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Specifications Schedule Date March, 1967
Carbon and Alloy Steel Pip to ASA B36.10
Nominal Wall Thickness
Pipe Outside Sched. Sched. Std Sched. Sched. Extra Sched. Shecd. Sched. Sched. Sched XX
Size Diameter | 20 30 Weight | 40 60 Strong | 80 100 120 140 160 Strong
1/8 0405 | .. | e 0.068 0.068 | .... 0.095 0095 | ..... | i e e
1/4 0540 | ... | ... 0.088 0.088 | .... 0.119 0119 | ..... | e s e
3/8 0.675 | ... | . 0.091 0.091 | ..... 0.126 0126 | ..... | i e e
1/2 0.840 0.109 0.109 0.147 0.147 0.187 0.294
3/4 1.050 | ... | ... 0.113 0.113 | .... 0.154 0154 | ..... | o] el 0.218 0.308
1 1.315 0.133 0.133 0.179 0.179 0.250 0.358
11/4 1660 | ... | ... 0.140 0.140 | ..... 0.191 0191 | ... | i ] 0.250 0.322
11/2 1.900 0.145 0.145 0.200 0.200 0.281 0.400
2 2375 | .| 0.154 0.154 | .... 0.218 0218 | ..... | o] e 0.343 0.346
21/2 2.875 0.203 0.203 0.276 0.276 0.375 0.552
3 3500 | ... ] e 0.216 0.216 | ..... 0.300 0300 | ... | i ] 0.438 0.600
31/2 4.000 0.226 0.226 0.318 o318 ( 1 1 | . 0.636
4 4500 | ..... | ... 0.237 0.237 | .... 0.337 0.337 0.438 | ... .0531 0.674
5 5.563 0.258 0.258 | ... 0.375 0.375 0.500 | ..... 0.625 0.750
6 6.625 | ..... | ... 0.280 0.280 | ... 0.432 0.432 0.562 | .... 0.781 0.864
8 8.625 0.250 0.277 0.322 0.322 0.406 0.500 0.500 0.593 0.718 0.812 0.906 0.875
10 10.750 0.250 0.307 0.365 0.365 0.500 0.500 0.593 0.718 0.843 1.000 1125 | ...
12 12.750 0.250 0.330 0.375 0.406 0.562 0.500 0.687 0.843 1.000 1.125 1.312
14 14.000 0.312 0.375 0.375 0.438 0.593 0.500 0.750 0.937 1.093 1.250 1406 | .....
16 16.000 0.312 0.375 0.375 0.500 0.656 0.500 0.843 1.031 1.218 1.438 1.593
18 18.000 0.312 0.438 0.375 0.562 0.750 0.500 0.937 1.156 1.375 1.562 1.781 | ...
20 20.000 0.375 0.500 0.375 0.593 0.812 0.500 10.31 1.281 1.500 1.750 1.968
24 24.000 0.375 0.562 0.375 0.687 0.968 0.500 1.218 1.531 1.812 2.062 2343 | ...
| 30 30.000 0.500 0.625 0375 | ... | ... 0500 | ..... | e e




Basic Components of a Pipe System

Basically, a pipe system consists of straight pip runs and fittings, assembled
according to a design and connected to points of discharge or intake.

For making the required deviations, branches, changes in diameter and
connections in a pipe system, a wide range of pipe fittings is available.

The most commonly used pipe fittings and their functions in a pipe system are:

*Elbows and Bends — To arrange deviations at 90° or 45° angles

*Tees — With an equal diameter — or a reducing branch, for branching a pipe line at
90°

*Reducers — To be fitted wherever a change in pipe diameter is required

*Unions — To make detachable connections in small diameter pipelines

*Couplings — To make permanent connections

*Flanges — Attached to pipe ends or branches or as fixed part of a fitting to make
dependable connections between the components of a pipe system

In addition, there are a number of fittings such as Bosses and Weldolets, the
application of which, however, do not require important workshop calculations,
since their position in a pipe plan is always clearly indicated on the drawings.




Typical Flange Applications

FLANGE TYPE TYPICAL APPLICATION
Welding neck All applications including sever service conditions of
pressure, temperature and cycling
Slip-on Welding Moderate service conditions. Hazardous substances,

proving the flange is double welded to the pipe, i.e. both
back and front welds

Socket welding

Small bore piping where the crevice is not detrimental. High
pressures, moderate temperatures

Lapped

Used with lap-joint stubs where easy alignment of bolt holes
IS required. Also for expensive piping materials e.g. nickle
alloys where the flange can be of a less expensive material

Threaded

Moderate service conditions where the threaded joint is not
detrimental. Generally non-hazardous fluids in small bore
piping at low to high pressures and ambient temperature

Blind (blank)

Blanking ends of piping, valves etc... For severe duty
consider welding caps
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Pipe Flange Dimensions ASA
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Nominal Qutside Thickness Drilling Length Through Hub Bore Corner Depth of
Pipe Diameter of Flange : : : : : - Radius of Socket
Size of Flange Min Diam. Of No. of Diam of Slip-On Lapped Welding Slip-On Lapped Welding Bore of
Bolt Circle Bolts Bolts Socket Neck SOCIZET Min Nec‘; '—?PPEd |
; Welding Socket Flange an
Welding Min Welding Pipe
1% 3% 7116 23/8 4 1/2 5/8 5/8 17/8 .88 .90 .62 1/8 3/8
89 11 60 13 16 16 48 23 23 16 3 9
3 37/8 Y% 2% 4 1/2 5/8 5/8 21/16 1.09 1.11 .82 1/8 7116
98 13 70 13 16 16 52 28 28 21 3 11
1 4Y, 9/16 31/8 4 1/2 11/16 11/16 2 3/16, 1.38 1.40 1.05 1/8 1/2
108 14 79 13 17 17 56 35 36 27 3 13
1% 5 11/16 37/8 4 1/2 718 718 27/16 1.95 1.97 1.61 1/4 5/8
127 17 98 13 22 22 62 50 50 41 6 16
2 6 Y 4% 4 5/8 1 1 21/2 2.44 2.46 2.07 5/16 11/16
152 19 121 16 25 25 63 62 62 53 8 17
215 7 718 5% 4 5/8 11/8 11/8 23/4 2.94 2.97 2.47 5/16 3/4
178 22 140 16 29 29 70 75 75 63 8 19
3 712 15/16 6 4 5/8 13/16 13/16 23/4 3.57 3.60 3.07 3//8 13/16
191 24 152 16 30 30 70 91 92 78 8 21
4 9 15/16 71/2 8 5/8 15/16 15/16 3 4.57 4.60 4.03 7116
229 24 190 16 33 33 76 116 116 102 11
6 11 1 91/2 8 3/4 19/16 19/16 31/2 6.72 6.75 6.07 1/2
279 25 241 19 40 40 89 171 171 154 13
8 131/2 11/8 11 3/4 8 3/4 13/4 13/4 4 8.72 8.75 7.98 1/2
343 29 298 19 44 44 102 221 222 203 13
10 16 13/16 14 1/ 12 718 115/ 115/ 4 10.88 10.92 10.02 1/2
406 30 362 22 49 49 102 276 276 254 13
12 19 11/4 17 12 718 2 3/16 2 3/16 41/2 12.88 12.92 12.00 1/2
483 32 432 22 56 56 114 327 327 305 13
14 21 13/8 18 3/4 12 1 21/4 31/8 5 14.14 14.18 TO be 1/2
533 35 478 25 57 79 127 359 360 . 13
Specif
16 231/2 17/16 21 3/4 16 1 21/2 37/16 5 16.16 16.19 . d b 1/2
597 36 540 25 63 87 127 410 410 e y 13
18 25 19/16 22 3/4 16 11/8 211/ 313/ 51/2 18.18 18.20 PurCh 1/2
635 40 578 29 68 97 140 462 462 | aser 13
20 27 1/2 111/ 25 20 11/8 2718 41/16 511/ 20.25 20.35 1/2
698 43 635 29 73 103 144 513 514 13
24 32 17/8 291/ 20 11/4 31/4 4 3/8 6 24.25 24.25 %
813 48 749 32 82 111 152 616 616 13




PIPING SYSTEMS

Pipe Flange Dimensions ASA
300 L.B. Rating
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Nominal Qutside Thickness Drilling Length Through Hub Bore Corner Depth of
Pipe Diameter of Flange : : : : : - Radius of Socket
Size of Flange Min Diam. Of No. of Diam of Slip-On Lapped Welding Slip-On Lapped Welding Bore of
Bolt Circle Bolts Bolts Socket Neck SOCIZET Min Nec‘; '—?PPEd |
; Welding Socket Flange an
Welding Min Welding Pipe
1% 33/4 9/16 25/8 4 1/2 718 718 21/16 .88 .90 .62 1/8 3/8
95 14 67 13 22 22 52 23 23 16 3 9
3 45/8 3/8 31/4 4 5/8 1 1 21/4 1.09 1.11 .82 1/8 7116
117 16 82 16 25 25 57 28 28 21 3 11
1 47/8 11/16 31/2 4 5/8 11/16 11/16 27/16 1.36 1.38 1.05 1/8 1/2
124 17 89 16 27 27 62 34 35 27 3 13
1% 61/8 13/16 41/2 4 3/4 13/16 13/16 211/ 1.95 1.97 1.61 1/4 5/8
156 21 114 19 30 30 68 50 50 41 6 16
2 6 Y2 718 5 8 5/8 15/16 15/16 23/4 2.44 2.46 2.07 5/16 11/16
165 22 127 16 33 33 70 62 62 53 8 17
3 81/4 11/8 65/8 8 3/4 111/ 111/1 31/8 3.57 3.60 3.07 3/8 13/16
209 29 168 19 43 43 79 91 92 78 8 21
4 10 11/4 77/8 8 3/4 17/8 17/8 33/8 4.57 4.60 4.03 7116
254 32 200 19 48 48 86 116 116 102 11
6 12 1/2 17/16 105/8 12 3/4 21/16 2 1/16 37/8 6.72 6.75 6.07 1/2
317 36 270 19 52 52 98 171 171 154 13
8 15 15/8 13 12 718 27/16 27/16 4 3/8 8.72 8.75 7.98 1/2
381 41 330 22 62 62 111 221 222 203 13
10 17 1/2 17/8 15 1/4 16 1 23/8 33/4 45/8 10.88 10.92 10.02 1/2
444 48 387 25 67 95 117 276 276 254 13
12 20 1/2 2 17 3/4 16 11/8 27/8 4 51/8 12.88 12.92 12.00 1/2
521 51 451 29 73 102 130 327 327 305 13
14 23 21/8 20 1/4 20 11/8 3 4 3/8 55/8 14.14 14.18 TO be 1/2
584 54 514 29 76 111 143 359 360 . 13
Specif
16 251/2 21/4 221/ 20 11/4 31/4 4 3/4 53/4 16.16 16.19 . d b 1/2
648 54 571 32 82 121 146 410 410 e y 13
18 28 2 3/8 24 3/4 24 11/4 31/2 51/8 6 1/4 18.18 18.20 PurCh 1/2
711 60 629 32 89 130 159 462 462 | aser 13
20 301/2 21/2 27 24 11/4 33/4 51/2 6 3/8 20.20 20.25 1/2
775 63 686 32 95 140 162 518 514 13
24 36 2 3/4 32 24 11/2 4 3/16 6 6 5/8 24.25 24.25 1/2
914 70 813 38 106 152 168 616 616 13




PIPING SYSTEMS

Pipe Flange Dimensions ASA
600 L.B. Rating
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Nominal Qutside Thickness Drilling Length Through Hub Bore Corner Depth of
Pipe Diameter of Flange : : - Radius of Socket
i ; Diam. Of No. of Diam of Slip-On Lapped Weldin Slip-On Lapped Welding Bore of
Size of Flange Min : p pp g pp:
Bolt Circle Bolts Bolts Socket Neck Sock(_at Min Neck Lapped
Welding Weldlng Sock(_et Fl_ange and
Min Welding Pipe
1% XXXX XXXX XXXX 4 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
3 XXXX XXXX XXXX 4 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
1 XXXX XXXX XXXX 4 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
1% XXXX XXXX XXXX 4 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
2 XXXX XXXX XXXX 8 XXXX XXXX XXXX XXXX XXXX XXXX 6' XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX o XXX XXX
3 XXXX XXXX XXXX 8 XXXX XXXX XXXX XXXX XXXX XXXX (D XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX m XXX XXX
4 XXXX XXXX XXXX 8 XXXX XXXX XXXX XXXX XXXX XXXX o XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX g XXX XXX
6 XXXX XXXX XXXX 12 XXXX XXXX XXXX XXXX XXXX XXXX —h XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX D XXX XXX
o
8 XXXX XXXX XXXX 12 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX g XXX XXX
10 XXXX XXXX XXXX 16 XXXX XXXX XXXX XXXX XXXX XXXX -U XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX c XXX XXX
-
12 XXXX XXXX XXXX 20 XXXX XXXX XXXX XXXX XXXX XXXX (@) XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX - XXX XXX
14 XXXX XXXX XXXX 20 XXXX XXXX XXXX XXXX XXXX XXXX 8 XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX D XXX XXX
-
16 XXXX XXXX XXXX 20 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
18 XXXX XXXX XXXX 20 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
20 XXXX XXXX XXXX 24 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
24 XXXX XXXX XXXX 24 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX




a)

b)

C)

d)

e)
f)
g)

h)

Appendix 1

Pipe Joint Considerations

Typical considerations include:

Material(s) of construction of the piping

Metallic, metallic with for example,
glass lining, fluorocarbons linking or
rubber lining

Normal pipe size

Design conditions including start-up,
shut-down, etc...Thermal movement of

piping
Fluid properties/characteristics
Fabrication/construction requirements

Operational requirements

Maintenance requirements

Inspection requirements

a)

b)

C)
d)

e)
f)
9)
h)

Can site erection be carried out by welding?
What are the normal methods of jointing?

What nominal sizes are available? What
limitations are imposed by the piping code?

Pressure, pressure cycles, temperature,
temperature cycles/transients

Flammability, toxicity, corrosive, erosive,
malodorous, potential for blockage

Area classification. Likely size of leak, effect
on environment. Electrical continuity

Can site welding, heat treatment be carried
out?

Does the piping require frequent dismantling
for cleaning?

Is cutting, site welding, post-weld heat
treatment etc. permitted? Will valves, in-line
Instruments etc. need to be removed for
repair/replacement? Will the piping require
frequent replacement or dismantling for
access to pressure vessels etc?

Will piping need to be dismantled in order to
carry out pressure vessel inspection? Will
visual inspection of the piping bore be
required?



Reformable Joints

Reformable joints provide a ready means for connecting or
disconnecting piping components, equipment etc... This if
often necessary:

a) For joining piping etc... that cannot be joined by welding or
where insitu welding is impracticable

b) For connections to pressure vessels, pumps, valves, in-
line instruments etc...

c) For piping frequently dismantled

d) Forinspection and maintenance of piping equipment

Of the different types of reformable joints available the flange joint
IS the type most commonly used. It is a joint that has
extensive use over wide ranges of pressure, temperature,
materials and nominal pipe sizes.



Gaskets

Composite gasket material such as compressed fibre is frequently used in
addition to materials such as rubber, copper, steel and aluminium. IN
certain countries there may be restrictions on the use of certain gasket
materials.

Where gasket blow out is a cause for concern, non-blow out gaskets, such
as serrated or spiral wound gaskets should be specified.

The internal diameter of the gasket should generally coincide with the bore
of the flange.

Selection criteria for gasket material are:

a) Process conditions, such as operating pressure and operating
temperature

b) Admissibility of leakage, depending on line fluid and process conditions

c) Durabllity of the gasket material for the line fluid and its operating
conditions

FlangeFacings

Whilst the nature of the fluid may dictate the gasket material to be used, the
design of the flange facing depends solely on the operating
temperature and pressure.
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The setting ug ==md operation 51 a manually operated Hycdraulic Bending Machine

1. Screw the forming head on to

the hydraulic cylinder. ook -
o 258 Flace the machine on the ground.
Note:

Holes are drilled in the forming
head. These are usually marked
to show the nominal bore sizes
of pipes.

3. Select the correct former to
fit the outside diameter of
the pipe. Formers are
available for standard sizes
of pipe from 12 mm (%2 in.)
to SO mm (2 in.) bore.



Fit tThe pipe Fforitiar on Lo
the owlindor rarn.

Flace the pipe between the
forming head plates and
apainset the former.

Suppart the pipe and fit dollies
(or rollers) between the upper
and lower plates of the forming
head; secure them in position

by passing pins through the p.‘lnte:n
and the dollies. The doliies
should b= fitted in the holes
marked to suit the size of

pipe being bendt.,

FI_'F‘I' Irye=r
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11.

Clome e 5T e L e
relsamgEce Valwes Caxa Clies
Dumip Boadyy then sioaxrt
LT privig o prrzsal tlhao
Foyrrmwms against the pipe.

Stop purmping when the desired
Boencd Iias Heerr aclhiswves ol

Tuwrn thhe prassiares release valve
anticlaockwvwaise Loy release the Pressure
in the hydranlic cvlinder. When

thea rarm has moved back albout

&S mnam (4 In .Y to 10 mmm (Fadn.) close
the preassure release valve to hoald
the raysn steadwy.

Checlk the acouracy of the bend
withh a bevel stick.

Open the pressure relesse valve and
allosww the rarn to return to thes
start position. Remove the - 1ollies
and the bent pipe frorm the
machine.,

mvray Frommn imaoving

parcs

/). - . e L
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FPressure rel
walve

Hydraulic oviimnmder




Makirng a 907 bend using a manually operated Hydrauvlic Bending Machine

4.

Make a f1all size drawingeg of the bend
on the bench or floor. Mark on the
drawing the centre line and double
Lines representing the outside of the
Pripe and the radius.

Keepr the drawing clean as it will be
needed to check dimensions after
the bend has been formed.

Collect the pipe and check against the
drawwing that it is of the correct bore,
lemngth and wall thickness before
starting worlk.

Determine the position of the centre
of the bend by subtractings the nominal
bore of the pipe from the leg length of
the pipe. For example, inn the drawing
shown the leg length is 300 mm (12 in.)
and the nominal bore is 50 mm (2 in.).
Therefore the centre of the bend will
be 250 mm (10 in.) from the end of
the pipe i-e. 300 mm (12 in.) leg
length minus 50 mm (2 in.) bore.

Measure from one end of the pipe
and mark the centre of the bend
with challk.




SBolect the correct size of Mormer.
PAalce muares st ic s fres frozn odidrt

amincl dust and then fic it over the
erid of thhe razn.

Fnsure that the former is a goad
fit and push it firmly on to

thie xoaita.

Place the pipe irn the rmachine
between the forming head plates
with the coentre of bend of the
pipe in line with the centrs

line of the former.

Position the dollies in the

forming tread to auit the size of
the pipo-




8. Ensure the dollies are correctly : g
secured in position.

a, Close the pressure release valve
on the pump body.
10. Hold the pipe asainst the
dollies. Make sure that the
centre of the bend corresponds - .
to the cenire line marked on
thhe Fformer.

11. Pump steadily.

12. Stop pumping when the pipe is
held firrmly between the former
and the dollies.

Keep the hands avway from moving parts.

13. Place a bevel stick on the
centre line of the bhench
drawing and lift the angle of
the bend.

14. Place the bevel stick on top of the
forming head then pump until the
ripe is bent slishtly more than the
angle of the bevel stick.



1S, Measure from the front centre of the
forming head to a chalk or other
position on the pump body. Make a
note of the measurement thhen open
the pressure release valve and allow
the ram to raetract about & muan (Ya inu).

Close the valve.

Note:

When released from the bending pressure,
the pipe will spring back slightly, altering
the degree of bend. By trial and error

the trainee will learn how much the pipe

should be over-bent to obtain a specified

angle.

16. Re-check the bend by placing the
bevel stick on the pipe and sighting
its edges against the edge of the pipe.

Nore:

The pipe can be bent further by more

pumping. Ensure that the centre of the benad

of the pipe remains in line with the centre

line of the former. Before increasing the

bend, pump until the distance between the
former and the mark on the pump body

agree with the measurement taken and .
recorded earlier.

17. Open the pressure release valve to -
slacken off the ram, remove the dollies
and take the pipe out of the machine.
Keep a firm grip on the pipe to stop

it falling when the pins and dollies
are removec.

18. Check the bend for accuracy by
placing it on the full scale chalk
drawing.

19. Place the pipe on the
drawing and mark required
cutting length.

20. Cut to size.

Nore:

The procedure for bending any angle using
this type of machine is similar to that
described above.




Making & double 907 bend in the same plane using a manually operated

Hydraulic Bending Machine

1. Draw the pipe on the bench floor
full size, with double 90° bends.

2. Calculate, measure and mark off
the position of the centre of
the first bend.

3. Bend the first 90° bend and check
it against the drawing.

4. Determine the centre of the
second bond. Subtract the
nominal bore of the pipe
from the centre distance
between the two parallel
legs. In the drawing shown the
2nd leg length = 600 mm (24 in.) and
the bore of the pipe = SO mm (2 in.).

Measure from the centre line
of the last leg 600 mm (24 in.)
less 50 mm (2 in) (i.e. 550 mm
(22 in.)) to give the position of
the 2nd bend centre. Mark the

pipe.

RARDOM LENG!

GO mme-

T — —

SO

300 mum



5. Replace the pipe in the
bending machine and
secure it by pumping Keep the hands away from moving parts.
until the former holds
the pipe firmly against
the dollies. Avoid
bending the pipe as an
error made before it is
positioned correctly
cannot be remedied.

6. Use a spirit level to check
that the former and the
first leg of the pipe are
both level.

7. Bend the second 90° bend
and remove the pipe
from the machine.

8. Place the pipe on the drawing,
check the bends dimensionally

and mark off the pipe
for cutting to length.

o. Cut to size. e
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LARKRKRING IUN SFAUE SELECTION GUIDE

CONSWL T THE ENGINEER FOR CONDITIONS

QUTSIDE THE SCOPE OF THIS GUIDE

PURPUOSE OF ISOLATION

¥

HYDRAULIC TEST

PROCESS ISOLATION

To

Use

Proc.
on Safety Cert

Spec Ty
Condtn

Tabies 1

VESSEL ENTRY PRPGESS VP

- ' =
VESSEL ENTRY :,:%ET‘DT;D\M A
=L To Speclfw

Max‘mu

m
rocess Press
l=e Table

Use

Max Test
Pressure &
Toble 1 22
for Spade
Fhickness

)/usa TYPE A SPADE water

-

Only
/USE TY PE B’ SPADE,L(

(e L

DEF

TIOMN S

#USE TYPEC” SPADE/

1
ng "ATS PA DE_ Low pressure spade cult from flat plate,

" Gasketr contact surface.moy be left unmachlneld
but mustr be free aof rust, mill scale, burrs ond :
cther damage.

[
TYPE B 'SPADE mMedium pressure spade (not fo full pipe flange

specificarion ).
Gaskel contact area to be machined Finish
per specification .

TYPE -C i SPADE Futl pressure spade of corr'eci' Fhickness und

surface finish in accordance with pipe
flaonge specificafrion.

v —————————



Low pfessure"spude cult from Fflalt plate .
Goasket rontoct surfaoce may be left oanmachined
buft must be free of rousk, will scale, burrs aond

other damage. A suitoble ring {tnot full face }

NOTES 1. All dimensions in mm

C D

gasket shall be used to protect the gasket
confoct surfoce of the pipe Flanges.

i dio haote 1% B

Letler stamp oppros .

2. Matrerial - carbon steel

round end denolaes 1S3 ANS
s guore end denoftes I001b ANS ‘or above

1T men high

TYPE

S PADE

3. Refer fype C’'spuode for olt dimensions excepl thickness #

Table 1

noms ol
pipe size :

- : Pl AW . ALL S A s
ary mm T FRass. bar 9.
ol 15 5 e
| 20 & 1o85-3x
1 25 & =9z
1%]| &0 & 2& -3
2] 50 o i15- 3
3 80 G -
&L 700 o 4~ g
Gl150 10 - L o
B8l|Z200 10~ -
101250 10 3-
12 1300 12 - Z
146|350 12 35
16 |L00 12 2.3
T AL 12 z- 4

. 20500 12 4e 3p
251600 12 -2




Medium pressure spade {nor fo full pipe flonge specificatiaon ¥ TYFPE

= FPA DE

o L =
" round end denokFe s 15018 ANS
sgquare 2nd denotes 3001b ANS or above
see note 2 LerFrfFer stamp apprax-. 10mm high
. . Fdndle welded to spode disec_ Letrer sramp appro x. Lmm hign flange
y ___, sea olao nore A - =1ze s rafring
. ] I F— & = - &
i ! ) i ¥ F=w s = &
r S E ] - by = ¥ s * = 125 5 =10

-

NMOTES 1. Al dimension=s kN mm
2 Goasket contactr surface o be machined firnish having
sp:ral groowve 125 o Z50 CL A ™
3 Maximurm Allowable Working Pressure (MAWP) are upplicable i
for tempercftures up Yo LOOD C mox.
L Thicknmess bncludes 1Tmm corrosion ocliowance on both sides.
S Moterial o BS 1S01-151 Gr &30 A .
& Where s-F¥ hondle moy be fubricatred integral with spade .
7T Refer Frype 'Cspaoade for all drimensions except rthickness. t
nominaol MAWP { bar g. )
Table 2 pPipe sizxef| for thickness _
__ - N ™ m 6’ 10 12-5 15 L
) Yo ISH 210-5 — —_— —
4, 20 YO53 i R —
1 25 a2 1277 —_— _
' I Ve LG 263 |1 0S-3 181-5 e
2 SO T H2 - 1083 1 &6-0
3 50 ol 298 S1-2 T 8- 6
4H (100 -8 T9-0 IZ2-8 SO-3
[~ 150 -3 = 16-2 2 5H-5
& 200 L I S-7) - 1 5=} -
10 | 250 Q-9 37 & -7 -8 !
32 300 Q-7 2-T ot 7-0O
T4 | 35S0 0-6 2-Z 3-8 5
I {500 (4 7 1-7F 3-0 L= 5
18 | 450 Q-3 1~ Z2-3 3I-&
20 3§ 500 O-3 1% 1-9 Z2-9
24 1600 -2 o-8 1-3 2-0




Full pressure spade in accordance with pipe flange TYPE

specification. .
‘n dia hde i C
T, \131|h

I sPARE |}
d [ el
round ond denotes $530Llb ANS.
sguare end denotex 300lb AWNS. or above
Lefrfer stoamp approx  10mm high.
5“: I'H:;"E 2 (aad '+ d Lakter stamp approx. &mm high flange
@ o spade ' ;
handie waldad to epor ‘hfn:e,fruhng.
| |
wald & min
N S . ] ¥ - -
t a 4 o e =

HNOTES 1. All dimensions 1N m m.

2 Gasket contact surface o be machined fimished having
spiral groove 125 o 250 CLA uv

3 Design pressure equal to test pressure of ANS flange classes.
De=sign femp Z70°C Allowable dezign =fresses acc . Yo
AMNSI B31-3-1976

&L Matrerniaol per ASTHM AZBS-Gr C or AS15-0Gr 55 except sfrems
maorked = o be ASTM AS15S Gr 70.

S Where 2-f handle may be fabricated wmtegratl with =spade.

. Table 3
nominal | '
Ripe sire 1501 ANS 300 1lb ANS
i mmfj a b [ d h t = a b c d h L3 =
Wa 15 L 20| Z4& 15 2 £y Iy S0 90D Zis 15 * £ . ie
ES 200 S& 20 28 20] 12 ds L% (-3 95 30 = 12 & [S
1 £5 O 20 A4 25] 12 iy L TO 95 1% 2S5 I 2Z- & oy !
%] 40 B2 90| 40 L0 12 & L o2 1100 L LD V12 5 L
2 SOQ1T021105 SQ 201 20O s [ g8 iy10 S50 S0 20 T [
a A0|1321{110 S0~ 75| 20 & LI1T4HLG&E1Y1S a0 75 23 10 -]
L1001 721110 Sa o5y 20 7T L 178 1¥y20 H0 25 23 V2 B
6 1SOfZ218111 5 &0 1465 23 10 6|l 2481115 60145 23 7 12
BlZOOQZTS|11 S &0 190 23 13 B A0 & |{YZD a6 (190 251 21 Y2
10|2500336|120| 66| zas] 26116 | 10 358|130 75 |Z245] 29} Z6 12
12 1300 406]125 GG | 295 26|19 12 148 1135 B0 |Z95) 321 I 1z
14 | ISOR LLL T30 TS |330) 291 21 12 LTH 140 S0 (330) 32 33 12
16 |LD0035061130]. 75 | 380D| 29 23 L4 SAZ 1165 B0 | 380 38 s | 12
18 |450§542| Y30 a0 | &30 32 26 L4 SS90 1485 A0 | L300 38| &3 12
20 |500) 598|155 80| L80)] 32 29 128 &4L6 170 80| £80| 38| &7 12
25 |600f 710|115 B0 |S80| 38| 35 12 7568 180 {100 | S80| 386 S1% 3 2

= oo niokte 4L .
contr aver_ __
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PANEL C=33

NORMAL THREAD ENGAGEMENT
FOR
1/8" 7o 12" N.P.S. SCREWED FITTINGS
T0Q0 THREADED FIFE

N.P.S. - DIMENSIONS, IN INCHES - (T) THREAD FENGAGEMENT
14

1/14‘ - - - - - - - - - - - - - 3/8
3/8 - - - - - - - - - - v - - 3/8
1/2 ™ - - - - - - - - - - - - 1/2
3/"‘“ - - - - - - - - - . - - - 9/15

1 - - - - - - - - - - - * .= - 11/16
1—1/’-‘- - - - - - - - ) - - - - 11/16
1""1/2 I- -, w - - - - - . w - - 11 16
2 - - - - - - - - - L - - - - 3 J'I'
2-1/2 - - L] - - - - - - w - - . 15/15
3 i/é - - - - - - - - - - - - % 1/16
3_ - - - - - - - - - - - - -

J‘l‘ - - - - - - - - - - - - l- - l 1""‘1/8
5 - - - - - - - ' - - - - - - 1-1/4
6 - - - - - - - - - - - - - - 1_ 5/16
8 - - - - - - L] - - - - - - - 1“7/16
:LD - - - - - - - - - - - - - 1-5/8
12 - - - - - - - - - - - - - 1-3/4



LENGTH ok RRC.

DEGREES of BEND
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The setting up and operation of a hand Compression Pipe Bending Machine

PFipes are bent round grooved formers
which vary in size 1o suit the wall
thickness and bore of the pipe.

The width of the grooves is equal to
the outside diameter of the pipe
whilst their depth is dependant on
the type of back guide or sleeve used.
Note:

In this Training Element the procedures
described utilise full depth fomora
and matching sleeves.

1- Lock the se¢lected former in
position by passing a pin
through the bending arrm and into
the body of the machine.

=2 Fit a back stop to the stop bar of
the machine to hold the pipe in

T o position whilst it is being bent
round the former.

~— Pipe

Back stop
o

Fa Place the pipe in the machine,
passing it through the bending - .
arm and ensuring that it is c@___’ v
seated in the groove of the ; Az ”<E.nd.n° arem
former and against the back stop. o .'-.-‘ L=~y
~ a L) -

-
-

—
e
= |

Former



Fit the back guide or slecve
overs the back of the pipe.
Hand tighten the bending
arm adjusting screw until
thhe bending armm roller
contacts the sleeve, to

hold it in position.

Tighten the bending axm
lock nut using the correct
siZe spanncr.

Take up a comfortable
working position with one
foot in front of the other to
ensure that the body is
properly balanced, then
bend the pipe by pulling
the bending armm towards
the body.

Naorte:

The sleeve bends the pipe round
the former as the bending arm
is pulled. The backstop holds
the tail of the pipe in position
during the bending operation,

Nore:

The correct size of former and
sleeve to sujt thhe pipe

dimensions must be used if faulty
bends are to be avoided.

Pipe
"Back stop




Malking & 90 bend using a Hand Compression Bending Machine

Collect the pipe matcerial
and check against the
drawing that it is of the
corrrect bore, length and
wall thickness.

Secure the pipe bending
machine firmly in
a bench vice.

Select the correct size
former and sleeve.

Assemble the tormmer and
the backstop into the
machine.

Insert the pipe and position
the sleeve against the back
of the pipe.




Q.

Place the base of an
engineer’s square along the
cedge of the sleove with the
blade touching the edge of
the former.

Mecasure the distance
reguired from the end of
thepipe to the centre of
the bend i.e. [rom the

end of the pipe to the
cdge of the square. Adjust
the pipe in the machine to
the correct length.

Hand tighren the adjusting
screw until the pipe is hela
firmly between the former
and the gsleave. Lock in
position by tightening

the locknut.

Pull the lever towards the
body to form the 20Y bend.




1O, Checlk the bend for squareness.
Use a set sguare and sight bath

edges of the square against
the pipe.

Il. Loosen the locknut and
adjnsting screw. Remove the

sleeve and backstop. Swing the

arm baclk to its start position
and remove thhe pipe from the
machine.

=

Making a douhte 20 bhend in the same plane uasing a Hand Compression Bending Wlachine

1. Set up thhe machine, insert the
pipe and bend the first 20°
bend as previously described.

2. Replace the pipe in the
machine feeding in the
straight end from the baclk
of the machine.

=. Tacure the pipe.

<3_ Place the blade of an
enginesr’s square against the
edge of thhe foromer with the
bPase along the inside of the
pipe.

S0 Measure the distance between
the inside of the pipe on the
firvst 90° bend and the edge of
the sguare’s blade and adjust
the pipe to thhe reguivred
centre distance oF thhe two
bends.

Engineers
Square



10.

11.

Use a spirit level to check that
the former and the first leg of
the pipe are both level. Adiust
Aas Nnoecessary.

Tighten the locknut,
Bend the pipe.

Check the bend dimensions
with a2 rule in two places
between the pipe logs. The legs
are parallel when the two
measuremaents are eqgual,

TLoosen the locknut and
adjusting screw. Remove the
sleeve and backstop. Swing the
arm back Tto its start position.
Remove the pipe from the
machine.

Measure, mark and cut the
pPipe to length.




fviaking a «15° bend using a Hand Compression Bending Machine |

1. Feed thhe pipe into thhe miachine
and secure as previously described.

Protractor
board

Bevel stick

2. Set a bevel sticlk at 457,

3. Bend the pipe, sighting the bewvel
sticlk along its edge until an angle
of 45° is achieved.

<. Release the lacknut, slacken the

adjusting screw and remove the
sleeve.

5. Remove the pipe from the mmachine.




Making a 45“ Parallel Offset using a Hand Compression Bending Machine

1. Make a 45 bend as previously
described and leave the pipe in -
the machine. Slacken the
adjusting screw.

- = Slide the pipe through the
machine to the second bend
prosition and ye-tighten the
adjusting scxrew.

3. Place a straight-edge on
the edge of the former.
Ensure that it is parallel
with the first leg by taking
TWoOo measurerments
between the straight-edge
and the pipe. Both
measurements will be
the same when the pipe

.- and straight-edge are } / Streiobicmctian
parallel.

4. Use a xpirit level to check that
the former and the first leg of .
the pipe are both level. .

s, Secure the pipe for bending as
previously described.

5. Bend the pipe. Use the
straight-edge as a guide,
sighting itralong the aedges of
the pipe.

7. Remove the pipe from
the machine and check
the dimensions.




The setting up and operation of a manually oparated Hydraulic Bending Machine

1. Screw the forming head on to >
the hydraulic cylinder. 2 -
=. Place the machine on the ground.
Note.

Holes are drilled in the forming
head. These are usually marked
to show thhe nominal bore sizes
ol pipes.

3. Sclect the correct former to
fit the outside diameter of
the pipe. Formers are
available for standard sizes
of pipe from 12 mm (32 in.)
to SO mm (2 in.) bore.

11

~



Fit the pipe former on to
the cylinder xraan.,

Place the pipe between the
forming head plates and
against the former.

Support the pipe and fit dollies
(or rollers) between the upper
and lower plates of the forming
head; secure them in position

by passing pins through the plates
and the dolliecs. The dollies
should be fitted 1n the holes
marked to suit the size of

pipe being bent.

Ram




1LO.

11.

CTlose the pressuarc
release valve on the

rump body then start

pumping to push the e
former against the pipe.

Keep hands
away from maoving
paxts

Stop pumping when the desired
bend has been achieved.

Tuarn the pressure release valve Pu:‘np ............. TR —r
anticlockwise to release the pressure handle

in the hydraulic cylinder. When
the ram has moved back about

6 man (Y in.) to 10 mm (F4hin.) close @

the pressure release valve tao hola

the ram steady. // SEg ‘—}Jﬁ
e —— T T

Hydraulic ceylinder

L) -~
Pressure releasne
valve

Check the accuracy of the bend
with a bevel stick.

Open the pressurce relecase valve and
allow the ram to return to the
start position. Remove the dollies
and the bent pipe from the
machine.

13



Making a 90° bend using a manually aoperated Hydraulic Bending Machine

1. Dalke a full size dravwing of the bend
on the bench or floor. Mark on the
drawing the centre line and double
lines representing the outside of the
pipe and the sradius,

Keep the drawing clean as it will be
needed to check dimensions after
the bend has been formmed.

2.  Collect the pipe and check against the
drawing that it is of thhe correct bore,
length and wall thhickness before
starting work.

3. Detertnine thhe position of the centre
of the bend by subtracting the nominal
bore of the pipe from the leg length ofF
the pipe. For example, in thhe drawing
shrown the leg length is 300 mm (12 in.)
and the nominal boyre is SO anmiin (2 it ).
Therefare the centre of thhe bend will
e 250 min (10 in.) from thhe end of
the pipe i.e. 300 mm (12 in.) leg
length minus SO mm (2 in.) bore.

<%, Measure from one end of the pipe
and mark the centre of the bend
with chalk.




x

Select the correct size of former.
Make sure that it is free from dirt
and dust and then fit it over the
end of the ram.

Ensure that the former is a good
fit and push it firmly on to
the raxn.

Place the pipe in the machine
Letween the forming head plates
with the centre of bend of the
pipe in line with the centre

line of the former.

Position the dollies in the
forming head to suit the size of
the pipe.

Centre
line of

former

1s



10.

11.
12.

13.

14,

Ensure the dollies are correctly
securaed in position.

Close the pressure release valve
on the pump body.

HHold the pipe against the
dollies. Make sure that the
centre of the bend corresponds
to the centre line marked on
the former.

Pump steadily.

Stop pumping when the pipe is
held firmly boetween the former
and the dollics.

FPlace a bevel stick on the
centre line of the bench
drawing and lift the angle of
the bend.

FPlace the bevel stick on top of the
forming head then pumip until the
pipe is bent slightly more than the
angle of thhe bevel stick.

S

———
M—H_“_‘:_'_‘

/

Keep the hands away from moving parts.




15. Measure from the front centre of the
forming head to a chalk or other
position on the pump body. Make a
note of the measurement then open
the pressure release valve and allow
the ram to retract about 6 mm (34 in.).
Close the valve.

Nozre:

When released from the bending pressure,
the pipe will spring back slightly, altering
the degree of bend. By trial and error

the trainee will learn how much the pipe
should be over-bent to obtain a specified
anglec.

16. Re-check the bend by placing the
bevel stick on the pipe and sighting
its eclges against the edge of the plipe.

Nocre:

The pipe can be bent further by more

pumping. Ensure that the centre of the bend

of the pipe remains in line with the centre

line of the former. Before increasing the

bend, pump until the distance between the
former and the mark on the pump body

agree with the measurement taken and -
recorded carlier.

17. Open the pressure release valve to
slacken off the ram, remove the dollies
and take the pipe our of the machine.
Keep a firmm grip on the pipe to stop
it falling when the pins and dollies 5
are remaoved.

18. Check the bend for accuracy by
placing it on the full scale chalk
drawing.

19. Place the pipe on the
drawing and mark required
cutting length.

20. Cut to size.

Note:

The procedure for bending any angle using
this type of machine is similar to that
described above.

97



Making 2 double 90° bend in the same plane using a manually operated
Hydraulic Bending Maching

1.

Praw the pipe on the bench floor
full size, with double 90° bends.

Calculate, measure and mark off
the paosition of the centre of
the first bernud.

Bend the first 20° bend and check
it against the drawing.

Deterrmine the cenire of the

second bond. Subtract the

nogninal bore of the pipe

from the centre distance

between the two parallel

legs. Im the drawing shown the

Znd leg length = 600 mum (24 in.) and
the bore of the pipe = SO0 mm (2 in. ).

Measure from the centre line
of the last leg 600 mm (24 in)
less SO mm (2 ing) (G.e. 550 mum
(22 1in.)) to give the position of
the Znd bend centre. Mark the

Pipe.

RANDOM LENGT

L

BT




Replace the pipe in the
bending machine and
sccure it by pumping
until the former holds
the pipe firmly against
the dollies, Avoid
bending the pipe as an
errTor made before it is
positioned correctly
cannot be remedied.

Use a spirit level to check
that the former and the
first leg of the pipe are
both level.

Bend the second 90° bend

and remove the pipe
from the machine.

FPlace the pipe on the drawing,
check the bends dimensionally

and mark off the pipe
for cutting to length.

Cut to size.

Keaeep the hands away from moving parts.
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