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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.
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cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
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5 document was prepared by Technical Committee [SO/TC 138, Plastics pipes, fittings an
ransport of fluids, Subcommittee SC 4, Plastics pipes and fittings for the supply of gaseous |

5 fourth edition cancels and replages the third edition (ISO 12176-1:2012), which

technically revised so that it applies.talarger pipe diameters.

Thd
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modifications are the following:

increase of the wall thiekness and diameter;

various clarifications such as the guide elements and work-holding fixtures;
editorial changeS’have been introduced.
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ISO 12176-1:2017(E)

Plastics pipes and fittings — Equipment for fusion jointing
polyethylene systems —

Part 1:

Butt fusion

1 (Scope

This document specifies the general characteristics of, and performance requirements for, [equipment
for putt fusion jointing of polyethylene (PE) piping systems using electrically powered heatdr plates.

It igapplicable to mechanical and pressure-activated equipment for butt fusioh jointing of PE pipes and
fittings either intended to be used for the supply of gaseous fuels, cofforming to ISO 4437-2[1] and

ISO
prid
and|

But
Anr

NOT
nonf

4437-3[2], or intended for the conveyance of water for human corsumption (including
r to treatment) and for the conveyance of water for general purposes, conforming to IS(
ISO 4427-3[4].

L fusion machines with an automatic controller are subject to additional requirements
ex A.

E This document is also applicable to butt fusiéfyr machines for larger nominal pipe dig
inal wall thicknesses than given in this document.

raw water
4427-2[3]

Qs given in

meters and

bir content
pplies. For
[s) applies.

definitions

fitting test

dresses:

2 |Normative references

The following documents are referred-to in the text in such a way that some or all of th
congtitutes requirements of this docirment. For dated references, only the edition cited 3
undated references, the latest edition of the referenced document (including any amendmen
[S0|4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms,
and|surface texture parameters

[SO| 11414, Plastics pipes and fittings — Preparation of polyethylene (PE) pipe/pipe or pipe
piede assemblies by.-bubt fusion

3 |Terms@nd definitions

For|theqpurposes of this document, the following terms and definitions apply.
[SO'erreHECmatrtadterminetostest-databasestorwsetnstandardizatenat the feHewinsad
— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

base framework

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

Note 1 to entry: It provides the mechanism for heating and fusing the pipes and/or fittings.

© IS0 2017 - All rights reserved
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3.2

frictional resistance of the butt fusion machine

force neces

sary to overcome friction in the whole mechanism without pipe

Note 1 to entry: See 6.1.

3.3

nominal outside diameter

dn

numerical designation of size which is common to all components in a thermoplastics piping system
other than flanges and components designated by thread size

Note 1 to er]try: It is a convenient round number for reference purposes.

3.4
nominal W
€n

numerical

¥

Note 1 to o
millimetres

3.5
drag com
ability of t
by operati

3.6
standard
SDR

ratio of the

[SOURCE: I

4 Desig

4.1 Gen

The norma
-10 °C to +4
supplier of]

4.2 Coni

To conforn
configurat

Hesignation of the wall thickness of a component

ntry: It is a convenient round number approximately equal to the mahufacturing dimensio

!

limension ratio

SO 4427-1:2007, 3.1.1.15]

n configurations

bral

40 °C. Use outside‘this temperature range shall be agreed upon between the user and
the machine,

igurations

o1s, as follows:

all thickness

ensation
e butt fusion machine to overcome mechanical and frictional forces, as well as forces cay
g on site, in order to achieve and maintain the fusion parameters specified for the pipe

nominal outside diameter, dy, of a pipe to.its hominal wall thickness, ey

| ambient temperature range in which the butt fusion machine is intended to operat

h to.the requirements of this document, butt fusion machines may have different de$

in

sed

e is
the

— e

gn

amech

a semi-

anical linkage system for force generation;

a hydraulic hand-pump system for force generation;

automatic externally powered system for force generation (manual pre-set of pressure);

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.

© ISO 2017 - All rights rese
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Each component of the machine shall conform to relevant national safety regulations.

NOTE For example, the safety aspects for Europe are regulated in Reference [5].

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

5 Chassis and clamps

5.1 General

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

Theg base framework of the butt fusion machine shall provide rigidity and stabilify without
unrjecessary weight.

The butt fusion machine shall be sufficiently robust to withstand normal field dse:

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
wheén in use. This support shall not affect transmission of interfaceforces across the heating plate and
shall not prevent proper alignment of the heating plate duringthe heating operation.

The butt fusion machine shall be capable of making satisfactory joints at ambient tempefature and
under normal worksite conditions with pipes and fittings-at extremes of dimensional toleramces.

With butt fusion machines designed for use in harrow trenches, the design and construction of
the|clamps shall enable the butt fusion machineto be removed from the trench after fusipn without
danpaging the PE pipe.

Theg base framework shall be fitted with a'minimum of two clamps, one fixed and one mjpveable, to
posjtion the PE pipes during the fusionccycle. These clamps shall be designed to enable the pipes to be
posjtioned or removed quickly.

The clamps shall grip the circumference of the pipes and fittings and shall be designed and dimensioned
to avoid damage to the pipe or fitting surfaces.

To gvoid human damage( the clamp jaws should preferably be designed so that they cannot dlose to less
than a certain minimumydistance apart.

No pdjustment of'the centreline of either pipe shall be required after changing the relevapt parts to
accpmmodate different pipe sizes. The clamps, inserts and liners shall not damage the pipe dr fitting.
Clarps and/or liners for each pipe size should preferably be interchangeable between similajr machines
madle by the same manufacturer.

The-masdmumatmber-of remevable-clamping Hrers-shal-be-threefor-machinesfor-pipe-eHameters up
to and including d,, = 400 mm, and four for machines for pipe diameters above d, = 400 mm.

Operating instructions shall be available.

5.2

Guide elements

5.2.1 General

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

©IS
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The design of the butt fusion machine shall allow the heating plate to be removed and the pipe ends
to be closed after heating, without damaging the heated surfaces, within a maximum time as given in

Table 1.
Table 1 — Maximum time for removing the heating plate
Nominal wall thickness Maximum time
en tmax
mm S
er<4-5 <5
45<ey<7 <
7<eps12 <
12<ep<19 <10
19<e, <26 <12
26 <ep <37 <16
37 <e, <50 <20
50 < en < 70 <25
70 <ep<90 <30
90 <e, <130 <35
The clamp| alignment system shall provide the frictional resistance necessary to resist the joing

forces at ey

treme temperatures.

5.2.2 RiIidity under pressure

The butt f
the gap be
the gap bet

fween the pipe ends, when they are.in contact. When measured in accordance with 10|
ween Spl and Sp2 (see Figure 5) shall conform to Table 2.

Table 2 — Maximum gap

Nominal outside diameter

Maximum gap between pipe ends

—

ng

sion machine shall provide rigidity an@stability, which shall be evaluated after trimnjing

3.4,

dn

mm mm

dn <315 0,25

315 <dp <630 0,50

630 < d, <800 0,65

800<d, <1000 0,80

+000~dr<1+269 8,95

1200<d,<1600 1,30
1600 <d, 0,2 % of dy

© ISO 2017 - All rights reserved
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The clamp support and bearing system shall be sufficiently rigid to maintain axial alignment to within
0,2 mm over its entire length of travel when tested in accordance with 10.1.2.1.

Angular misalignment of supported pipes shall not exceed 0,5 mm when determined in accordance

with 10.1.2.2.

For equipment suitable for PE pipes < 315 mm, when the pipe supports are removed (see Figure 1), the

addjfitional misalignment by bending of the butt fusion machine chassis and clamps shall nof

deflection greater than the values given in Table 3.

resultin a

Tahle 3 — Maximum additional angular misalignment (to be tested with SDR 17,6 or SDR 17 pipes)

Nominal outside diameter | Maximum additional angular
misalignment
d finax
mm mo
<225 0,5
250 1
315 2
2 1

a) Support rollers present,

I, —1,|<0,5mm

© IS0 2017 - All rights reserved
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2 1
\ ]
5
b) Support rollers removed, |I; —I,|< f;,, +0,5mm
Key
1 clamp
2 pipe
3 supp¢rt roller
Ih gap af upper measurement position
I gap af lower measurement position
fmax Mmaximum additional angular misalignment given in Table 3
Figure 1 — Gap (angular misalignment) between pipes
5.2.4 Retrounding action
The clamp plignment system shall have a re-rotinding action on the pipe such that any out-of-roundness
at the pipelend 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 accordgdnce
with 10.1.1.
6 Interface force transmission
6.1 General
All types of operating System are acceptable (e.g. manual, hydraulic, pneumatic, electric), provided they
meet the r¢quirements of this document.
Pipe-to-pigerinterface forces generated during the jointing cycle shall either be measured directly or,

i 1| FFEETEN Py Lalll idad faraioo o dood oo ca foss dadircactlas L0 o0 ¥ o
alternath\.x_y, TIrCarrS-Strarr o T pTrov IOt ttoO O CTtCT T C eI C T e CT raCCToT CCTIICIT CCTTy 1T O crrC e asuT CIT ent

of appropriate machine-operating parameters which take into account the force transfer efficiency and

frictional r

esistance of the machine.

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

For such machines, a specific calibration table shall be provided that gives the relationship between
the real interface force and the pressure indicated by the pressure gauge. The pressure gauge shall be

calibrated.

The accuracy of the pressure gauge shall be 1 % of full scale.

© ISO 2017 - All rights rese

rved


https://standardsiso.com/api/?name=619bff59fe46551b57540d4fabad706c

1SO 12176-1:2017(E)

6.2 Manual systems

Mechanically operated equipment shall have the following features:

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

— a locking system to maintain the fusion force (fusion machines for pipes of d, < 63 mm are not
required to have such a locking system).

6.3| Hydraulic and pneumatic systems

Theg butt fusion machine shall be capable of maintaining the required interface pressure throughout
each stage of the jointing cycle. Where the fluid pressure is generated by a manually’operfted pump,
the[pump shall be capable of single-person operation to meet all force and timg tequiremlents of the
jointing cycle for the range of pipe sizes for which the butt fusion machine is designed.

The pressure indication display shall be clear and easily readable from a normal working digtance.
Thd hydraulic system shall be protected against overpressure.

Natjonal standards shall apply for the construction of pressure yessels.

6.4 Electric systems

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

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

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

6.5/ Performance

For|drag compensation, the butt fusion machine shall have atleast 30 % additional fusion forde specified
for the maximum pipe diameter'and wall thickness and the fusion cycle process for which the machine
has|been designed.

Thg maximum permitted variation in the frictional resistance of the butt fusion maching, with the
moying clamp in an{position, shall be less than 10 %.

7 |Planingtool

7.1 .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 can be recognized.

Planing tools shall be interchangeable between any butt fusion machines of the size and type for which
they were designed. They shall be suitable for planing the complete range of pipe sizes and materials
for which the butt fusion machine is designed.

The cutting blades shall be removable.

© IS0 2017 - All rights reserved 7
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Provision shall be made to prevent the planing of the pipe/fitting end beyond the limit needed for a
good fusion joint.

7.2 Performance

The planing tool shall operate on both sides and produce a smooth cut on each fusion face so that the
maximum gap between fusion faces, when measured in accordance with 10.2, shall not exceed that
permitted in Table 2.

8 Heati

8.1 Gen

The heating plate shall establish a satisfactory melt or molten condition of the pipe andj/or fitting €

in prepara

Heating pl3
they were

If the heati
or other fa
the butt fu

For manual butt fusion machines, the total heat capacity of the teel shall be such that, if the electr

power sup
still compl
fool-proof

The heatir
and/or fitt

are maintajined.

8.2 Dimensions

The heatin

The width
in Table 4.

ng plate

eral

ion for fusion. The heating plate shall be equipped with a temperature control’system.
Hesigned.

ng plate cannot be easily removed during operation by one person for reasons of its we

Ctors, then hydraulic, pneumatic or other mechanical assistance’shall be provided as pat
sion machine.

bly is accidentally disconnected from the heating plate at the operating temperature, it
bte a satisfactory joint. If the heating plate is not.eapable of meeting this requirement, th
hlarm indicating accidental disconnection shall be provided on the butt fusion machine.

ng ends are heated up correctly to the©perating temperature and stable fusion condit

b plate shall be of adequatesize to ensure good heat transfer to the two fusion ends.

k of the inside and outside parts of the heating plate (see Figure 2) shall fulfil the requireme

Table 4 — Width of heater plate

nds

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

ght
t of

ical
can
bn a

g system shall be designed to ensure that, under normal ambient conditions, the pipe

ons

ents

Nominal outside diameter Width of heater plate
dn X (see Figure 2)
mm mm
dn <250 >10
250 <d, <630 >15
630 <d, <1600 =20

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 d, = 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.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=619bff59fe46551b57540d4fabad706c

ISO 12176-1:2017(E)

8.3

Heg
nor

The
the
for
tred
ope]
deg]

at any time during the jointing cycle. Such a spray coating can be transferred to the fusio

dur

Altg

Figure 2 — Heating-plate dimensions

Materials and surface finish

ting plates shall be made of materials having good thermal conductivity and capable
al site handling.

m, and they will allow damage-free cleaning and resist normal site handling. This can b
bxample, by coating the.surface with coloured polytetrafluoroethylene (PTFE) or by ot
tments. The colout-ef'the PTFE coating shall be such that, after the tool has been used
rations, the presence of any surplus PE on the plate will be readily visible, regard
radation of the.PE or of the PTFE coating. No release spray of any type, such as PTFE, sh

ing the jainting procedure.

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

f resisting

surfaces in contact withthe pipe or fittings shall be such that molten material does 1ot stick to

e attained,
her surface
for jointing
ess of any
all be used

In interface

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.

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.

©IS

02017 - All rights reserved


https://standardsiso.com/api/?name=619bff59fe46551b57540d4fabad706c

IS0 12176-1:2017(E)

Anindicator 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 Performance

8.5.1 The surface roughness Ra, as defined in ISO 4287, of a hard-chromed or stainless-steel heating
plate shall be less than 0,63 um when measured in accordance with 10.3.1, and this type of plate shall be

free of all i}

If the heat
contact fad

852 Th
cooling to 3

The tempe
within +7
conditions

The tempe
of heating

with 10.3.2.

8.5.3 Th
a pipe of th
the heating
pipe interf;
out in acco

In case the
be chosen |

9 Pow

The butt :\Eion machinechall be capable of operating satisfactorily from a domestic mains suppl

from a gen

Machines d
inductance

on-stick surface coatings.

ng-plate surfaces have a coating made of PTFE or some other non-stick material\then
es shall have a maximum roughness Ra of 2,5 um when measured in accordance with 10/

b coating shall be capable of withstanding for at least 1 h a temperature_of 270 °C. A

rature control system shall be such that the contact surface temperature is controlle
PC of the required temperature over the range 170 °C to 26005C under ambient opera
in the temperature range -10 °C to +40 °C.

rature control system shall also conform to these criteria before and after 50 test cy
and cooling between ambient temperature and the\operating temperature in accordd

e thermal capacity and heat transfer efficiency-shall be such that the interface temperatur
e maximum diameter and thickness can be raised from -5 °C to +180 °C in less than 20 s W]
plate is at working temperature and thie specified bead formation pressure is applied. ]
hce temperature shall be measured at.a temperature of -5 °C + 2 °C. Testing shall be car
Fdance with 10.3.3.

interface temperature cannet be measured at -5 °C * 2 °C the interface temperature sh
petween -5 °C £ 2 °C and 23°C * 2 °C and should be specified by the producer.

supply

Prator.

esigned.for use with portable generators shall make allowance for the harmonic distort
and reactance levels of the generator, which might affect its maximum available power out

the
3.1.

fter

mbient temperature and reheating to the fusion temperature, the coating material shall mmeet
all requirements on it.

1 to
[ing

cles
nce

e of
hen
[his
Fied

uld

7 or

ion,
put.

The input-y

roltage range shall be atleast +15 % of the nominal value.

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 Effectiveness 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 80 % of

10

© ISO 2017 - All rights reserved
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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 and insert the pipe into 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.

Key
dmay maximum pipe diameter

Figure 3 — Positioning of clamps

10.1.2 Clamp alighment

10.1.2.1_Gonfirm the axial alignment of the pipe clamps by the use of two rigid metal cylindlers. These
shall be. machined to the same external diameter as the nominal diameter of the pipe for which the butt
fusipfirmachine has been designed and shall have an ovality of less than 0,1 % of dy,. The end fdces of each
cylir%mmmmmmcal pipe-
jointing positions, any 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 fusion
machine supported such that the lowest point of a maximum-diameter pipe, measured at the clamp, is at
least 200 mm above ground level (see Figure 4). With no pipe fitted, close up the clamps, face to face, 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
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by support rollers at 1 m and 4 m from the butt fusion machine, and repeat it with the supports removed
if applicable. In both cases, the criterion for acceptability shall be as specified in 5.2.3.

NOTE In case it is not possible, for any reason, to fix pipes up to 200 mm above ground, another distance can
be chosen and specified by the manufacturer in the technical file.

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.

After remd
the frictior
shall not e}

10.3 Hea

10.3.1 Roughness check

Measure th

— Clamp
the bu
outsid

— Repeaf

— Draw fwo diagonal lines at 45° to the horizontal axis.

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

The surfac

ving the planing tool, close the two pipe faces together with a force sufficient to ovenc
lal resistance. With the two pipe faces in contact, the maximum gap between the pipe ¢
tceed the applicable value specified in Table 2.

[ing plate

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

a pipe of the maximum diameter for which the butt fusion tnachine has been designed
Lt fusion machine and place the heating plate in position‘between the pipe ends. Draw
b circumference of the pipe on the heating plate.

with all the other pipe diameters for which the butt fuision machine has been designed.

e roughness Ra shall be within the limit given in 8.5.1.

1

/\

J N

me
nds

nto
the

vith

12

a) Initial adjustment
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b) Pipes closed up
2 1 4 1 2

Yy
J
/ A\
¢) Clamps separated
Key]
1 |clamp
2 |pipe
y |measurement
a

At least 200 mm at lowest point.

Figure 4 — Clamp alignment check

10.8.2 Temperature control system check

The temperature control system check shall be conducted with the heating plate in the verti¢al position
in still air at 23 °C = 2 °C.

The temperature measurements shall be made with an accurate, calibrated thermocouple suitable for
the measurement of surface temperatures, or any other appropriate device.

First check that the heating plate conforms to the requirements given in 8.5.2.
Then heat and cool the heating plate from ambient to operating temperature for 50 complete cycles.

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

The temperatures shall be within the limits given in 8.5.2.

© IS0 2017 - All rights reserved 13
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10.3.3 Heat transfer efficiency

Carry out the test for heat transfer to the pipe surface during normal fusion jointing operations.
Condition the 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 may 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 should be minimized.

The use of fTrecording Instrument facilitates measurement of the temperature rise time. I he acceptgnce
limit is spefcified in 8.5.3.

10.3.4 Guide elements and work-holding fixtures

stands then plane the pipe ends. Align and plane the pipes carefully so that no gap remains between|the
pipe ends. [Then open the machine and place two gauge blocks on the pipe ends at.90° off-centre relafive
to the guidg elements. Bring the pipe ends together again under a jointing pressuire of 0,15 N/mm?2 yntil
the pipe erlds contact the gauge blocks. The difference between the largest.gap measurement at pojints
Spl and SpP (see Figures 5 and 6) and the thickness of the gauge blocks,shall not exceed the value given
in Table 2.

Carry out the test with the largest available pipe to fit in the machine clamped and fixed'on pipe supiort

For checking the gap as shown in Figure 5, a wedge gauge should preferably be used. An overview is
given in Figure 6.
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T TS

Sp1l
Sp2

i-

Key

1,2| gauge blocks on cefitieline of pipes (off-centred 90 ° relative to the guide elements, e.g. pipe disposed
horizontally with.guide elements arranged below)

3 guide elements
Spl| upper meaSurement point
Sp2| lower measurement point

Figure 5 — Check of guide elements and work-holding fixtures — Measurement of gap size
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Key

1,2 gauge blocks on centreline of pipes (off-centred 90 ° relative’to the guide elements, e.g. pipe disppsed
horizpntally with guide elements arranged below)

b width of gauge blocks
b=(dy-e)m/100 (minimum 10 mm)
wherp

dp| is the nominal outside diameter of the pipe;
e | is the wall thickness of the pipe.

Figure 6 — Check of guide elements and work-holding fixtures — Overview

11 Auxiljary equipment
For each sige of butt fusiéon ) machine, the manufacturer shall make available the following items:

— Heatinlg-plate guard and support. This shall provide thermal insulation and protection, keep|the
surfacg clean-and avoid the risk of burns to people or equipment. The guard shall ensure sequre
retent{on of\the insulating material and stable stowage, and carry a clearly visible “HOT” warning.

— Planink-teol standsorc ices us i S 1A are outofithe
butt fusion machine.

Operating instructions, and relevant legal safety requirements and maintenance schedules, shall be
supplied for each butt fusion machine.

12 Maintenance

In order to maintain the performance of the machine in accordance with this document, it is
recommended that the complete machine be inspected, serviced and adjusted at least once per year. This
should be carried out by the machine manufacturer or the manufacturer’s authorized representative.
After maintenance, all components of the machine (chassis, heating plate, planing tool, etc.) should be
marked with a service badge.
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National regulations, manufacturer’s instructions and/or customer requirements shall be taken into
account.

13

Marking on the butt fusion machine

The butt fusion machine and accompanying components shall be indelibly marked on all appropriate
parts with the following information:

a)

the manufacturer’s identification mark;

b)
‘)
d)
e)

14

Thd
inst

a)
b)
)
d)
e)
Thd

=l I | £ " ks 1 4l £ e

LIIT 1TIUUCT U TIIAdUITITIC d5 UCTTIIITU U_y LIIT ITIdIIuideiurct,

the power supply used (input voltage and power consumption);
the serial number;

the maximum diameter for which the machine is designed.

Other information to be provided by the manufacturer

following data shall be provided with the machine, e.g. on a technical data sheet or in th
ructions:

the effective ram area of the machine (if applicable);

the pipe diameter range for which the machine is designed;

the SDRs for each pipe diameter;

the fusion-jointing procedure(s) for whichithe equipment has been designed;
the type of machine.

type classification scheme for buttfusion machines given in Annex B may be used.

P operating
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Annex A
(normative)

Additional performance requirements for butt fusion machines

with automatic controllers

A1l AutolI:nated butt fusion machine systems shall have consistent, reliable and repeatable performdnce

in accorda

A.2 The s
in the cons

The range
pressure, |
ends toget

ce with ISO 11414.

ystem shall control, monitor and record the critical parameters/sequence of events followed
Lruction of each joint.

of parameters covered should preferably include fusion cycle times'and pressures, drag
eating-plate temperature, dwell time between heating plate removalland bringing the pipe
her and pipe slippage.

The system should preferably abort the process when an event is outside predefined limits and indi¢ate

the cause.

A.3 The
employee,

A.4 Prov
automatic

monitoring
element in

cystem shall provide for entry and retrieval of identification data such as date, time, fjob,
bipe diameter and wall thickness or SDR and joint sequence numbers.

sion shall be made for independent monitoring of the temperature control system and|the
Cut-off of power to the heating elements in‘the event of imbalance between the control and
circuits. Power cut-off facilities shall.alSo be provided in the case of the failure of a sipgle
a multi-element system.

18
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