a pipe vice and tighten to preventiit from
rotating. (Fig 3)

Fig 3

FI20N23150H3

Ensure that the projection of the pipe is within
150-250 mm from the vice.

Open the self-centering pipe guide and slide the stock
over the end of the pipe.

Adjust the pipe guide for correct sliding, fit and lock into
position (Fig 4)

Apply a cutting lubricant to the part which is to be threaded.

Uselard oil, or mineral-lard oil when threading
G.l.pipes.

Apply a little pressure to the stock and keep the handle at
right angle to'the pipe axis.

When the dies bite into the pipe, stop pushing and continue
the rotation by maving the handle up and down.

Apply the lubricant to the pipe after the first thread has
been cut.

Keep rotating the handles clockwise and check the length
of the pipe thread.

Ensure thatthe length of the thread is sufficient
to fit half way .into the socket or coupling.

If the die stock and the die stick, turn the stock
anticlockwise to break the chips.

Reverse the ratchet knob, ease the handle and turn the
stock anticlockwise till the stock and dies come out of
the pipe.

Cleanthe thread with a wire brush.

Form thread until the pipe extends about one or two threads
beyond the end of.the stock.

Remove the stock and dies by operating the quick-release
lever and clean off the thread with a wire brush.

Check the formation of thread with a standard fitting.

Repeat the operation if the thread is too tight, by adjusting
the dies.

Fig 4

PIPE GUIDE

FI20N23150H4
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Capital Goods and Manufacturing

Fitter - Pipes and Pipe Fittings

Exercise 2.3.151

Fitting of pipes as per sketch observing conditions used for pipe work

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

* fix the Gl Pipes with fittings as per drawing.

1000

1000

1500

300

s
N
ELBOW -1
4
/
L TAP 21

1000

=&

FITTING OF PIPES AS PER SKETCH OBSERVING
CONDITIONS USED FOR PIPE WORK

5 COUPLING(THD) - 1/2" Gl - 5

3 TEE - 1/2" Gl - TAP 1,23

2 ELBOW - 172" Gl - BEND-1 BEND-2

3 BIBCOCK - 1/2" BRASS - TAP 1,23

1 @ 25 x 4.5 x 6000 Gl - 1t08 2.3.151
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE: NTS DEVIATIONS TIME : 10 Hrs

CODE NO. FI20N23151E1
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Job sequence

Calculate the length of pipe required based on drawing.

Cut the pipes as per the calculated length using pipe
cutter/ hacksaw.

Cut thread at the end of all the pipes using die stock.
Fit tee 1 to the pipe 1 using pipe wrench.

Fitthe pipe 2 to tee 1 using pipe wrench after adopting
the procedure.

Fittee 2 to pipe 2 using pipe wrench after adopting the
procedure.

Fit pipe 3 to tee 2 using pipe wrench after adopting the
procedure.

Fitelbow to pipe 3 using pipe wrench after adopting the
procedure.

Fitpipe 4 to elbow using pipe wrench after adopting the
procedure.

Fit a socket to pipe 4 using pipe wrench after adopting
the procedure.

Fit bibcock to socket using pipe wrench after adopting
the procedure.

Fit pipe 5to tee 2 using pipe wrench after adopting the
procedure.

Skill Sequence

Pipe Fitting Assembly

Fitsocketto pipe 5 using pipe wrench afteradopting the
procedure.

Fitbendto socketusing pipe wrench after adopting the
procedure.

Fitsocketto bend using pipe wrench after adopting the
procedure.

Fit pipe 6 to socket using pipe wrench afteradopting the
procedure.

Fittee 3 to pipe 6 using pipe wrench after adopting the
procedure.

Fit pipe 7and 8 to tee - 3 using pipe wrench after
adopting the procedure.

Fit socket to pipe 7 and 8 using pipe wrench after
adoptingthe procedure.

Fitbibcockto sockets using pipe wrench afteradopting
the procedure.

Remove any excess hemp, string or sealing tape after
completing the joints, using hacksaw blade or a blow
lamp.

Assemble pipe with standard fittings.

Objective: This shall help you to
» assemble pipe and pipe fittings.

Hold the pipe No. 2 in a pipe vice (Fig 1)

Fig 1

FI20N23151H1

FI20N23151H2

Fig 3

Wind the hemp packing/cotton thread material on the
external threads of the pipe (Fig 2).

Apply sealing compound over the pipe threads (Fig 3).

Fit Tee- 2 to pipe No. 2 and tighten it using a pipe wrench.

Wind the hemp packing to external threads of
all the pipes and standard fittings and apply
sealing compound over the threads before

joining with the other one (Fig 4).
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Fig 4

FI20N23151H4

Fit bib cock to socket.
Fit Pipe No - 5to Tee - 2 (Fig 8).

Fit pipe No. 3 with Tee-2 (Fig 5).

Fig 5
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FI20N23151H5

Fit Elbow - 1 to Pipe No -3 (Fig 6).
Fit Elbow - 1 to Pipe No -4/(Fig 6).

Fig 6

PIPE -4

ELBOW -1

PIPE-3

FI20N23151H6

Fit a socket to Pipe No - 4 (Fig 7).

Fig 8

FI20N23151H8

Fit Pipe No - 5 to socket (Fig 9).

Fig 9

FI20N23151H9

Fit socket to Elbow - 2 on both ends (Fig 10).
Fit socket'to Pipe No - 6/(Fig 10)

Fit Tee - 3o Pipe No - 6/, 7, 8 (Fig 11).
Fittsocket to Pipe'™No'-7 (Fig 12).

Fit socket to Pipe No - 8(Fig 13)
Assembling Elbow with pipe (Fig 14).

Fig 7
PIPE -4

O -,

FI20N23151H7

Fig 10

$ )
COUPLING @/ﬁELBOWZ

COUPLING

(©

PIPE -5

FI20N23151HA
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Capital Goods and Manufacturing Exercise 2.3.152
Fitter - Pipes and Pipe Fittings

Bending of pipes - cold and hot

Objective: At the end of this exercise you shall be able to
* bend G.I. pipe by cold method as per template on a pipe bending machine.

TASK -1

STRETCHED BEND
176.78MM
150(L1) ‘

ID 25 ‘

<

BENDING BY
COLD METHOD

100(L2)

Radius of the bend = R
=100 (0.5:X125)
=100 +12.5
=112.5mm

|
|
|
|
|
|
|
|
|
r=100mm }
|
|
|
|
|
|
|
|
|
|
|

Stretch of the bend = |

:2x2x2x112.5
360 7
_11x112.5
7

=176.78mm

~. L = (length of pipe) =L1 + L2 + |
150 + 100 +176.78

426.78 mm
1 2 25-430L G.l - - 2.3.152
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE: NTS BENDING OF PIPES . COLD AND HOT DEVIATIONS TIME : 6 Hrs
5 @ (PIPE BENDING BY COLD METHOD) CODE NG, FI20NZ3152E+
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Job sequence

File the pipe ends and check up its squareness. (Fig 1)

Fig 1

F120N23152H1

Check the inside dia. of the pipe by using steel rule.

Fig 2

(Fig 2)

é HH|HH|HHUHWH\ HHW
10 11 12 1%

FI20N23152H2

Please change the reading from inside diameter, from
10cm. Measure the length of the pipe as per drawing

r=radius of bend (i.e) 150mm
@=angle ofbend

I=length of curved portion
then

_nxDx@
360

L = Total length
= L1+1+L2

Mark off the beginning and the end of the bend from the
centre line. (Fig 3)

Fig 3 ]

(J )] 5

L1

SQUARED END

FI20N23152H3

Fig 4

FI20N23152H4

Fig 5
INNER FORMER

N w

I

8

\ g
TUBE STOP g

[

FI20N23152H6

Bend the pipe by pulling the bending arm towards your
body(Fig7)

Fig 7

FI20N23152H7

The sieeve bends the pipe round the formeras the bending
armis pulled. The back stop holds the tails end of the pipe
in position. (Fig 8)

Select the standard former to suit the size of the pipe.
(Fig 4)

Fix the bending machine in a benchvice and ensure it is
tightened properly. Locate the tube stop bar atthe required
position. (Fig 5)

Set the roller on the bending arm by adjusting the screw
and lock nut. (Fig 6)

Fig8 PIPE

FORMER/

BACK STOP

FI20N23152H8
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Checkthe bend forsquareness use a setsquare as shown.
(Fig9)

Fig 9

FI20N23152H9

Checklevel offormerandfirstleg (90° bend) with spiritlevel
by placing spirit levels as shown in Fig 10.

Fig 10

FI20N23152HA

Check the angle of bend and radius‘using standard
template. (Fig 11)

Fig 11

FI20N23152HB

Bending 120° by Hydraulic bending machine
Fit the pipe former on to the cylinder arm. (Fig 12)

Fig 12

FI20N23152HC

Place the pipe between the forming head plates and
against the former. (Fig 13)

Support the pipe and fit dollies (or rollers) between the
upper and lower plates of the forming head. Locate themin
position by inserting pins through the plates and the
dollies. (Fig 14)
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Fig 13

FI20N23152HD

Fig 14

FI20N23152HE

Close the pressure release valve on the pump body then
start pumping to push the formeragainstthe pipe. (Fig 15)

Fig 15

KEEP HANDS AWAY FROM
MOVING PARTS

&
=~ "~ RoLLers

FI20N23152HF

Turnthe pressure release valve anti-clockwise torelease
the pressure in the hydraulic cylinder. When the arm has
moved back about 6 mm to 10 mm close the pressure
release valve to hold the ram steady. (Fig 16)

Fig 16

PUMP HANDLE
)

HYDRAULIC
CYLINDER

PRESSURE RELEASE
VALVE

FI20N23152HG

Check both bends 90° and 120°by placing pipe on the
layout. (Fig 17)

Fig 17

FI20N23152HH

©
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Pipe bending by hot method

Objective: At the end of this exercise you shall be able to
* bend G.l. pipe by heating and match with template.

TASK -2

150(L1)

STRETCHED BEND

176.78MM

R 112.5

|

|

|

|

! BENDING BY
‘ HET METHOD
|

|

|

|

|

Radius of the bend = R
=100 + (0.5 X 25)
=100 +12.5
=112.5

100(L2)

Stretch of the bend = |

:ﬂx2x2x112.5
360 7
~11x112.5

7

=176.78mm

L (length of pipe) = L1+L2+

=&

=150 +100+176.78
=426.78mm
1 @25-430L G 2.3.152
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE: NTS DEVIATIONS TIME : Hrs
PIPE BENDING (BY HOT METHOD)
CODE NO. FI20N23152E2
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Job Sequence

Bending G.I. pipes using sand and pegs

Objective : This shall help you to
* bend G.I. pipe by hot method.

File the pipe ends square. (Fig 1)

Fig 3
Fig 1 > >
L e )
1
1
78\ NN\
\ \
0O )
) J 2
L2 | ‘ L1 %
|
z Fig 4
Remove burrs.
Calculate the length of pipe.(Fig 2)
Fig 2 L
3 5L 6| 7|
SANT AR TR TR TR AR

Plugone end of the pipe with a wooden peg.(Fig 5)

g Fig 5
ff D = diameterofbend
¢ = angle of bend
I = length of curved portion
then. |= nx Dx¢
’ 360
If OA = innerradius of bend (R)
AB = radius of pipe (r)
OB = radius of bend (R+r)
then, 1= (R+r)x Q x 0.01745. :
Total length of pipe = L, + L, +1.
Measure and mark off the: Fill the pipe with clean, dry and fine sand [Compress the
- centre of the bend (Fig 3) sand by tapping the pipe up and down with a soft hammer.]
(Fig 6) and plug the end.

- beginning and end of the bend from the centre line. L )
Ensure that the entire pipe is filled with sand.
Measure the inside diameter of the pipe and select two

suitable wooden pegs for the pipe. (Fig 4)
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Fig 6

FI20N23152J9

= g Take short.pulls until the correct bend angle is reached.
- (Fig 10-1,2,3)
Clamp one end of the pipe in a vice and protect the clamped
portion of the pipe with lead or copper shims: (Fig 7) Fig 10

FI20N23152JA

FI20N23152J7

Checkithe bend radius with a template. (Fig 11)

Heat the area to be bent with oxy-acetylene torch evenly

Fig 11
until it glows dull red. (Fig 8) v

Fig 8
TEMPLATE / g
Apply heat throughout the whole operation and overbend
3 slightly'and straighten out the final bend. (Fig 10-4,5)
g Remove one end of the plug.
The bend area should not be overheated. Ensure that the pipe is cooled before removing
the plug.
Pull down the pipe gently in the direction of the bend. plug
(Fig 9) Remove the sand by tapping the pipe gently with a
hammer.
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Calculate the length of material for bending

Objective : This shall help you to
* calculate the required length of pipe for bending.

While bending a rod, sheet or pipe, due to the tensile
force in the outer part of the material at the bending point,
the material is stretched. (Fig 1 and 2) Due to the force
of pressure in the inner part of the material at the bending
point, the material is compressed.

FI20N23152X1

Fig 2

STRETCHING

BENDING AXIS

COMPRESSION — NEUTRAL AXIS

FI20N23152X2

The layer in the middle of the material is not subjected
to either tension or compression.

This is called the neutral axis. (Fig 2)

For calculating the length of material for bending, the
material length at the neutral axis is taken into account.

The length of the blank/ rod/pipe is the stretched length
before bending. The stretched length is determined along
the neutral axis. For calculating the stretched/ elon-
gated length of arod/sheet/pipe while bending (Fig 3),
first add all straight portions together.

X+ty+z+y+x=2x+2y+z

Then add the bent space distances together. For
calculating this:- take the radius of the bent up to the
neutral axis and also take the angle of the bend into
consideration. (Fig 4).

Fig 3

fj
i
7]
g
]

FI20N23152X3

Fig 4

FI20N23152X4

Radius of the bend up to neutral axis

= inner radius + 0.5 x thickness of sheet OR diam-
eter of rod or pipe. Angle of the bend with respect
to Figs 3/& 4 is 90.

Lengthrof the curved space

- Angle of curve x 2R
360

where ‘R’ is.the radius of the curve at the neutral

axis:

Calculation of stretching length (Fig 5)

Fig 5

e -

R3

54

a3

R3

200

FI20N23152X5
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Straight spaces length

200 (130 +6+6)
2

y =54 —(6+6)=42mm

z =130 - (3+3)=124mm

2x +2y +z =58 + 84 +124 = 266mm

=29mm

There are four bends all having a 90° angle.

R (Radius up to neutral axis)= 3+1.5 =4.5 mm
90 22

Stretch length of one bend = —— x2x —x4.5
360 7

90 22
For all the four bends = 4x% X2x— x4.5 = 28.28mm
7

Total stretched length = 266 + 28.28

=294.28 or = 295 mm

In the above calculation the angle of the bend is taken
as 90°. For calculating the curved length forany bend-
ing angles the following formula can be used.(kig 6).

Fig 6

60

FI20N23152X6

angle of curve

360°

Length of curve =

Where R is the radius of the curve at the neutral axis.

30° x 2mx 80
360°

Length of curve =

=41.88 mm
Total length of material of 6 10 mm

=60 +41.88 + 100 = 201.88 mm
Assignment

Calculatethe total length of the material required for bend-
ing the round rod as given in the drawing below.

Answer -

Fig7

5
60

300

FI20N23152X7
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Capital Goods and Manufacturing Exercise 2.3.153
Fitter - Pipes and Pipe Fittings

Dismantling & assembling - globe valves, sluice valves, stop cocks, seat
valves and non-return valve

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

* dismantle, service and assemble a globe valve

* dismantle, service and reassemble a sluice valve (gate valve)
* dismantle, service and assemble a stop cock

e dismantle, service and assemble a seat valve

¢ dismantle, service and assemble a non-return valve.

~———— HAND WHEEL OR KEY
L] @
Vd
L

Fig 1

TASK 1
GLOBE VALVE

SPINDLE

L

GLAND NUT

4

1 24
§> S i STUFFING BOX

0 0

€ 0

oy

BONNET

THREAD POSITION

METAL VALVE WITH
RUBBER WASHER

il e —

INLET —\

—=————— GLOBE SHAPED BODY

VALVE SEAT

FI20N23153H1
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Fig 2
HAND WHEEL
TASK 2
SLUICE VALVE
(or)
GATE VALVE @
SPINDLE
GLAND NUT
14 4
STUFFING BOX WITH
PACKING 2
BONNET
SCREW ADJUSTMENT

SEAT AND DISK GATE

s 1 " T

FLOW OF WATER e S " FLOW OF WATER
——
Fig 3
TASK 3
STOP COCK
L T
STOP.COCK —
| [
I 1 I
UNION

FI20N23153H3
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Fig 4

TASK 4
SEAT VALVE

SPRING-LOADED STUFFING
BOX SYSTEM

GLAND PACKING

NORMAL BONNET

NNV

W el
Q
@]
=z
=z
m
(¢}
4
@]
=z
m
[
m
<
m
Z
(2]

FLAT SEAL

CONTOURED PLUG
WITH STEM

4 2 Rl 5§ B - _ SEATRING

PROFILE RING

THREE-FLANGE BODY
WITH FLANGED END

FI20N23153H4

Fig 5

TASK 5
NON-RETURN VALVE

CAP W
STOP PLUG /

HINGE PIN

HINGE

DISC HINGE NUT

DISC

BODY

FI20N23153H5
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Requirements

Tools/Instruments

* Spanner

» Screwdriver

« File

* Hacksaw

e Hammer

* Pipewrench

* Die set

» Screwspanner
e Pliers

* Spannerset
» Adjustable spanner
*  Water pump pliers

Equipement/Machines

. Pipe vice

*  Benchvice

¢ OQilcan
Materials

« Stop cock
e Union

* Threadseal material
+ Gatevalve

* Asbestos rope

* Rubbersheet

* Leathersheet

* Emery sheet

el

* Grease

Job Sequence

TASK 1 : Globe valve

Shut off the water by closing the main gate vaive.(Fig 1)

Fig 1

F120N23153Y1

Drain the system and release the water pressure of the
system.

Unscrew the bonnet and lift off the bonnet from the body.

Select the correct size cutter and assemble it to the
reseating tool. (Fig 2)

Fig 2

FI20N23153Y2

Insert the reseating tool into the body of the stopcock.
(Fig 3)

Fig 3

FI20N23153Y3

Hold the handle on the top of the tool steadily and turn
the feed screw clockwise until the cutter just touches
the 'bottom'seats(Figs 4 & 5)

Face the bottom seat with the cutter by rotating the handle
by gripping the feed screw. (Fig 6)

Ensure a minimum amount of metal is removed
by adjusting the feed screw.

Loosen the feed screw and the adopter and remove the
reseating tool from the body. (Fig 7)

Inspect the valve seat using the beam of a flash light.
(Fig8)

Clean the seat and ensure that it is free from burrs, chips
etc.

Replace the packing material into the gland box.
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Tighten the bonnet. (Fig 9) Fig 7

Fig 4

FI20N23153Y7

FI20N23153Y4

Fig 5

FI20N23153Y5:

Fig 6

FI20N23153Y8

Fig 9

FI20N23153Y9

Avoid overtightening as this would cause

FI20N23153Y6

damage to the thread of the body.

Close all the drain taps and open the main gate valve and
check the globe valve for leakage.
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TASK 2 : Sluice/gate value

Close the gate-valve by turning the hand wheel clockwise.
(Fig1)

This will stop the water in the valve to be
repaired.

Fig 1

FI20N23153Z1

Remove the nut with a spanner and lift off the wheel.
(Fig2)

Fig 2

FI20N23153Z2

Remove the gland nut from the bonnet by turning itinithe
anticlockwise direction. (Fig 3)

Fig 3

FI20N2315323

Remove the stuffing gland. (Fig 4)

Fig 4

FI20N23153Z4

Clean out the old packing in the stuffing box. (Fig 5)

Fig 5

FI20N23153Z5

Cut a strand of asbestos rope to make a new packing.
(Smear it with water pump grease or graphite paste)

(Fig 6)

Fig 6

)

e
JEEEEREENEREEEEE

FI20N23153Z6

Coil the new packing round the shaft and push it down
with a screw driver. (Fig 7)
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Assemble the hand wheel and tighten the hand wheelnut.

Flg 7 (Fig 10)

Fig 10

FI20N23153Z7

FI20N23153ZA

=

Push in the stuffing gland and check that it fits tightly
the stuffing box. (Fig 8) Open the gate valve and tighten the gland nut until the
packing is . compressed sufficiently to stop the water
escaping from the gland nut. (Fig 11)

Fig 8

Fig 11

FI20N2315378

FI20N23153Z8

Reassemble and leave the gland/nut hand tight.
(Fig9)

Fig 9

FI20N2315379
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TASK 3 : Stop cock

Clean the pipe joints free from rust and dirt.
Loosen the union and separate the pipe joint.
Loosen and remove the pipe nipple from stop cock.

Loosen and remove the stop cock from the pipe joint.

a b WO N -

Dismantle the stop cock parts one by one
systematically.

Clean all the parts properly.

Check the parts of thread, if worn out replace with correct
one. Ifitis in good condition clean it properly and use
it.

8 Check the washer, whether it is damaged or in good
condition. If damaged, change the washer.

9 Reassemble the parts to ensure in good condition.

10 While assembling the dismantled parts lastone should
fit first and vice versa sequence.

TASK 4 : Seat Valve

1 Close the seat valve by turning the hand wheel clock
wise.

Remove the nut with a spanner and lift the wheel.

w

Remove the gland nut from the bonnetby turning jitin
the anticlock wise direction.

Remove the stuffing gland.
Clean out the old packing in the stuffing box.
Cut a standard asbestos rope to makea new packing.

Assemble and spindle gate to the bornet.

0 N O o b

Assemble the hand wheel and tighten the hand wheel
nut.

11 If the stop cock is in damaged condition, change it
with new stop cock.

12 Fit the stop cock to one end in lengthy pipe in the
dismantled place pipe joint properly.

13 Fit the pipe nipple to other end of stop cock properly.
14 Next fit the union with pipe nipple properly.

15 Apply pressure and test the pipe joints and stop cock.
Check for leakage, if any to ensure proper working.

* The arrow, embossed on stop cock is to be
in the direction of flow of water

* Check the direction of arrow before fitting
stop cock.

* Don'tover tighten stop cock, and other pipe
fittings.

* Use proper tools for dismantling and
assembling pipe fittings.

97"Open the seat valve and tighten the gland nut until the
packing is compressed sufficiently to stop the water
escaping from the gland nut.

Removal of spindle setand gate part
1 Hold the spanner at bonnet neck.

2 Loosen the bonnet two or three turn, again loosen the
bonnet 2.0r 3 turn.

Note

* Dont over tight'the gland nut.

* Filling the gasket should not be too much.

o Clean the disk gate with emery sheet.
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TASK 5 : Non return value

1 Shut off the water by closing the main valve.

2 Remove the cap from the valve body. (Fig 1)

Fig 1

CAP ———

FI20N23153X1

3 Remove the hinge pin and take out the'disc.

4 Separate the disc from the hinge. (Fig 2)

5 Clean the seating area and the other parts of the disc.

6 Assemble the disc and hinge plate with the pin.

7 Check the function of the hinge unit.

8 Replace the sealing material and assemble the cap to
the body. (Fig 3)

9 Open the main gate valve and check for leakage.
Note
* Dont over tight the hinge pin.
* Clean the seating area thoroughly.
* Replace the seating material carefully.

Fig 3

CAP

STOP PLUG

HINGE PIN — NN
HINGE

DISC HINGE NUT

DISC

SO NS X NN

FI20N23153X3

Fig 2

DISC HINGE NUTL

FI20N23153X2
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Capital Goods and Manufacturing Exercise 2.3.154
Fitter - Pipes and Pipe Fittings

Fit & assemble pipes, valves and test for leakage & functionality of valves

Objectives: At the end of this exercise you shall be able to
* fit the elbow with G.I. pipe

* fit the union with G.I. pipe

* fit valves with G.l. pipe

* assemble pipe with standard fittings.

TASK -1

900

450 |

AQOH13IN ai1od
A9 ONIAN3G
AOHL3IN LOH A9 ONIAN3g

d 00}

480

0S¥

23.154
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE:NTS TOLERANCE TIME : 18 Hrs
FIT & ASSEMBLE PIPES , VALVES AND TEST

CODE NO. FI20N23154E1

E @ FOR LEAKAGE & FUNCTIONALITY OF VALVES
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Job Sequence

TASK 1 : Assembling of pipes and valves

1 Join pipe No. 2 with the 4-way cross. (B)
2 Fit pipe No. 3 with the ‘cross’.

3 Join plain coupling (G) to the other end of the pipe
No. 3.

Assemble G.I. bend (H) to the plain coupling.

Fit the ribbed coupling (I) to the other end of the
bend.

Join pipe No. 4 to the ribbed coupling.
Fit T’ (J) with pipe No. 4.
Join pipe No. 5 to the opposite end of ‘T’.

© 00 N O

Assemble elbow (M) with pipe No. 5.
10 Fit pipe No. 6 with the other end of the elbow.
11 Join ‘T’ with pipe No. 6.

12 Fit pipe No. 1 with the opposite end of T".
13 Join pipe Nos. 1 & 2 with union. (A)

14 Fit 150mm barrel nipple (P) to the left side of the
‘cross’ and put cap (A) for it.

15 Putanother 100mmbarrel nipple (C)totherightside
of the cross.

16 Join the reducer (E) to the barrel nipple.

17 Assemble the bib-cock (F) to the other end of the
reducer.

18 Fit- 100mm barrel nipple (K) to bottom “T.
19/Assemble the globe valve (L) to the nipple.

20 Put the hexagonal nipple (0) to the left side ‘T".
21 Assemble the gate-valve to the nipple.

22 Testthe joints for leakage.

1 25 x 150 mm BRASS NIPPLE G.l. P

1 25 x 25 mm HEXAGONAL NIPPLE G.l. O O

1 25 mm GATE VALVE COPPER ALLOY N N

1 25 mm ELBOW G.l. M M

1 25 mm GLOBE VALVE COPPER ALLOY L L

1 25 x 100 mm BARREL NIPPLE Gil. K K

2 25 mm TEE Gd. J J

1 25 mm RIBBED COUPLING G.l. | |

1 25 mm BEND 90° G.l. H H

1 25 mm PLAIN COUPLING G.l. G G

1 1/2 INCH BIB COCK BRASS F F

1 25 x 15 mm REDUCER G.l. E E

1 25 mm CAP G.l. D D

1 25 x 100 mm BARREL NIPPLE G.l. C C

1 25 mm CROSS G.l. B B

1 25 mm UNION (WITH WASHER) G.l. A A

1 @25 x 4.05 - 405 PIPE (CLASS B) G.l. 6 6

1 @25 x 4.05-410 PIPE (CLASS B) G.l. 5 5

1 @25 x 4.05 - 290 PIPE (CLASS B) G.l. 4 4

1 @25 x 4.05 - 300 PIPE (CLASS B) G.l. 3 3

2 @25 x 4.5 -820 PIPE (CLASS B) G.l. 1&2 1&2 06

NO.OFF STOCK SIZE DESCRIPTION MATERIAL DRG. NO. (ASSY) PART NO. EX. NO.

SOALE TS ASSEMBLY OF G.I. PIPES,VALVES AND PEVIATIONS T

*E‘ @ STANDARD PIPE FITTINGS CODE NO. FI20N23154E2
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TASK 2

PARTS
1) /PUMP

2) PUMP HANDLE

3) PRESSURE GAUGE

4) STOP VALVE

5) DRAIN VALVE

6) BUCKET WITH WATER

FI20N23154E3

TASK 2 : Test for leakage and functionality of valves

1 Prepare the pressure testing machine.
Fill up water in pressure testing machine.

Connect the pressure testing machine tube with pipe
fittings assembly to be tested.

4 Before connecting hose pipe with pipe fittings, plug all
the openingsinthe section of testlinewith pipe nipples
socket and plug.

5 Apply the pressure to test the pipe line.completely
without any air.

6 Pump the water into the pipeline.

Skill Sequence

Trace the pipedines to-findleakages.

8NTightthe pipe fittings properly, if leakage is there.

9 Apply pressure again.and again test the pipe fittings
assembly for proper functioning.

10 Remove hose pipe from pressure testing machine if
leakages are not there.

11 Connect the pipe fittings with the existing pipe line.

«  While fixing the pipe fittings with pipe lines
use proper materials to avoid leakages.

* Don't over tighten the pipe fittings while
fitting with pipes.

Assemble G.I pipes with standard fittings

Objective: This shall help you to
» assemble pipe and pipe fittings.

1 Hold the pipe No.2 in a pipe vice. (Fig 1)

2 Wind the hemp packing/cotton thread material on the
external threads of the pipe. (Fig 2)

3 Apply sealing compound over the pipe threads. (Fig 3)

4 Fit the 4-way cross to pipe No.2 and tighten it using a
pipe wrench.

Wind the hemp packing to external threads of
all the pipes and standard fittings and apply
sealing compound over the threads before
joining with the other one (Fig 4).

5 Fit pipe No.3 with the cross. (Fig 5)
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Fig 1
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FI20N23154H1

Fig 2

FI20N23154H2

Fig 3
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Fig 4

FI20N23154H4
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Fig 5
PIPE -3

((@

CROSS

S

OO |Fi20N23154H5

6 Jointhe plain couplingto the other end of the pipe No.
(Fig6)

Fig 6
PIPE -3

FI20N23154H6

7 Fitthe G.I. bend to the plain coupling.(Fig 7)

Fig7
PIPE -3

(@ ‘

BEND

FI20N23154H7

8 Assemble the ribbed coupling to the other end of the
Gdl.bend. (Fig8)

Fig 8
PIPE -3

(@

&/
o

RIBBED COUPLING

(©

PIPE -3

FI20N23154H8

-



9 Connect pipe No.4 to the nibbed coupling. (Fig 9)

Fig 9

i@

PIPE -4

e

RIBBED COUPLING

©

92

FI20N23154H9

10 Fit ‘T’ with pipe No.4. (Fig 10)

Fig 10

~ | FI20N23154HA

11 Connect pipe No.5 to the opposite end of ‘T".(Fig 11

Fig 11

FI20N23154HB

12 Assemble the elbow with pipe No.5. (Fig 12)

Fig 12

PIEP -5

ELBOW

FI20N23154HC

13 Fit pipe No.6 with the other end of the elbow. (Fig 13)

Fig 13

FI20N23154HD

14=Connect ‘T’ with pipe No.6. (Fig 14)

Fig 14

FI20N23154HE

15 Fitpipe No.1 with'the opposite end of ‘T". (Fig 15)

Fig 15

PIPE -1

Y. 7

FI20N23154HF

16 Fit the rubber washer into the union.
17 Set pipe Nos. 1.& 2 with the union.

18 Hold one side of the union in one pipe wrench and the
ring.ofithe union in the other. (Fig 16)

19 Turn the two pipe wrenches gently in opposite direc-
tions and assemble.

Use grease or vaseline on the union joint for
easydis-connection.

20 Fita 150 mm barrel nipple to the left side of the cross
and put a cap for it. (Fig 17)

21 Joinanother 150 mm barrel nipple to the right side of the
cross. (Fig 18)

22 Connect the reducer to the barrel nipple. (Fig 19)

112 Capital Goods and Manufacturing : Fitter (NSQF - Revised 2022) - Exercise 2.3.154



Fig 16

FI20N23154HG

23 Assemble a bib-cock to the other end of the reducer.
(Fig 20)

Fig 20

BIP COCK

REDUCER

FI20N23154HK

FI20N23154HH

24 Fit a 100 mm barrel nipple to the bottom side of ‘T".
(Fig21)

Fig'24 \’

\\’\

BARREL NIPPLE

FI20N23154HL

25 Assemble the gate-valve tothe 100 mm barrel nipple.
(Fig22)

26 Allowa clearance between the valve and pipe. (Fig 22)

Fig 18 cAP )

CROSS

BARREL NIPPLE

FI20N23154HI

Fig 22

s -

FI20N23154HM

Fig 19
REDUCER

FI20N23154HJ

27 Join'a hexagonalnipple to the left side ‘T".
28 Assemble a globe valve to the hexagaonal nipple.

29 Check the joint for leakage.

Do not overtighten thefittings as this may cause
the threads to the split.
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Capital Goods and Manufacturing Exercise 2.3.155
Fitter - Pipes and pipe fittings

Visual inspection for visual defects e.g. dents, surface finish

Objective: At the end of this exercise you shall be able to
e visual identification of defects on various metal sections.

Fig 1

WAVY EDGES
INCLUSION

- ROLLING PITS

P DIRECTION ¢

MM @'J

INCLUSION SECTION A-A
BLISTER
EMBEDDED CRACKS EDGE CRACKING
SLIVER

ALLIGATORING

%

SCAB

CENTER CRACKING

|
4 —

FI20N23155H1
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Job sequence

Instructor shall explain various defects on metal surfaces and demonstrate the same with the available
surface finish damaged raw material, dent pipes and sheet metal etc.

» Ask the trainees to identify the defects and record it in

table.

SI.No.

Defects

Nature of defect
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SI.No. Visuals Nature of defect
6
ROLLING

7 DIRECTION
8

Skill India

ﬂqmw-rg@mm

' i

9 | Training Institute
10

» Get it checked by your Instructor.
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Capital Goods and Manufacturing Exercise 2.3.156
Fitter - Pipes and pipe fittings

Measuring,checking and recording in control chart

Objective: At the end of this exercise you shall be able to
* measure the dimensions and prepare the chart.

Instructor has to prepare 20 components as per drawing and keep it ready.

Ask the 20 trainees to check and measure all the 20 components hole size and plot the same reading on the control
chart.

14 42
PART A
g
D S o
g 52 o &3
o 35
N AY 48 §-3— — G NRE YR\ 13
o« o &
R7-2 RADIUS 8 14 20 .
56 a
NOTE:
26.00200%
Job sequence
+0.010
» Each trainees measure the dimension 26.00mm o of - Based on the data available in Table . Ask the train-
gap gauge ‘Go’ end and note down the value against ees to record it'on the chart (Fig 2)
his Roll number in Tabls 1 * Draw the curve according the mark in the chart.
» Submit.the chart to the instructor for checking.
2.3.156
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE: 1:1 TOLERANCE TIME : 2 Hrs
MEASURING, CHECKING AND RECORDING IN
=& CONTROL CHART
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Table 1

Enter each trainees component dimension 26.00-

+0.010

=]

.01

0

0

Sl.No. Trainee
Roll No.

Readingin
mm

Sl.No.

Trainee
Roll No.

Readingin
mm

1

12

13

14

15

16

17

18

O |0 [N |hh|wW N |~

19

—_
o

20

Example of Control chart (Fig 1)

Fig 1

+10

+9

+8

+7

+6

+5

+4

+3

+2

+1

MICRONS

g26mm 4 3 3 4 5

6 7 8 9

10 11 12 13 14 15 16 17 18 19 20
NUMBER OF TRAINEES

FI20N23156H1

The control chart is a graph used to study how a process
changes over time. Data are plottd in time order. A control
chart always has a centre line for the average, an upper

line for the upper control limit and a lower line for the lower
control limit. These lines are determined from historical

data.
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Chart -2

Fig 2

+10

+9

+8

+7

+6

+5

+4

+3

+2

+1

MICRONS

226 mm 1.2 3 4 5,.6..7 8 9 10 11 42 13 14 15 16 17 18 19 20
NUMBER OF TRAINEES

FI20N23156H2
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