
Jointing.1PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems

j o i n t i n g

contents

Jointing Methods 3

Thermal Fusion Process 3

Butt Fusion 3

Electrofusion 5

Socket Fusion 6

Mechanical Joint Fittings 7

Flanged Ends 8

Hugger Bolted Couplings 8

Threads 8

Irr
igati

on
 W

are
hou

se 
Grou

p Pt
y L

td

www.poly
pipe.c

om
.au

Ph
 1300 661 417



PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe Systems PE Pipe SystemsJointing.2

j o i n t i n g

Limitation of Liability
This manual has been compiled by Vinidex Pty
Limited (“the Company”) to promote better
understanding of the technical aspects of the
Company’s products to assist users in obtaining
from them the best possible performance.

The manual is supplied subject to
acknowledgement of the following conditions:

• The manual is protected by Copyright and may
not be copied or reproduced in any form or by
any means in whole or in part without prior
consent in writing by the Company.

• Product specifications, usage data and advisory
information may change from time to time with
advances in research and field experience. The
Company reserves the right to make such
changes at any time without notice.

• Correct usage of the Company’s products
involves engineering judgements which cannot
be properly made without full knowledge of all
the conditions pertaining to each specific
installation. The Company expressly disclaims
all and any liability to any person whether
supplied with this publication or not in respect
of anything and of the consequences of anything
done or omitted to be done by any such person
in reliance whether whole or partial upon the
whole or any part of the contents of this
publication.

• No offer to trade, nor any conditions of trading,
are expressed or implied by the issue of content
of this manual. Nothing herein shall override the
Company’s Conditions of Sale, which may be
obtained from the Registered Office or any Sales
Office of the Company.

• This manual is and shall remain the property of
the Company, and shall be surrendered on
demand to the Company.

• Information supplied in this manual does not
override a job specification, where such conflict
arises, consult the authority supervising the job.

© Copyright Vinidex Pty Limited
ABN 42 000 664 942
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Jointing Methods
Vinidex PE pipes are produced in a range
of sizes between 16 mm to 1000 mm
diameter, and these pipes can be joined
by a variety of methods.

Methods include mechanical joints and a
range of thermal fusion procedures. The
nature of the PE materials precludes the
use of adhesive based systems.

Thermal Fusion Processes
Thermal fusion proceeds by melting the
PE material at the joint surfaces,
bringing the molten surfaces together
under closely controlled pressures, and
holding the surfaces together until the
joint has cooled.

In all thermal fusion processes, the field
pipe jointing should only be performed
by trained fusion operators using
properly maintained and calibrated
fusion machines.

The fusion compatibility of PE materials
must be established before welding, and
if doubts exist then the advice of Vinidex
engineers should be sought.

Butt Fusion
Butt fusion is generally applied to PE
pipes within the size range 90 mm to
1000 mm for joints on pipes, fittings,
and end treatments. Butt fusion provides
a homogeneous joint with the same
properties as the pipe and fittings
materials, and ability to resist
longitudinal loads.

Butt fusion machines need to be
sufficiently robust to align and
pressurise the pipe ends within close
tolerances, and to provide heating and
pressurisation of the jointing surfaces
within required parameter tolerances.

All butt fusion should be performed
under cover, and the ends of the PE
pipes blocked off to assist with
temperature control and prevent
contamination of the joints.

The butt fusion process consists of the
following steps which are shown in
principle in Figure 6.2.

1. The pipes must be installed in the
welding machine, and the ends
cleaned with non depositing alcohol
to remove all dirt, dust, moisture,
and greasy films from a zone
approximately 75 mm from the end
of each pipe, on both inside and
outside diameter faces.

2. The ends of the pipes are trimmed
using a rotating cutter to remove all
rough ends and oxidation layers. The
trimmed end faces must be square
and parallel.

3. The ends of the PE pipes are heated
by contact under pressure against a
heater plate. The heater plates must
be clean and free from
contamination, and maintained within
a surface temperature range of 190°C
to 225°C (depending on the size of
the pipe). Contact is maintained until
even heating is established around
the pipe ends, and the contact
pressure then reduced to a lower
value called the heat soak pressure.
Contact is then maintained until the
appropriate heat soak time elapses.

4. The heated pipe ends are then
retracted and the heater plate
removed. The heated PE pipe ends
are then brought together and
pressurised evenly to the welding
pressure value. This pressure is then
maintained for a period to allow the
welding process to take place, and
the fused joint to cool down to
ambient temperature and hence
develop full joint strength. The
pressure adopted in this phase
should be in the range 0.15MPa to
0.18MPa on the ends of the pipes.
During this cooling period the joints
must remain undisturbed and under
compression. Under no
circumstances should the joints be
sprayed with cold water.

The combinations of times,
temperatures, and pressures to be
adopted depends on the PE material
grade, the diameter and wall thickness of
the pipes, and the brand and model of
fusion machine being used. Vinidex
engineers can provide guidance in these
parameters.

The final weld beads should be fully
rolled over, free from pitting and voids,
correctly sized, and free from
discolouration.

When correctly performed, the minimum
long term strength of the butt fusion
joint should be 90% of the strength of
the parent PE pipe.
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Note: The pressure needed to bring the pipe ends together (Drag Pressure) for each
joint must be added to the calculated pressure at each stage.

Zone 1 Initial Bead Pressure P1 kPa

Time T1 Seconds (min)

Zone 2 Heat Soak Pressure P2 kPa

Time T2 Seconds

Zone 3 Change Over Time T3 Seconds (max)

Zone 4 Weld Pressure Build Up Seconds (min)

Welding Pressure P3 kPa

Welding/Cooling Time T5 Minutes

Figure 6.1
Butt Welding Parameters

Figure 6.2
Schematic Sketch of the Butt Welding Process
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P1

Zone 1 Zone 2
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In field applications full QA records of
times, temperatures and pressures
achieved for all joints should be
recorded, and the locations of welds
identified on as-constructed site plans.

The most reliable methods of weld
evaluation are the destructive type.

Destructive test methods require tensile
testing of welds and pipe in order to
establish the strength of the weld as a
percentage of pipe strength.

Flexural testing may also be required in
order to evaluate the effect of any joint
misalignment.

Hydrostatic pressure testing will not
determine the strength of butt welds, due
to the stress across the plane of the butt
weld being only 50% of the hoop stress
in the pipe section.

Weld beads are normally left in place on
the pipe section, unless required to be
removed from the outside diameter to
allow slip lining, or from the inside
diameter to prevent potential material
blockage in sewer rising mains.
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Electrofusion
Vinidex PE electrofusion system consists
of moulded couplings, tapping saddles,
and fittings with electric elements
contained in the fitting. (Figure 6.3).

When a controlled electrical current is
passed through the resistance wire,
there is a temperature increase, the
resulting heat being transferred to the
jointing surfaces until melting occurs.
The joint surfaces are held under
pressure until cooled.

Vinidex electrofusion fittings require a
39.5 (40) Volt power source provided by
a control box from a 240 Volt 50Hz,
single phase supply. Where a generator
is used, this requires a minimum power
of 3 kVA. If multiple control boxes are
used on a project, then a 5 kVA
generator may be required.

Vinidex electrofusion fittings use a single
connection pin of 4.7 mm diameter.

Electrofusion control boxes must not be
used in explosive atmospheres. In deep
trenches, tunnels, or mine workings, the
power source may require approval by
the local electricity utility.

All electrofusion joints must be carried
out under cover to prevent
contamination by dust, moisture and
dirt, and be clamped to prevent
movement in the joint until the cooling
period has been completed.

1. Cut the pipes square, and mark the
pipes at a length equal to the socket
depth.

2. Scrape the marked section of the
pipe spigot to remove all oxidised PE
layers to a depth of approximately
0.3mm. Use a hand scraper, or a
rotating peel scraper to remove the
PE layers. Do not use sand paper.
Leave the electrofusion fittings in the
sealed plastic bag until needed for
assembly. Do not scrape the inside of
the fitting, clean with an approved
cleaner to remove all dust, dirt, and
moisture.

3. Insert the pipe into the coupling up to
the witness marks. Ensure pipes are
rounded, and when using coiled PE
pipes, re rounding clamps may be
needed to remove ovality. Clamp the
joint assembly.

4. Connect the electrical circuit, and
follow the instructions for the
particular power control box. Do not
change the standard fusion
conditions for the particular size and
type of fitting.

5. Leave the joint in the clamp assembly
until the full cooling time has been
completed.

Figure 6.3 Electrofusion

Heating element

PE Pipe

Power connection terminals

Coupling PE Pipe
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Socket Fusion
Socket fusion of Vinidex PE systems is
available in the diameter range 20mm to
110mm.

Socket fusion consists of  jointing
couplings, and fittings with a close
tolerance moulded socket section into
which the pipe or fitting spigot is
inserted.

The fusion process is achieved by
heating the spigot, and socket jointing
surfaces above the crystalline melt point
temperature of PE by insertion into a
heated element tool. The heated joint
sections are then assembled, and held
until cooling to ambient temperature
takes place. See Figure 6.4.

The heater elements are PTFE coated,
and at all times must be kept clean and
free from contamination. The heater
tools need to be set and calibrated to
maintain a surface temperature range of
260°C +/- 5°C. All jointing must be
performed under cover to prevent
contamination of the joints by dust, dirt,
or moisture.

1. Cut the pipes square, clean the spigot
section with a clean cloth and a non
depositing alcohol to the full depth of
the socket. Mark the length of the
socket. Clean the inside of the socket
section.

2. Scrape the outside of the pipe spigot
to remove the oxidised layer from the
pipe. Do not scrape the inside of the
sockets.

3. Confirm the temperature of the
heating elements, and ensure that the
heating surfaces are clean.

4. Push the spigot, and socket sections
on to the heating elements to the full
length of engagement, and allow to
heat for the appropriate period.
See Table 6.1.

5. Pull the spigot and socket sections
from the heating elements, and push
together evenly to the full length of
engagement without distortion of the
joints. Clamp the joints and hold until
fully cooled. The weld flow bead
should then appear evenly around the
full circumference of the socket end.

The completed joints must be allowed to
cool fully to ambient temperature before
performing pressure tests.

Table 6.1 Socket Fusion Times

Pipe Diameter DN Tool Heating Time Assembly Time Cooling Time
mm  seconds seconds minutes

16 5 4 2
20 5 4 2
25 8 4 2
32 10 6 4
40 15 6 4
50 20 6 4
63 25 8 6
75 30 8 6
90 40 8 6

110 50 10 8

Notes:

1. Heating times are for PN12.5 wall sections.

2. Cooling times are the times for the assembly to be held within the clamps.

3. Socket fusion not recommended for pipes SDR17 and below.

Figure 6.4
Schematic Sketch of the
Fusion Welding Process
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Mechanical Joint Fitting Plasson Assembly Instructions
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Flanged Ends
Vinidex PE pipes are provided with
flange connections by using PE stub
ends jointed to the ends of the pipes by
either electrofusion or butt welding.

These are used in conjunction with metal
backing plates, and rubber sealing
gaskets in order to provide a
demountable joint. Sealing gaskets are
made from natural rubber or
polychloroprene depending on the fluid
being carried.

Where hot fluids or chemical reagents
are carried, the suitability of the sealing
gasket material must be determined, and
the advice of Vinidex engineers obtained.
The sealing gaskets must be clean and
free from creases when fitted to the
flange assembly.

Flanges are available across the full size
range of Vinidex PE pipes (up to
1000mm diameter), and to the same
pressure PN rating as the pipes.

Metal backing plates are available in hot
dip galvanised form, and thickness to AS
2129, and AS 4087 as required. The
thickness of the metal backing plate
must be assessed for the operating
pressures in each particular pipeline
using the requirements of AS 2129 and
AS 4087.

The fixing bolts must be tightened evenly
around the flange. Bolts must not be
over tightened, and a torque wrench
should be used to prevent buckling of
the metal backing plate.

Hugger Bolted Couplings
Bolted couplings are fitted directly to the
ends of the PE pipes, and the serrated
inside section of the coupling grips the
outside diameter of the PE pipe,
providing longitudinal restraint.

The central rubber sealing ring provides
a pressure seal.

The ends of the PE pipes must be cut
square, and be free from all dirt and
grease when pushed together, without a
gap between the pipe ends.

The seal ring must be clean, and fitted
evenly over the ends of the pipe. The
coupling housing must be fitted evenly
over the rubber ring, and the bolts
tightened fully.

Threads
The cutting of threads is not
recommended.

Where threaded fittings are used then :

1. Only PTFE tape should be used as a
sealant. Hemp, paste, and petroleum
compounds must not be used.

2. The joint should be made firm by
hand, or by strap wrench to prevent
over straining of the joint. Serrated
jaw wrenches must not be used.

3. Where possible, the pipeline system
should be designed so as to ensure
that PE/metal thread joints are such
that the male thread is PE, and the
female thread form is metal.

Figure 6.6
Hugger Bolted Couplings

Figure 6.5
Stub Flanges &
Backing Plates

Size 90mm-315mm

Z

Gasket

Steel pipe

Back-up plate

Polyethelene
pipe Stub flange

Steel to polyethylene

MS flange

 Polyethylene to polyethylene
Back-up plates

Polyethylene
pipeGasket

Stub flange

Polyethylene
pipe Stub flange

Irr
igati

on
 W

are
hou

se 
Grou

p Pt
y L

td

www.poly
pipe.c

om
.au

Ph
 1300 661 417


