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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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Introduction

With the increasing use of polyethylene (PE) pipes of larger diameters and wall thicknesses there is
a need for this document which provides details on three butt fusion procedures. This document is
developed for the benefit of countries without a national standard or technical specification for butt
fusion procedures of PE pipes. High quality butt fusion welds can be obtained with all three butt fusion
procedures mentioned in this document. The choice for one of these three procedures can depend on
experience, on the practical trials of the three butt fusion procedures and on availability of equipment.
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INTERNATIONAL STANDARD

ISO 21307:2017(E)

Plastics pipes and fittings — Butt fusion jointing
procedures for polyethylene (PE) piping systems

1 Scope

This document establishes general principles regarding the procedure used in the construction and

qual
in ad
relev
spec

q

Ty aSSESSMIENt Of butt fusion jointing of potyethytene {PE) piping SyStenT COMmpoTET
cordance with relevant ISO standards. These components are installed in accordar
ant codes of practice, national regulations or industry guidance. Specifically,) thi
fies three butt fusion jointing procedures for PE pipes and fittings. These are:

ingle low-pressure fusion jointing procedure;

— (dlual low-pressure fusion jointing procedure;

q

This
proc
conjy

NOTE

presy
Bibli

NOTH
inten|
procd

ingle high-pressure fusion jointing procedure.

document takes into consideration the materials and ,components used, the fus
bdure and equipment and the quality assessment of thevcompleted joint. It can b
inction with appropriate national regulations and standards.

1 The references for these procedures are given in the Bibliography.[1]1(2][3][4][5](6]
ure fusion jointing procedure is derived from muitiple procedures and agreed by experts
graphy [11[2].

2 The three procedures detailed in this document are based on those most commonly use
fion that one or more of these procedures:bé used to replace well established and verified in|
dures.

2

ormative references

The following documents are‘referred to in the text in such a way that some or all of t
consfitutes requirements-ef.this document. For dated references, only the edition cited
unddted references, thedatest edition of the referenced document (including any amendme

ts specified
ce with the
s document

ion jointing
e applied in

Single low-
given in the

1. [t is not the
dustry based

heir content
applies. For
hts) applies.

ISO 12176-1, Plastics\pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 1:
Butt fusion

3

erms:and definitions

For thejpurposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

|
— 1
3.1

EC Electropedia: available at http://www.electropedia.org/

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

heater plate temperature
measured temperature on the surface of the heater plate where the pipe or fitting wall cross-section
makes contact

© ISO

2017 - All rights reserved


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=d0652caad4f8ea195398d988eb2a4744

IS0 21307:2017(E)

3.2

nominal wall thickness

€n

wall thickness tabulated in ISO 4065Y, corresponding to the minimum wall thickness ey,min at any
point ey

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

3.4
standard dimension ratio
SDR
numerical designation of a pipe series, which is a convenient round number, approximately equal tpo the
dimension ratio of the nominal outside diameter, d;,, and the nominal wall thickness, ey

3.5
drag pressure
gauge presqure required to overcome, on a given machine, the sliding frictional drag force of the
machine andl pipe

Note 1 to entfy: Drag pressure, if present, can be a positive or negative valte.

3.6

bead-up
initial melt inder pressure around the circumference of the'ends of the pipes or fittings which engures
that complete pipe or fitting to heater plate contact is achieved

3.7
bead-up pressure
pressure exerted on the heater plate by the.pipe or fitting ends during the bead-up phase of the
jointing cycle

Note 1 to entty: The value of the corresponding gauge pressure is calculated with Formulae (1) and (2).

3.8
bead-up size
bead size formed on the pipe-orfitting ends during the bead-up phase

3.9

heat soak
portion of the heatinig,cycle done at 0 to drag pressure so that the heat can melt the pipe or fitting to a
depth sufficjent ferproper mixing and fusion

3.10
heat soak pressure

pressure required to maintain the pipe or fitting in contact with the heater plate taking into account
the drag pressure

3.11

0 to drag pressure

lowest possible pressure during the heat soak that will allow the pipe or fitting to remain in contact
with the heater plate, up to a maximum of the current drag pressure

Note 1 to entry: The drag pressure required to move the pipe or fitting may be much higher than the pressure
required to maintain pipe or fitting/heater contact during heat soak.

1) To be published.
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3.12

heating cycle

part of the welding process in which pipe or fitting ends are in contact with the heater plate composed
by bead up pressure and followed by heat soak pressure

3.13
heat soak time
time during which the heater plate is in contact with the pipe or fitting ends at the heat soak pressure

3.14
minimum bead size after heating

i1 1 £1. d ai ol o d o fL lods o b i )
mlnl ITUIIlT varut Ul DCAU S51Z4ZT LU DU ditaIllicu d1ilil LUlllPlCLllls LIIC 1ICTAl SUdJNI LIITIT

Note [l to entry: Single high-pressure butt fusion procedure only.

3.15
heater plate removal time
time|taken to separate the pipe or fitting ends from the heater plate, remove,the heater pldte and close
the cprriage in order to bring the molten pipe or fitting ends together

3.16
fusign jointing pressure

interfacial pressure

actugl pressure exerted on the pipe or fitting ends during jointing

Note |l to entry: The value of the corresponding gauge pressure\is calculated with Formulae (1) and|(2).

3.17
gauge pressure
actual pressure (bead-up pressure or fusion joifiting pressure with drag pressure) in the|cylinders of
the butt fusion jointing machine read by the gauge

3.18
fusign jointing time
time|period allotted for bead roll-overbefore cooling-cycle reduced pressure

Note |l to entry: Dual low-pressurebutt fusion procedure only.

3.19
cooling-cycle reducedpressure
pressure, exerted on the'pipe or fitting ends during the cooling cycle of the dual low-pressurje procedure
after{fusion jointing time

Note [l to entry:The value of the corresponding gauge pressure is calculated with Formulae (1) and|(2).

3.20
cooling time in machine under pressure

time hariad durinawhich tho hutt fucionigint romaainc
pereoa- et R WiHeR e sHHUSIo e e e RS Y

nderpressurewhenstill clampedinithe machine

3.21

cooling time in machine without pressure or out of machine

additional cooling period that may be required after the cooling time under pressure to ensure optimum
joint strength, particularly when working at high ambient temperatures and prior to rough handling or
pipe installation

3.22

operator

qualified person authorized to construct polyethylene (PE) systems from pipes and/or fittings, based
on a written procedure agreed by the pipeline operator according to ISO/TR 19480

© IS0 2017 - All rights reserved 3
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pipeline op
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erator

private or public organization authorized to design, construct and/or operate and maintain a pipeline
supply system

3.24

dummy joint
unfinished joint made prior to production welding to ensure cleanliness of the heater plate in which the
welding procedure is stopped after the heat soak time

3.25

jointing se
uninterrupt

3.26
rough hand
any action W

Note 1 to ent
pressure:

— the joint if
— several ler

— the joint if

4 Butt fi

4.1 Gene

Polyethylen

S IUIX

ed series of welds made with the same parameters and same equipment

ling
'hereby stresses are applied to the fused joint, such as tensile and bending forces

removed from the machine by single point lifting at the joint;
gths of joined pipe are pulled with the freshly made fusion joint;

immediately subjected to a severe bending stress.

Ision jointing process

ral

e (PE) pipes and fittings for the production of butt fusion joints in accordance with

document should conform with the relevant1S0O, local or national piping system standards.

PE compone

Ambient teq
accuracy of

To prevent j

nts with fusion ends of diffefient SDR/DR values shall not be jointed by butt fusion.

hperatures mentioned in,this document shall be measured with a thermometer wit
+ 1,0 °C.

otential contamination of welds it is recommended that welding is carried out in a sh|

and the weldling equipment issited on a baseboard or ground sheet.

It is recom
temperatury

It is recom}

mended te\block off the PE pipe ends to prevent contamination and reduction o
e of the hedter plate.

mended, before starting the welding procedure, to check the functioning of the f

ry: Some examples of rough handling are immediately after the cooling time in the machine {inder

this

h an

elter,

f the

sion

equipment,

harfticularly the temperature of the hpnring p];\rp on both sides

It is recommended to record the welding data in welding protocols or on data carriers.

4.2 Principle

The principle of butt fusion jointing is to heat two pipe or fitting ends for a specified time by means
of a heater plate maintained at a specified temperature. Following heater plate removal the pipe
ends are brought together by applying a specified pressure, and then cooled for a specified time. Butt
fusion joints shall be made by qualified operators using butt fusion jointing machines that conform to
[SO 12176-1. The training and level of skill of the operator shall be in accordance with the requirements
of the jointing procedure. A written jointing procedure, authorized by the pipeline operator, shall be
available prior to the construction of a pipeline. Any one of the three jointing procedures mentioned
in this document can be used as the basis. The jointing procedure shall include specification of the

4
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jointing method, the fusion parameters, the fusion equipment, the jointing conditions, the level of skill
of the operator, and the quality control methods to be used. Guidelines for quality control are given in

Clause 6.

Key elements of the jointing process shall include:

a) cleaning the pipe or fitting ends, planing unit and heater surfaces;

b) clamping the components to be joined (pipe support with drag reducing rollers may be required to
ensure proper alignment);

c) planing the pipe or fitting ends;

d) aligning the pipes or fittings;

e) easuring the drag and compensating pressure accordingly;

f) elting the pipe or fitting ends;

g) jointing the pipe or fitting ends;

h) holding the pipe or fitting ends under pressure for the duration of the cooling time in the machine;

i) ¢ompleting the cooling time in machine without pressure orut of machine if required

Thesge key elements are explained in more detail in 4.3 to 4.11¢

4.3 | Cleaning the pipe or fitting ends, planing nunit and heater surfaces

Before placing them in the machine, clean the inside and outside of the pipe or fittings to pe joined by

wiping the joint area with a clean lint-free clath; using a suitable solvent (e.g. ethanol, isopropanol)

only|if necessary or if specified in codes of practice or national regulations. All foreign malter shall be

remqved from the jointing area.

If the pipe has a protective outer layer; itshall be peeled back far enough so that the pipe can be properly

clamfed in the fusion machine, unless otherwise specified by the pipe manufacturer.

Cleaning the planing unit and the heater plate surfaces shall be done using a clean lint-free cloth, a

clean lint-free cloth with a suitable solvent or by making dummy joints at the start of gach jointing

session whenever the heater plate has been allowed to cool below 180 °C and for a changd of pipe size

or SDR/DR prior to commencement of production welding. The number of dummy joints|to be made

shall{be included in-the written jointing procedure and/or as specified in codes of practic¢ or national

regufations.

4.4 | Clamping the components

Clampcthe components in the butt fusion jointing machine and adjust as necessary to acljieve proper

allg ret: Pipc Suppot t may beneededtoachieve propet alisluucut afrdreducedt ag: Hisrecommended

to support the pipe(s) to ensure the uniformity of the drag pressure.

NOTE

Pipe support can be achieved by using rollers or appropriate low friction alignment blocks, etc.

It is good practice to ensure that the pipe details printed along the two pipes are aligned and placed at

thet

4.5

op of the machine when possible.

Planing the pipe or fitting ends

Plane the pipe or fitting ends to establish clean, parallel mating surfaces that are perpendicular to the
centreline of the machine guide rods.

© ISO
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4.6 Aligning the pipes or fittings

Remove any shavings from the pipe or fitting ends being careful not to touch the planed surfaces. If the
planed surface becomes contaminated, the surface shall be replaned.

Inspect the pipe or fitting ends for incomplete planing, voids or other imperfections, and then bring them
together to check for proper alignment and gap. The pipe or fitting ends shall be rounded and aligned to
ensure compliance with relevant codes of practice, national regulations or industry guidelines.

4.7 Calculation of the gauge pressure

The gauge pressure can be calculated irom the rollowing rormula:

C

A
GP:[IF ><A—5><10J+DP )

where

GP is the gauge pressure (bar);

IP is the interfacial pressure (MPa);
Ac isthe total piston area, given by the manufacturer of the buttfusion jointing equipment (mm?2);
Ag s the interfacial surface area (mm?2);

DP isthe drag pressure (bar).

NOTE The interfacial pressure is the amount of force pe’unit of pipe area required to butt fuse the pipe or
fitting ends

The interfadial surface area can be calculated from the following formula:

As=m x[dn - en) x en (2)

where

dn is the nominal outside diameter of the pipe (mm);

en is the nominal wallthickness of the pipe (mm).

4.8 Determination'of the drag pressure

Determine the drag pressure after clamping and aligning. The drag pressure shall be added to the[bead
up and fusigngjeinting pressure.

4.9 Heating the pipe or fitting ends

The surface of the heater plate that comes into contact with the pipe or fitting ends shall be clean, oil-
free and coated with a non-stick coating to prevent molten plastic from adhering to the heater plate
surface. Refer to the specific fusion jointing procedure for the correct heater temperatures.

Install the heater plate in the butt fusion jointing machine and bring both pipe or fitting ends
simultaneously into full contact with the heater plate to produce molten surfaces for fusion jointing. To
ensure that full contact is made between the pipe or fitting ends and the heater plate, the initial contact
shall be made under bead-up pressure. After holding the pressure until a specified bead-up size has
formed all around the pipe(s) and or fitting end(s) circumference(s), the pressure shall be adjusted to
the heat soak pressure without breaking contact between the heater plate and the pipe or fitting ends
for a period equal to the heat soak time.

6 © IS0 2017 - All rights reserved
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4.10 Jointing the pipe or fitting ends

On completion of the heat soak time, move the pipe or fitting ends from the heater plate. Then remove
the heater plate and bring the heated pipe or fitting ends together within the maximum specified time
limit in a controlled manner to apply the fusion jointing pressure which takes into account the drag
pressure.

4.11 Cooling the pipe or fitting ends

The joint shall be held immobile under pressure in the butt fusion jointing machine for the period of time
defined as the cooling time in the machine under pressure. The fusion jointing pressure (and in case of

the dual low-pressure jointing procedure the cooling-cycle reduced pressure) shall besm
accordance with the procedure used.

Alloy

Further cooling may take place in the machine without pressure or out of the machine, p:

workKing at higher temperatures than (23 * 2) °C or when the joint is subjected to rough handling.

5.1
The

The

a wall thickness greater than 22 mms

NOTH For the purpose of this.document the minimum cooling time under pressure, for all thrg
jointing procedures, is based on cooling to a mid-wall temperature of 80 °C (at an ambient te
(23 [2) °C).

5.2

Butt|fusion jointing conforming to the single low-pressure procedure shall be performed

in T
give

Butt fusion jointing procedures

General

following three butt fusion jointing procedures aregdescribed in detail in 5.2 to 5.4:
gingle low-pressure fusion jointing procedure;

dlual low-pressure fusion jointing procedure;

gingle high-pressure fusion jointing procedure.

dlual low-pressure fusion jointing procedure is only applicable for pipes and spigot end

Single low-pressure fusion jointing procedure

ble 1. Examples of values of parameters for the single low-pressure fusion jointing pr
inAnnex A.

hintained in

ving appropriate time for cooling under pressure prior to removal from the machine clamps is
impdrtant in order to develop strength and achieve joint integrity.

irticularly if

fittings with

e butt fusion
mperature of

as specified
ocedure are
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Table 1 — Phases, parameters and values for single low-pressure fusion jointing procedure

Phase Parameter Unit Value
(see Figure 1)
1and?2 Heater plate temperature °C 225+10
0,17 £0,02
Bead-up pressure MPa
1 +drag pressurea
Minimum bead-up size mm 0,5+0,1x%xep
) Minimum heat soak time s (13,5+1,5) xep
Heat soak pressure MPa 0 to drag pressureb
3 Maxrprtrreater-platererrovat-thre 5 SeetsO+2HH+
Maximum time to achieve fusion jointing pressure s 3+0,03 xdy
4 0,17 £ 0,02
Fusion jointing pressure MPa
+drag pressurea
Minimum cooling time in the machine under pressure, for .
5 . min en+ 3¢
wall thickness < 18 mm
Mmlmu.m cooling time in the machine under pressure, for min 0,006 X en2 - 0,47 x ey, + 20¢
wall thickness 2 18 mm
6 Minimum cooling time out of the machine min d
a See definiti¢n 3.5.
b Use the Ipwest possible pressure during the heat soak that will allow the pipe to remain in contaCt'with the heater plate, up to a maximun{ of the
current drag pregsure.
¢ The minifmum cooling time in the machine under pressure is ey + 3 or 0,015 x e,2 — 0,47 x &% 20 (depending on the wall thickness) at an ajnbient

temperature of (23 + 2) °C. This is the cooling time for the butt joint when still in the machine@ndyinder pressure. Cooling times may be shortenpd and
should be lengthdned depending on ambient temperatures (approximately 1 % per 1 °C).

d A cooling|time out of the machine and before rough handling may be recommended>

Figure 1 illystrates the single low-pressure fusion jointing cycle, with an explanation of the individual
elements of the fusion jointing cycle.

Y
J 41 P3
P2
t t, ts| t, te t X
Phase 1 23 4 5 6
Key
X time t1 bead-up time
Y pressure tz heatsoak time
p1 bead-up pressure t3 heater plate removal time
p2 heat soak pressure ts4 time to achieve fusion jointing pressure
p3 fusion jointing pressure ts  cooling time in the machine under pressure

te cooling time out of the machine

Figure 1 — Single low-pressure fusion jointing cycle
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Butt fusion jointing conforming to the dual low-pressure procedure shall be performed as specified in
Table 2. Examples of values of parameters for the dual low-pressure fusion jointing procedure are given

in Annex B.

Table 2 — Phases, parameters and values for dual low-pressure fusion jointing procedure

Phase Parameter Unit Value
(see Figure 2)
1land?2 Heater plate temperature °C 232,5+7,5
0,15} 0,02
Bead-up pressure MPa
1 +draggressurea
Minimum bead-up size mm See Apnex B
5 Minimum heat soak time S 10 x ¢, + 60
Heat soak pressure MPa 0 to drag|pressureb
3 Maximum heater plate removal time S <10
4 Maximum time to achieve fusion jointing pressure s Not sgecified
0,15 0,02
Fusion jointing pressure MPa
5 +drag fgressurea
Fusion jointing time s 101+ 1
0,025 | 0,002
Cooling-cycle reduced pressure MPa
6 +drag fgressurea
Minimum cooling time in the machine under pressufe min 0,015 x en2-0,47 x ey + 20¢
7 Minimum cooling time out of the machine min H
a See definition 3.5.
b Use the lowest possible pressure during the heat soak that'will allow the pipe to remain in contact with the heater plate, up to f maximum of the
currerft drag pressure.
¢ The minimum cooling time in the machine under presstue.s 0,015 x en2-0,47 x e, + 20 at an ambient temperature of (23 + 2) °C. This is the cooling
time fr the butt joint when still in the machine and under{pressure. Cooling times may be shortened and should be lengthened depepding on ambient
tempefatures (approximately 1 % per 1 °C).
d A cooling time out of the machine and befere rough handling may be recommended.

Figufe 2 illustrates the dual loW3pressure jointing pressure cycle, with an explanation of tHe individual
elements of the fusion jointingicycle.

© IS0 2017 - All rights reserved
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Y 4
P1 b3
12
b2
t, t, | ty | ts t t; X
Phase 1 2 34 5 6 7
Key
X  time t1 bead-up time
Y pressureg t heatsoak time
p1 bead-uppressure t3 heater plate removal time
p2 heatsoak pressure t4 time to achieve fusion jointing pressure
p3 fusion jojnting pressure ts fusion jointing time (bead roll-over time)
p4 cooling-gycle reduced pressure te cooling time in the machine under pressure
t7 . cooling time in machine without pressure or ¢ut of
machine

Figure 2 — Dual low-pressure fusion jointing cycle
The dual low-pressure fusion jointing procedure follows the same principle for the single low-pregsure
fusion jointing procedure up to the mgment the heater plate is removed. Then a fusion jointing pregsure

of 0,15 MPahall be applied for 10 slafter bringing the pipe or fitting ends together, to allow the mg
each surfac¢ to mix and a bead t@ form.

]t on

After the injtial 10 s, the pressure shall be reduced to a fusion jointing pressure of 0,025 MPa dyiring

cooling.

5.4 Single high-pressure fusion jointing procedure

Butt fusion jointing conforming to the single high-pressure fusion jointing procedure shall be perfo

‘med

as specified|in-Table 3. Examples of values of parameters for the single high-pressure fusion joi

hting

procedure are given in Annex C.
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Table 3 — Phases, parameters and values for single high-pressure fusion jointing procedure

currer|t drag pressure.

Phase Parameter Unit Value
(see Figure 3)
1and?2 Heater plate temperature °C 215+15
0,52+0,1a
1 Bead-up pressure MPa
+drag pressureb
Minimum heat soak time S (11+£1)xey
2 Heat soak pressure MPa 0 to drag pressurec
Minimum bead size after heating mm 1+0,15x%xey
3 Mescrrreater-pratetrerovattre 5 See+56-2176-1
Maximum time to achieve fusion jointing pressure s Not spé¢cified
4 0,52%0,1
Fusion jointing pressure MPa
+ drag pfjessureb
5 Minimum cooling time in the machine under pressure min 0,43 en
6 Minimum cooling time out of the machine min d
a Head-up pressure is maintained until an indication of a bead completely around the circumference of both pipe ends is achieved. Thf pressure is then
droppegd for heat soak.
b Yee definition 3.5.
¢ Use the lowest possible pressure during the heat soak that will allow the pipe to remain in contact with the heater plate, up to 4 maximum of the

d A cooling time out of the machine and before rough handling may be recommended.

Figufe 3 illustrates the single high-pressure fusion jointing’cycle, with an explanation of the individual

elements of the fusion jointing cycle.

Y 4
D1 P3
%)
& t, AR ts t X
Phase 1 2 3 4 5 6
Key
X time t1 bead-up time
Y pressure t heatsoak time
p1 bead-up pressure tz3  heater plate removal time
p2 heatsoak pressure ts4 time to achieve fusion jointing pressure
p3 fusion jointing pressure ts  cooling time in the machine under pressure

to

cooling time out of the machine

Figure 3 — Single high-pressure fusion jointing cycle

© IS0 2017 - All rights reserved
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6 Quality control

6.1 General

To check that the correct welding parameters have been used reference should be made to the welding

protocols or

information held on data carriers.

The joints and associated fusion equipment shall be inspected for conformity. Destructive and/or non-
destructive testing on joints may also be carried out to help give assurance that the quality of the joint
is acceptable. Applicable test methods are given in 6.2 and 6.3. The results of each inspection should be

recorded.

6.2 Destructive joint integrity testing

The butt fusion jointing procedures detailed in this document have been produced-and validated
through testing of sample joints. It is important to demonstrate the long-term integrity-of fusion joints.
Joint integrity testing is recommended as the quality control method for all fusion jointing procedfires.

NOTE The following test methods can be used for the quality control of butt fusien-procedures and jo:[s:

— tensile testing in accordance with ISO 13953 (or another test in accordance withyiational or local stand

ds);

— hydrostatic pressure testing at 80 °C for 1 000 h in accordance with ISO,4167-1, ISO 1167-3 and ISO 11674 (or
another test in accordance with national or local standards);

— high-speefl tensile testing in accordance with ASTM F2634 (or another test in accordance with natiopal or
local standar(ds).

6.3 Non-destructive joint integrity testing

The fusion jpint shall be examined visually and the«fusion joint shall have:

— proper glignment with no part of the mating pipe having mismatch in excess of 10 % of the pipd wall
thicknefs;

— aunifojm double roll back bead thatis consistent with the fusion procedure being used.

NOTE 1 TE
materials of

e bead shapes (dimengions) can be different due to welding of PE components manufactured with

ifferent melt mass flow-rates (MFR), in accordance with ISO 1133-1[Z].

In addition fo the visual examination, a non-destructive joint integrity testing method might assjst in

determining

whether thé/gufality of the joint is acceptable.

NOTE 2  Examples «of non-destructive joint integrity testing methods for the quality control of butt fusion

joints are:

— Microwavg;

’

— Ultrasonic;

— In some countries, the external bead is removed for further inspection where possible defects, such as
contamination, result in bead separation which can be assessed by twisting the beads.

12
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(informative)
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Examples of values of parameters for single low-pressure fusion
jointing procedure

yen.
Table A.1 — Examples of parameters for single low-pressure fusion jointing progcedure
Nomjinal out- | Nominal wall Minimum Minimum heat| Maximum | Maximum time Minimum Minimum cool-
side Hiameter thickness bead-up sizea soak timeb | heater plate to achieve coeling time in | fng time out of
dn en removal fusion jointing. [machine under | | the machine
timec pressured pressuree
mm mm mm S S S min min
32 3,0 1 36 to 45 5 4 6 f
63 5,8 1 70 to 87 6 5 9 f
110 10,0 2 120 to 150 7 6 13 f
200 18,2 2 218to 273 10 9 16 f
315 28,6 3 343 to 429 13 12 18 f
400 36,4 4 437 to 546 16 15 22 f
500 45,5 5 546 to 683 18 18 29 f
630 57,3 6 688 to 860 22 22 42 f
000 90,9 10 1091 to +.364 30 33 101 f

a

b
of the

¢ T
where|

d T

e T
tempe
should

f

The minimum bead-up size on the heater plate at the end‘6f'the bead-up time is 0,5 + 0,1 x ep.

The minimum heat soak time, in seconds, is (12 to 15)-x\€y. It is highly recommended that heat soak times and heater temperature|
ange be used in low ambient conditions.

he heater plate removal time, in seconds, is according to ISO 12176-1. These times are a maximum. Every effort should be made to r
er possible, to protect molten surfaces against rapid cooling.

he maximum time to achieve fusion jointing pressure is 3 + 0,03 x dy.

he minimum cooling time in the méachine under pressure is e + 3 or 0,015 x e,2 - 0,47 x ey + 20 (depending on the wall thickng
Fature of (23 £ 2) °C. This is the-eoolihg time for the butt joint when still in the machine and under pressure. Cooling times may
be lengthened depending on ambignt temperatures (approximately 1 % per 1 °C).

A cooling time out of the-ntachine and before rough handling may be recommended.

k at the upper end

Pduce these times

ss) at an ambient
be shortened and

© ISO

2017 - All rights reserved

13


https://standardsiso.com/api/?name=d0652caad4f8ea195398d988eb2a4744

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Butt fusion jointing process
	4.1 General
	4.2 Principle
	4.3 Cleaning the pipe or fitting ends, planing unit and heater surfaces
	4.4 Clamping the components
	4.5 Planing the pipe or fitting ends
	4.6 Aligning the pipes or fittings
	4.7 Calculation of the gauge pressure
	4.8 Determination of the drag pressure
	4.9 Heating the pipe or fitting ends
	4.10 Jointing the pipe or fitting ends
	4.11 Cooling the pipe or fitting ends
	5 Butt fusion jointing procedures
	5.1 General
	5.2 Single low-pressure fusion jointing procedure
	5.3 Dual low-pressure fusion jointing procedure
	5.4 Single high-pressure fusion jointing procedure
	6 Quality control
	6.1 General
	6.2 Destructive joint integrity testing
	6.3 Non-destructive joint integrity testing
	Annex A (informative)  Examples of values of parameters for single low-pressure fusion jointing procedure
	Annex B (informative)  Examples of values of parameters for dual low-pressure fusion jointing procedure
	Annex C (informative)  Examples of values of parameters for single high-pressure fusion jointing procedure
	Bibliography

