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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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fluids, Subcommittee SC 4, Plastics pipes and fittings for the supply of.gaseous fuels.
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Plastics pipes and fittings — Equipment for fusion jointing
polyethylene systems —

Part 1:
Butt fusion

1

Thig

for putt fusion jointing of polyethylene (PE) piping systems using electrically powered heater plateg.
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Scope

part of ISO 12176 specifies the general characteristics of, and performance requirements for

applicable to mechanical and pressure-activated equipment for butt fusion jainting PE pipes
er intended to be used for the supply of gaseous fuels, conforming to-ISO 4437 and ISO
nded for the conveyance of water for human consumption (including raw~water prior to treatm
conveyance of water for general purposes, conforming to 1ISO 4427-2 and ISO 4427-3.

normal ambient temperature range in which the butt fusion machine is intended to operate is —10 °

fusion machines with an automatic controller are subjectto additional requirements as given i

E The requirements for machines may be different forlarger diameters pipes than given in this part

Normative references

following referenced documents are (indispensable for the application of this document
rences, only the edition cited applies;For undated references, the latest edition of the reference
uding any amendments) applies.

4287, Geometrical Product_Specifications (GPS) — Surface texture: Profile method — Terms
surface texture parameters

4427-2, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply — P4
4427-3, Plastics.piping systems — Polyethylene (PE) pipes and fittings for water supply — Pa
4437, Buriedpolyethylene (PE) pipes for the supply of gaseous fuels — Metric series — Sped

8085-2:~Polyethylene fittings for use with polyethylene pipes for the supply of gaseous fue
s = \Specifications — Part 2: Spigot fittings for butt fusion, for socket fusion using heated t
with electrofusion fittings

equipment

and fittings
8085-2, or
ent) and for

C to +40 °C.

outside this temperature range will need to be agreed between‘the user and the supplier of the achine.

n Annex A.

fISO 12176.

For dated
d document

definitions

rt 2: Pipes
rt 3: Fittings
ifications

's — Metric
bols and for

ISO 11414, Plastics pipes and fittings — Preparation of polyethylene (PE) pipe/pipe or pipe/fitting test piece
assemblies by butt fusion

3
For

31
bas

Terms and definitions

the purposes of this document, the following terms and definitions apply.

e framework

self-supporting entity composed of two or more guides and pipe clamps

NOTE

This provides the mechanism for heating and fusing the pipes and/or fittings.

© 1SO 2012 — All rights reserved
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3.2
frictional resistance of the butt fusion machine
force necessary to overcome friction in the whole mechanism

NOTE See 6.1.

3.3

peak drag

friction at the point at which movement is initiated
34

dynamic dry

friction occlirring during movement

3.5

nominal oytside diameter

dn

numerical designation of size which is common to all components in a thermoplastics piping system other {han

flanges and components designated by thread size
NOTE 1 It is a convenient round number for reference purposes.
NOTE 2  Adapted from ISO 161-1.

3.6
nominal wall thickness
en

numerical designation of the wall thickness of a component, whichiis a convenient round number approxima

equal to thg manufacturing dimension in millimetres

3.7
drag compensation

ability of theé butt fusion machine to overcome mechanical and frictional forces, as well as forces cause

operating op site, in order to achieve and maintain the fusion parameters specified for the pipe

4 Desigh configurations

To conform| to the requirements of this part of ISO 12176, butt fusion machines may have different de

configuratigns, as follows:
— a mechanical linkage system for force generation;

— a hydrgulic hand-pump system for force generation;

— a semitautomatic-externally powered system for force generation (manual preset of pressure);

— a semitautomatic system incorporating a device for monitoring and recording the fusion parameters;

tely

5ign

— an automatic system that controls and records the fusion parameters.

Machines are generally designed for well-defined ranges of diameters, SDR ratios and fusion cycles.

Each component of the machine shall conform to relevant national safety regulations.

Machines which record fusion data shall be capable of transferring the data for further use.

5 Chassis and clamps

5.1 General

The butt fusion machine shall be as maintenance-free as possible.

2 © 1S0 2012 — All rights reserved
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The base framework of the butt fusion machine shall provide rigidity and stability without unnecessary weight.

The butt fusion machine shall be sufficiently robust to withstand normal field use.

The chassis shall provide facilities for the alignment of and relative movement between pipes and/or fittings.

The butt fusion machine shall incorporate a facility for supporting the heating plate and planing tool when in
use. This support shall not affect transmission of interface forces across the heating plate and shall not prevent
proper alignment of the heating plate during the heating operation.

The butt fusion machine shall be capable of making satisfactory joints at ambient temperature and under

nor

alworksite conditions with nines and fittinas at extremes of dimensional tolerances.
Lol el J

With butt fusion machines designed for use in narrow trenches, the design and constructien-of

sha

The| base framework shall be fitted with a minimum of two clamps, one fixed and onesmoveable

the

PE pipes during the fusion cycle. These clamps shall be designed to enable the pipes to be p!

rempved quickly.

The| clamps shall grip the circumference of the pipes and fittings and shall be designed and dim

avo

d damage to the pipe or fitting surfaces.

To gvoid human damage, the clamp jaws should preferably be desighed so that they cannot close
a cgrtain minimum distance apart.

No adjustment of the centreline of either pipe shall be required after changing the relevant parts to ac
diffgrent pipe sizes. The clamps, inserts and liners shall not damage the pipe or fitting.

Clamps and/or liners for each pipe size should preferably be interchangeable between similar mac

by t

ne same manufacturer.

Thel maximum number of removable clampingctayers shall be three for machines for pipe diamete
inclilding dn = 400 mm, and four for machines for pipe diameters above dn = 400 mm.

Opgrating instructions shall be available;

5.2

5.2.

Guide elements

I General

The|sliding surfaces.of the guide elements shall be protected from corrosion, e.g. by hard chromiy

The| design of thg.butt fusion machine shall allow the heating plate to be removed and the pipe
cloged after heating, without damaging the heated surfaces, within a maximum time as given in T3

the clamps

| enable the butt fusion machine to be removed from the trench after fusion without damaging the PE pipe.

to position
Dbsitioned or

bnsioned to

to less than

commodate

hines made

s up to and

m plate.

ends to be
ble 1.
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The clamp a

52.2 Rigi

The butt fu
trimming th
the gap bet

Table 1 — Maximum time for removing the heating plate

Nominal wall thickness Maximum time
en !max
mm s
en<4,5 5
45<en<7 5<tmax<6
7<en<12 6 <fmax<8
12<en<19 8 <tmax <10
19<en <26 10 <tmax <12
26 < en <37 12 <tmax < 16
37 <en<50 16 < fmax < 20
50<en<70 20 <tmax <25

ity under pressure

ignment system shall provide the frictional resistance necessary to resist the jointing.forces at extreme
temperatures.

Table 2 — Maximum gap

Nominal outside diameter . .
d Maximum gap between pipe ends
n
mm
mm
dn <250 0,3
250 < dn <400 0,5
400 < dn <630 1
630 < dn 0,2 % of dn

5.2.3 Rigidity under bending

sion machine shall provide rigidity and stability. This shall be évaluated by determining it after
b gap between the pipe ends, when they are in contact. Whenmeasured in accordance with 10J3.4,
ween Sp1 and Sp2 (see Figure 5) shall conform to Table 2;

The clamp pupport and bearing system shall be sufficiently rigid to maintain axial alignment to within 0,2|mm
over its entife length of.travel when tested in accordance with 10.1.2.1.

Angular migalignment'of supported pipes shall not exceed 0,5 mm when determined in accordance with 10.1

When the p

and clamp

2.2.

pe supports are removed (see Figure 1), the additional bending of the butt fusion machine chassis
shall not result in a deflection gmnfnr than the values gi\/nn inTahle 3

© 1SO 2012 — All rights reserved
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Table 3 — Maximum additional deflection (to be tested with SDR 17,6 or SDR 17 pipes)

Nominal outside diameter Maximum deflection
dn ﬁnax
mm mm
<225 0,5
250 1
315 2
400 3
500 4
630 5
800 7
1000 9
1200 11
1600 15

© 1SO 2012 — All rights reserved
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a) Support rollers present,|a— 5| < 0,5mm

2\ \\ /

b) Supportyollers removed, |a—5| < fiax +0,5mm

Key
1 clamp
2 pipe

3 support foller
NOTE ax is the-maximum deflection given in Table 3.

@  Gap at upper measurement position.
b

Gap at |owermeasurement puaitiuu.

Figure 1 — Gap between pipes when bent

5.2.4 Re-rounding action

The clamp alignment system shall have a re-rounding action on the pipe such that any out-of-roundness at the
pipe end does not exceed 5 % of the pipe wall thickness and any mismatch of the pipe ends does not exceed
10 % of the wall thickness, when the test for out-of-roundness is carried out in accordance with 10.1.1.

6 © 1S0 2012 — All rights reserved
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6 Interface force transmission

6.1 General

All types of operating system are acceptable (e.g. manual, hydraulic, pneumatic, electric), provided they meet
the requirements of this part of ISO 12176.

Pipe-to-pipe interface forces generated during the jointing cycle shall either be measured directly or,
alternatively, means shall be provided to determine the interface force indirectly from the measurement of
appropriate machine-operating parameters which take into account the force transfer efficiency and frictional

resistance of the-machine-

In tHe case of machines with fluid power rams, the force may be indicated in terms of the applied eylinder pressure.

For[such machines, a specific calibration table shall be provided that gives the relationship betwegen the real
intefface force and the pressure indicated by the pressure gauge. The pressure gauggshall be callbrated. The
accyracy of the pressure gauge shall be 1 % of full scale.

6.2| Manual systems

Mecghanically operated equipment shall have the following features:

— |the moving clamp shall be capable of continuous and steady displacement;
— |a system for verifying the forces applied during the fusion:cycle;

— |alocking system to maintain the fusion force (fusion machines for pipes of d,, < 63 mm are nof required to
have such a locking system).

6.3| Hydraulic and pneumatic systems

The|butt fusion machine shall be capable of maintaining the required interface pressure throughoufeach stage
of the jointing cycle. Where the fluid presSure is generated by a manually operated pump, the pump shall be
cappble of single-person operation to fneet all force and time requirements of the jointing cycle for the range of
pipg sizes for which the butt fusion machine is designed.

The| pressure indication display.shall be clear and easily readable from a normal working distance
Thelhydraulic system shall be protected against overpressure.

National standards shall apply for the construction of pressure vessels.

6.4| Electric systems

The| butt fusion machine shall be capable of maintaining the required interface force throughout egch stage of
the jointing cycle.

The force indication display shall be clear and easily readable from a normal working distance.

National standards shall apply for the construction and safety of electric systems.

6.5 Performance

For peak drag compensation, the butt fusion machine shall have a minimum reserve of 30 % of the fusion force
specified for the maximum pipe diameter and wall thickness and the fusion cycle for which the machine has
been designed.

The maximum permitted variation in the frictional resistance of the butt fusion machine, with the moving clamp
in any position, shall be less than 10 %.

© 1S0O 2012 — All rights reserved 7
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7 Planing tool

71

General

The planing tool shall be a double-sided surface planer, powered by hand or by electrical, hydraulic or pneumatic
power, and shall establish clean, flat, parallel mating surfaces of the pipe and fitting ends,_perpendicular to the
centreline of the pipe, in preparation for heating.

The design of the planing tool shall ensure that cut material is deflected away from the cut face, the planing
tool and the bore of the pipe or fitting. The swarf produced shall be visible to the operator, so that completion

of planing

an hg racaoanizaed
g -

Planing too

were desiged. They shall be suitable for planing the complete range of pipe sizes and materials fér which

butt fusion
The cutting

Provision sh

7.2 Performance

The planing
gap betwee

8 Heating plate

8.1

The heatin
preparation

Geng¢ral

s shall be interchangeable between any butt fusion machines of the size and type for which

machine is designed.
blades shall be removable.

all be made to prevent the planing of the pipe/fitting end beyond the limit needed for a good fusion j

tool shall operate on both sides and produce a smooth cut on each fusion face so that the maxin
n fusion faces, when measured in accordance with 10.2, shalPnot exceed that permitted in Tab

j plate shall establish a satisfactory melt_or molten condition of the pipe and/or fitting end
for fusion. The heating plate shall be equipped with a temperature control system.

Heating pla

were designed.

If the heatin
then hydrau

For manual
supply is ag
a satisfactdg
indicating a

The heating
ends are he

es shall be interchangeable betwéen any butt fusion machines of the size and type for which

plate cannot be easily remeved during operation by one person for reasons of its weight or other fac
ic, pneumatic or other mechanical assistance shall be provided as part of the butt fusion machine.

butt fusion machines; the total heat capacity of the tool shall be such that, if the electrical pg
cidentally discennected from the heating plate at the operating temperature, it can still comg
ry joint. If thexheéating plate is not capable of meeting this requirement, then a foolproof a
ccidental disconnection shall be provided on the butt fusion machine.

system.shall be designed to ensure that, under normal ambient conditions, the pipe and/or fi
ated.up correctly to the operating temperature and stable fusion conditions are maintained.

hey
the

Dint.

hum
e2.

hey

ors,

wer
lete
arm

ting

8.2 Dimensions

The heating plate shall be of adequate size to ensure good heat transfer to the two fusion ends.

The width x of the inside and outside parts of the heating plate (see Figure 2) shall be at least 10 mm for pipe
diameters up to and including dn = 250 mm and at least 15 mm for pipe diameters above dy, = 250 mm.

The heating plate shall be flat on both sides to + 0,1 mm/100 mm.

The thickness shall not vary by more than 0,2 mm up to dn = 250 mm or by more than 0,5 mm above this size,
and the plate shall have no holes or screws within the area of pipe contact.

© 1SO 2012 — All rights reserved
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x >10 mm for dn < 250 mm-and x > 15 mm for d, > 250 mm

Figure 2 —{Heating-plate dimensions

8.3| Materials and surface finish

Hegting plates shall be made of\materials having good thermal conductivity and capable of resigting normal
site[handling.

The| surfaces which contact the pipe or fittings shall be such that molten material does not stick tp them, and
they will allow damage;free cleaning and resist normal site handling. This can be attained, for ¢xample, by
coafing the surface\with coloured PTFE (polytetrafluoroethylene) or by other surface treatments. The colour of
the PTFE coating‘shall be such that, after the tool has been used for jointing operations, the presgnce of any
surplus PE oq the plate will be readily visible, regardless of any degradation of the PE or of the PT|FE coating.

No felease spray of any type, such as PTFE, shall be used at any time during the jointing cycle. Such a spray
coafingscan be transferred to the fusion interface during the jointing procedure.

Alternatively, the heating plate may be made of hard-chromed or stainless steel.

8.4 Heating system
The heating plate shall be electrically heated.

For heating systems with electrical-resistance heater elements, the heating plate shall be fitted with a
temperature-indicating device which clearly and visibly indicates when the operating temperature has been
reached. This temperature indicator shall be independent of any other temperature control or monitoring
system. It shall be protected from mechanical, electrical or thermal damage and shall be replaceable.

© 1S0O 2012 — Al rights reserved 9
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Heating plates shall be capable of continuous operation in the vertical position at their operating temperature
for a minimum period of 4 h. After this period, the temperature of the grip shall not exceed 50 °C, measured at
ambient temperature and no sun exposure.

An indicator shall be fitted to show clearly that the plate is under electric power and that it is heating up. This
device shall indicate an operating temperature within + 5 °C of the plate temperature, measured at a predefined

reference point.

Provision shall be made to avoid accidental changing of the pre-set temperature.

8.5 Perf

rmance

8.5.1 The
shall be les
non-stick sy

If the heatir
faces shall

8.5.2 The

ambient tenjperature and reheating to the fusion temperature, the coating materialshall meet all requirements ¢

The tempe
+7°C of th
temperatur

The tempe
and cooling

8.5.3 Thdg
the maximu
is at workin
shall be me

NOTE I
chosen betw
9 Powe

The buttfus

Machines designed foK use with portable generators shall make allowance for the harmonic distor

inductance

The input-v

I

surface roughness Ra, as defined in ISO 4287, of a hard-chromed or stainless-steel heating g
5 than 0,63 um when measured in accordance with 10.3.1, and this type of plate shall beAree ¢
rface coatings.

g-plate surfaces have a coating made of PTFE or some other non-stick matexjal, then the cor
have a maximum roughness Ra of 2,5 ym when measured in accordance with“10.3.1.

coating shall be capable of withstanding for at least 1 h a temperature-of 270 °C. After coolin

ature control system shall be such that the contact surface\temperature is controlled to w,
b required temperature over the range 170 °C to 260 °C undeér ambient operating conditions in
range — 10 °C to + 40 °C.

ture control system shall also conform to these critefia before and after 50 test cycles of heg
between ambient temperature and the operating temperature in accordance with 10.3.2.

thermal capacity and heat transfer efficiency shall be such that the interface temperature of a pig
m diameter and thickness can be raised fromi= 5 °C to + 180 °C in less than 20 s when the heating
) temperature and the specified bead formation pressure is applied. This pipe interface tempera
bsured at a temperature of — 5 °C +2 *C. Testing shall be carried out in accordance with 10.3.3.

h case the interface temperature.cannot be measured at — 5 °C + 2 °C, the interface temperature shoul
een — 5 °C and 23 °C + 2 °C and)should be specified by the producer.

" supply

on machine shall be capable of operating satisfactorily from a domestic mains supply or from a gener

and reactance levels of the generator, which might affect its maximum available power output,

bltage range shall be at least + 15 % of the nominal value.

late
f all

tact

g to
nit.

thin
the

ting

e of
late
ture

d be

htor.

ion,

The butt fusion machine manufacturer shall be consulted for generator frequency limits during operation.

10 Test methods

10.1 Chassis and clamps

10.1.1 Effe

ctiveness of re-rounding (see Figure 3)

Cut two pieces of SDR 11 pipe of the maximum diameter for the machine being tested and of a length that is
at least twice the diameter. Compress each piece in a vice or press to a diameter of 20 % less than its nominal
outside diameter. If the piece is too long to compress the entire length, position the pipe such that there is no
more than 25 mm of pipe extending out of the vice jaw or platen at the end to be checked. Hold for 15 min.

10 © 1S0 2012 — All rights reserved
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Insert the pipe in the butt fusion machine at the jointing position so that the larger dimension is perpendicular to
the jaw pivot and/or clamping position. Install and tighten the clamps with the pipe ends held in the pipe clamps
at typical pipe jointing positions, in accordance with the manufacturer’s instructions.

Using vernier callipers or another suitable instrument, measure the maximum and minimum diameters half-way
between the end of the pipe and the face of the clamp.

Calculate the out-of-roundness as the difference between the maximum and minimum diameters.

A/

a8  Maximum pipe diameter.

Figure 3 — Positioning of clamps

10.1.2 Clamp alignment

10.1.2.1 Confirm the axial alignment of the pipe clamps by the use of two rigid metal cylinders. Thgse shall be
maghined to the same exiernal diameter as the nominal diameter of the pipe for which the butt fusion machine
has|been designed and’shall have an ovality of less than 0,1 % of d. The end faces of each cylinder|shall be flat
and|perpendicularito.its axis. With the cylinders held in the clamps at typical pipe-jointing positions, gny resultant
step at the cylinder interface, due to misalignment, shall not exceed that specified in 5.2.3.

10.1.2.2 Determine the stability and alignment of the pipe-clamping arrangement with the butt fusijon machine
supperted such that the lowest point of a maximum-diameter pipe, measured at the clamp, is at lepst 200 mm
abole-greundlevel{seeFigure-4 ) With-re-pipe-fitied—closeup-the-clamps—face-to-fase—and-adjust to a close
fit. Then clamp two maximum-diameter pipes of length 6 m into the butt fusion machine. Measure the distance
between the clamp leading faces at the top and bottom and on both sides of the pipe, with the pipe faces
closed together and then with the clamps fully retracted. At each clamp position, misalignment or bending of the
framework will be evident as differences between each of the distances measured from one clamp face to the
other. Conduct the test with both the pipes supported horizontally by support rollers at 1 m and 4 m from the butt
fusion machine, and repeat it with the supports removed. In both cases, the criterion for acceptability shall be as

specified in 5.2.3.

10.2 Planing tool and check of gap after planing

Plane two maximum-diameter pipes for each range of the butt fusion machine. The applied force on the pipe
ends shall be zero at the end of the planing operation.

© 1S0O 2012 — Al rights reserved 1
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After removing the planing tool, close the two pipe faces together with a force sufficient to overcome the
frictional resistance. With the two pipe faces in contact, the maximum gap between the pipe ends shall not
exceed the applicable value specified in Table 2.

10.3 Heating plate

10.3.1 Roughness check

Measure the roughness on each side of the heating plate as follows:

CI H £ Ll H PN H 4 £ biak bats £ H I =Y b = H PN S th
— amp a PTPC UT e TTTAATTTTOTT T UTaT T TeTC T TOT - WinoTT OTe Ut TOSTOUTT At T TTAaS T TIT UCOTYITOUTTTT e

butt fugion machine and place the heating plate in position between the pipe ends. Draw the,outgide
circumference of the pipe on the heating plate.

— Repea with all the other pipe diameters for which the butt fusion machine has been designed.
— Draw tyvo diagonal lines at 45° to the horizontal axis.

— Measufe the surface roughness at the points of intersection of each of the pipe circumferences with
the diagonals.

The surfacg roughness Ra shall be within the limit given in 8.5.1.

1

/\
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a) Initial adjustment
1 1
y
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S 7
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b) Pipes closed up (y = measurement)
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c) Clamps separated (y = measurement)
Key
1  Fplamp
2 pipe

a Atleast 200 mm at lowest point.

Figure 4 — Clamp alignment check

10.3.2 Temperature control system check

Theltemperature control system check shall be eonducted with the heating plate in the vertical pogition in still
airgt23 °C+2°C.

The| temperature measurements shall He-made with an accurate, calibrated thermocouple suitgble for the
measurement of surface temperatures,.or any other appropriate device.

Firsf check that the heating plate.conforms to the requirements given in 8.5.2.

Thep heat and cool the heating plate from ambient to operating temperature for 50 complete cyclg

2

Subsequently check thetemperature on each side of the heating plate at the same points as for|the surface
roughness check.

Theltemperatures shall be within the limits given in 8.5.2.

10.3.3 Heat transfer efficiency

Carpyout the test for heat transfer to the pipe surface during normal welding operations. Condition he pipe and
the machine at -5 °C + 2 °C for at least 4 h. A thermocouple will need to be mounted in the end surface of the
pipe. This shall be done after the pipe end has been trimmed. Small self-adhesive-patch thermocouples are
satisfactory for this purpose. Alternatively, a small bead thermocouple or equivalent can be fixed in the surface
using a soldering iron to melt a region of the pipe surface. Thicker wire thermocouples or soldered assemblies
are not satisfactory since heat conduction along wires has to be minimized. The use of a recording instrument
facilitates measurement of the temperature rise time. The acceptance limit is specified in 8.5.3.

10.3.4 Guide elements and work-holding fixtures

Carry out the test with pipes clamped in the machine and planed. Align and plane the pipes carefully so that no
gap remains between the pipe ends. Then open the machine and place two clamps on the pipe ends at 90° off-
centre relative to the guide elements. Bring the pipe ends together again under a jointing pressure of 0,15 N/mm2.
The gap at measurement points Sp1 and Sp2 (see Figure 5) shall not exceed the value given in Table 2.
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For checking the gap as shown in Figure 5, a wedge gauge should preferably be used.

Sp1

b —d——————— |

Ke
1, 2y clamps (off-centred-90° relative to the guide elements, e.g. pipe disposed horizontally with guide elements
arranged belaw)
Sp1 upper measurement point
Sp2 lower méasurement point
b width\ef-clamp
b=)dn — ¢) ©/100 (minimum 10 mm)
where
dn is the nominal outside diameter of the pipe;
e is the wall thickness of the pipe.

Figure 5 — Check of guide elements and work-holding fixtures — Measurement of gap size
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11 Auxiliary equipment
For each size of butt fusion machine, the manufacturer shall make available the following items:

— Heating-plate guard and support. This shall provide thermal insulation and protection, keep the surface
clean and avoid the risk of burns to people or equipment. The guard shall ensure secure retention of the
insulating material and stable stowage, and carry a clearly visible “HOT” warning.

— Planing-tool stands or other suitable devices, used to support the trimmers when they are out of the butt
fusion machine.

grinstractionsand-retevanttegat-safetyreqtirements-and-me intenance-schee es—shatpe supplied
butt fusion machine.

¢ach

12 [Maintenance

In ofder to maintain the performance of the machine in accordance with this part of ISQ, 12176, it is reqommended
that|the complete machine be inspected, serviced and adjusted at least once per yéar. This shouldl be carried
out [by the machine manufacturer or the manufacturer’s authorized representative. After mainfenance, all
conjponents of the machine (chassis, heating plate, planning tool, etc.) shotld be marked with a seivice badge.

Natjonal regulations, manufacturer’s instructions and/or customer requirements shall be taken intq account.

13 |[Marking on the butt fusion machine

Thelbutt fusion machine and accompanying components shall be indelibly marked on all appropriafe parts with
the following information:

a) |the manufacturer’s identification mark;

b) |the model of machine as defined by the mianufacturer;

c) |the power supply used (input voltage.ahd power consumption);
d) [the serial number;

e) |the maximum diameter for\which the machine is designed.

14 |Other information to be provided by the manufacturer

The] following datashall be provided with the machine, e.g. on a technical-data sheet or in the operating
instfuctions:

a) |the efféctive ram area of the machine (if applicable);

b) |the,pipe diameter range for which the machine is designed;

c) the SDRs for each pipe diameter;
d) the fusion-jointing procedure used;
e) the type of machine.

The type classification scheme for butt fusion machines given in Annex B may be used.
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Annex A

(normative)

Additional performance requirements for butt fusion machines

with automatic controllers

A.1 Autofnated butt fusion machine systems shall have consistent, reliable and repeatable performande in

accordance

A.2 The{
constructior

with 1ISO 11414.

ystem shall control, monitor and record the critical parameters/sequence of events followed ir| the

of each joint.

The range ¢f parameters covered should preferably include fusion cycle times and pressures, drag presgure
r dynamic drag), heating-plate temperature, dwell time between heating-ptate removal and bringing

(peak and/g

the pipe engls together and pipe slippage.

The system

A.3 The s

pipe diameter and wall thickness or SDR and joint sequence numbers;

A.4 Provi
cut-off of pd
Power cut-o

should preferably abort the process when an event is outside predefingd limits and indicate the capse.

ystem shall provide for entry and retrieval of identification data“such as date, time, job, emplojee,

sion shall be made for independent monitoring of the(temperature control system and the autonpatic

wer to the heating elements in the event of imbalance between the control and monitoring circits.

ff facilities shall also be provided in the case of théfailure of a single element in a multi-element system.

16
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