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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-governm

ental in liaison with ISQ_also take part in the wark

ISO callaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 13950 v
transport of fi

This first edi
revision.

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 138, Plasti¢s ‘pipes, fittings and valves fd
uids, Subcommittee SC 4, Plastics pipes and fittings for the.supply of gaseous fuels.

jards
s an

atent

r the

ion of ISO 13950 cancels and replaces ISO/TR 13950:1997, of which it constitutes a teclnical
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Plastics pipes and fittings — Automatic recognition systems for
electrofusion joints

1

Scope

This
recog
conn

thermoplastic electrofusion fittings used in pipe jointing.

It is &
gase
or of

2

The

refergnces, only the edition cited applies. For undated¢references, the latest edition of th

docu

Normative references

International Standard specifies the characteristics of automatic recognition system
nition by means of bar codes or magnetic cards, electromechanical recognition using implz
pctors and self-regulation systems) that enable the energy supply to be delivered, automa

bus fuels, water for human consumption (including raw water prior to treatment) and for gen
pther fluids.

following referenced documents are indispensable for.the application of this documen

ment (including any amendments) applies.

ISO/IEC 7810:2003, Identification cards — Physical'characteristics

ISO/IEC 7811-2:2001, Identification cards — Recording technique — Part 2: Magnetic stripe — L

coerd

ISO/IEC 7811-6:2001, Identification cards — Recording technique — Part 6: Magnetic st
ivity
Terms and definitions

3

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

3.1
fittin
acce

J
Esory for'the connection by fusion of thermoplastic pipes and/or other accessories

3.2

socket

fema

3.3

pplicable to electrofusion fittings intended to be used for plastics piping_systems for the ci

b

(numerical
nted-resistor
tically to the

nveyance of
ral purposes,

t. For dated
b referenced

DW coercivity

ripe — High

le part of a fitting in which the fusion is performed

coupler
fitting constituted by two sockets

34

monofilar coupler
fitting constituted of two sockets for which fusion is performed in a single operation

3.5

bifilar coupler
fitting constituted of two sockets for which fusion is performed separately

©I1SO
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3.6
saddle
electrofusion

3.7
reduction
electrofusion

3.8
elbow
electrofusion

3.9
tee
electrofusion

3.10

plug
electrofusion

3.1
connector
end of the cg

3.12
terminal
fixed part of
made with th

3.13
terminal shr
part of the fit

3.14

nominal fus
fusion time, i
parameters,

3.15
real fusion f{|
fusion time,

real electrica

3.16
fusion volta
voltage, in R
3.17

007(E)

fitting for by-passing, branching, ballooning or other operations

fitting for the assembly of two pipes and/or male terminating fittings of different dimensions

fitting with two sockets with an angle

fitting with three electrofusion sockets or two sockets and one male end

fitting with one socket for plugging tubes and other accessories

ble connecting the electrofusion accessory to the fusion machingé

the heating element located on the outside of the fitting to enable electrical connection
e fitting

oud
ing enabling the connector to be mounted.externally

on time
h seconds, specified by the fitting manufacturer at the reference temperature and for the elec
such as nominal resistancef voltage and current, specified by the manufacturer

me
n seconds, usedCin reality, taking account, if necessary, of the ambient temperature and/c
| parameters

ge
MS AC Volts, applied to the fitting during the fusion cycle

fo be

trical

r the

fusion current
current, in amperes, flowing in the fitting and its supply circuit during the fusion cycle

3.18
nominal fus

ion energy

energy, in kilojoules, specified by the fitting manufacturer at the reference temperature and for the electrical
parameters whose values fall within the tolerance ranges specified by the manufacturer

3.19

real fusion energy
energy, in kilojoules, consumed by the fitting at a given ambient temperature and for electrical parameters
whose values fall within the tolerance ranges specified by the manufacturer

© ISO 2007 — All rights re;
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3.20 Resistance of the heating element

3.20.1

nominal resistance

ohmic resistance of the heating element at 23 °C used in the basic design calculations for the electrofusion
fitting, as specified by the manufacturer

3.20.2
identification resistance
ohmic resistance of the heating element at 20 °C measured on any electrofusion fitting

3.20.3
mealured resistance
ohmig resistance at the ambient temperature measured on any electrofusion fitting

3.21
resistivity
recipfocal of the conductivity of the heating element, in ohm metres

3.22
temperature coefficient of the heating element
gradient of the change in resistance versus temperature, in reciprocal degrees kelvin

3.23
digit
whol¢ number from zero to nine
3.24

character
whol¢ number from zero to nine or a letter or a sign

4 Description of procedures
4.1 [ Numerical recognition

4.1.1| Principle

Methpds for numerical réeeognition are based on systems such as bar codes and magnetic gards. Fusion
parameters are recorded‘in code form on the data medium. At the manufacturer’s initiative or il response to
user Jrequest, other‘information for fitting identification, identification of test data, fusion cycle |optimization,
additlonal safety.measures, etc. can also be encoded

For a heatingsCycle, the system reads, processes and memorizes the information recorded|on the data
medipm,

SuCC'\nﬂ:\Ir\ macaoanna arn dicnlaovad Ay cianal fanae At tA racninct tha Anaratary 4 Al 1o rocedure
CooTVCTTCoSagCoarC—Uropray Co O oigrartonC o CrttC GO CquC St —optator—tO—1onCvy p y

defined by the fitting manufacturer, specific to the fitting in question and including its recognition.

4.1.2 Field of application and limits

Numerically controlled fusion machines capable of reading fusion parameters can be used for all electrofusion
and electro-heating assembly techniques.

The limits of this type of fusion control unit shall be detailed by the manufacturer in terms of
— the maximum energy to be delivered,

— the fusion programmes incorporated,

© 1SO 2007 — All rights reserved 3
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the fusion adaptations incorporated, and

the limits of the programmable parameters.

4.1.3 Bar codes

4.1.31 General

The system for entering data using bar codes offers a number of different user possibilities, both for the fitting
supplier and the manufacturer of the fusion machine:

4.1.3.2 Format of bar codes

The format of bar codes shall one or the other of the following.

a)

b)

4.1.3.3 Bar code structure

the fitting manufacturer records on the bar code the data he considers will be needed to ensure ci:rrect
assembly, the amount of data depending on factors such as particular requirements or new.technical
developments;

the contfol unit manufacturer is free to develop his own software and the technical design-of the uni{, and
can chgose which data to display, which commands will be available, the criteria for fusion [cycle
emergency stop, and the display and recording of the various faults, the memorization method for fusion
data, etq.

The 24 digit “2-in-5” interleaved type. The ratio between the width of the thicker bar and the thinngr bar
shall be 2,5. The bar code content is summarized in Annex A

The 32 digit “2-in-5” interleaved type, including traceability coding as summarized in Annex B. Thq ratio
between the width of the thicker bar and the thinner bar'shall be 2,5.

The bar codg¢ structure shall have a predetermined overall length of either 24 digits or 32 digits. One of fhese
digits is composed by a control character {(Checksum). A complementary character set can be added if flirther

data is requifed. The content of each digdit shall be in accordance with Annex A or Annex B, as applicable
4.1.4 Magnetic cards

4.1.41 General

The system ¢f data insertion by means of magnetic cards offers different possibilities for the fitting suppligr, as

well as for the user and“control unit manufacturer.

The fittingZmanufacturer records on the card the number of items of data necessary for the completfon of
an OptilT atfusion jU;IIt. inorderto-establish—thefusion programme; he—canchoosebetweenthefunctions
described in Annex C, and adapt the data according to his wishes using nominal or real values. A fusion
programme can contain up to 90 characters.

The control unit manufacturer is completely free to develop his own software as well as the technological
concept of the unit. He can choose, among others, the data appearing on the display, the different
commands, the emergency stop of the fusion cycle, as well as the display and recording of the different
faults, the fusion data storage mode, etc., unless these are already prescribed in other standards.

With respect to the quality assurance of every fusion, a record containing all or part of the fusion process
data can be stored either on the magnetic card or in the control box memory. When the fusion has been
completed successfully and recorded on the magnetic card, the same magnetic card shall not be used
again to carry out another fusion.

© 1SO 2007 — All rights reserved
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4.1.4.2 Description of technique

Use of a magnetic card for the transmission of data to a fusion control unit requires the following information:
— the card format;

— the magnetic tracks to be used;

— the recording technique;

— the data storage mode;

— the variables and the units in which they are expressed.

4.1.4{3 Physical characteristics of magnetic card
The magnetic card (ID-1) specified in this International Standard is in accerdance with 1$O/IEC 7810,
ISO/IEC 7811-2 and ISO/IEC 7811-6. The magnetic card shall not contain embossed charactefs. The three

trackg according to ISO/IEC 7811-2 and ISO/IEC 7811-6 may be used to-store data (fusion|programme:
trackg 1 and 2 only, and a fusion record: tracks 1, 2 and 3) on the card.

4.1.4{4 Description of encoding

ISO/IEC 7811-2 specifies the characteristics of the magnetic.stripe. The structure of the information on
tracks 1, 2 and 3 is given in Annex C.

4.1.4{5 Data storage

For the data storage, the basic rules given in Annex C shall be followed.
4.2 | Electromechanical recognition

4.2.1| Principle

The primary function of the electremechanical recognition method consists of converting the megsured value
of anlidentifying resistance jnto a fusion time.

Othef functions may be:cafried out, such as fitting identification by the implanted resistance methgd.

4.2.2| Field of application and limits

Electromechanical recognition may be used when fittings are provided with the correct terminal|housing and
termipal giny configurations.

4.2.3 “Implanted resistor”’ connector

4.2.31 General

A resistor is implanted in one of the terminal pins of an electrofusion fitting. The value of this resistor is read by
the control unit and the fusion time is determined automatically by the control box from stored data.

4.2.3.2 Description of system (see Annex D)

A resistor is placed in the fitting terminal as shown in Figure D.1. This terminal is moulded into the fitting
together with a second plain terminal in the other fitting connector (see Figure D.2).

© 1SO 2007 — All rights reserved 5
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The preferred values of the dimensions versus the voltage of the system are given in Table D.1, by way of
example.

The preferred values of the implanted resistor together with the equivalent fusion times are given in Table D.2,
by way of example.

The connector (see Figure D.3) from the control box to the fitting is used to recognize the resistor value and to
supply power to fittings. The fusion control unit determines the fusion time from the recognized resistance

value using stored data.

4.3 Self-regulation

4.31

Prindiple

This fusion fontrol process operates using the physico-chemical state of the material at(ihe fitting
interface. It [automatically incorporates variations in fit, assembly temperature, supply (vOltages an
electrical res|stance of the fitting.

During the flision of a fitting to a pipe, the energy supplied causes an increase in-temperature in the
around the hgating element: the thermoplastic material therefore passes from the,solid to the liquid state
change in state is accompanied by a volume expansion which increases the préssure in the fusion zone

quality of the
which the tern
use the data

This requires
the supply ci

4.3.2 Field

The automa
processed.

The limits of

specific

specific

fusion is essentially governed by the triple set (P = pressure,.Z = temperature, * = time ¢
hperature of the material is less than the fusion temperature);)The principle of self-regulatior
terms P and T to govern the fusion time and thus to calculate the optimum 7.

cuit.

of application and limits

lic regulation system enables fittings (equipped with the appropriate terminal shroud f{

this recognition system are either
o the system (fixed valueforthe fusion parameter “fusion voltage”), or

o the machine (maximum available energy).

4.3.3 Systém description\(see Annex E)

Each fitting
heating wire
Figure E.1 s

has two.‘calibrated wells positioned above the fusion zone. When the voltage is applieg
melts_the material in the well, firstly at the level of the wire itself, then over a greater

/pipe
] the

area
This
. The
uring
is to

no adjustment or fusion time correction. The pressure built up in the melted material intefrupts

o be

, the
area.

nows_the melted zone at a given moment: this zone continues to spread in time (in Figu

from zone lin

r
nita to zone limit b at the end of fusion). The wells are designed with the optimum dimerL

E.1,
ions

and geometry for each fitting, ensuring that the melted material in the well bottom rises only when the correct
physico-chemical state has been attained at the interface. A sensor located in the connector and an integral
part of the supply cable is fitted over each well. It detects the rising level of molten material and transmits a
signal to the fusion control unit which cuts the electricity supply. A diagrammatic representation of the whole
detection process is given in Figure E.2 for a flat-bottomed well.

4.3.4 Dimensional characteristics

The terminal shroud shown in Figure E.3 is universal and can be used with all self-regulating fittings.
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Annex A
(normative)

Structure of bar code

A.1 Digits 1 to 8 — Name/Trademark — Accessory type — Energy correction —
Cycle type — Cooling time

A.1.1 Basic alphabetic codes

The ¢oding of characters shall be in accordance with Table A.1

Table A.1 — Basic alphabetic code

Code
A =01 F =06 K=11 P=16 U =21 Z=26
B =02 G =07 L=12 Q=17 V=22 +=27
Cc=03 H =08 M=13 R=18 W =23 “pblank” = 28
D =04 =09 N =14 S=d9 X=24 “black” = 29
E=05 J=10 0=15 =20 Y =25
If the name/trademark of the accessory manufacturer has to be shortened, use code
+ (27), space (28) or black (29).
00 is an invalid code and may cause\error messages for some decoding systems.

A.1.2 Symbols/abbreviations for accessory types
The gymbols, corresponding to the)accessory types, used for fusion equipment are given in Tablg A.2.

Abbr¢viations according o\ Table A.2 may be chosen instead of the symbols. However, a softivare change
should not be requested:

Table A.2 — Symbols for accessory types

Type Symbol Abbreviation

Tapping tee or saddle 1. SAD
Coupler | fal=]|

Single socket [ SKT
Cycle with a flip-flop type dividing box * FFP
Electro-thermo-retractable sleeve < ERS
(TDW) tapping tee J TDW
Reduction Y RED
Tee T TEE
Elbow C BOW

© 1SO 2007 — All rights reserved 7
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A.1.3 Principle

Digits 1 to 8 are used to describe

— the name/trademark (logo) of the accessory manufacturer by contraction to two or four letters, as

applicab
— the type

le,

of the accessory,

— the energy correction applicable to the nominal fusion time,

— the type

of the fusion cycle,

— the indi

tion of the cooling time of the fusion cycle, and

— the cooling time, if applicable.

If the cooling|time is not expressed (Case A), the name/trademark of the accessory manufactdrer’is expressed

by four alphgbetic characters, coded under digits 1 to 8 in accordance with Table A.1.

If the expre
blank or bla

ion of the name/trademark requires fewer than four alphabetic characters, then the signg “+”,

should be used to complete it.

If the cooling| time is expressed (Case B), the name/trademark of the accessory‘'manufacturer is expressgd by

two alphabe

Each odd dig

A.1.4 Digit

For Case A,
Table A.3.

For Case B,

A.1.5 Digit

For Case B,

1

it, i.e. 1st, 3rd 5th and 7t controls additional information.

¢ characters, coded under digits 3 to 6, in accordance with Table"\A.1.

Table A.3 — Offset for accessory type information

accessory type information is added to digit 15The offset value shall be in accordancq with

Accessory type Offset
Tapping tee or saddle +0
Monofilar coupler +3
Single socket +6

he value of digit 1 is-9.

2

hccessory-type information is given in digit 2, according to Table A.4.

Table A.4 — Codes for Case B accessory type

Accessory type

Code for digit 1

Code for digit 2

Cycle with a flip-flop type dividing box
Electro-thermo-retractable sleeve
(TDW) tapping tee

Reduction

Tapping tee

Coupler

Single socket

Tee

Elbow

Not to be used @

©

© © © © © © © © ©

o

© 00 N O 0o b WN -~

&  Current display ERROR.
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Digit 3

Digit 3 controls the energy correction.

The offset value for the energy correction shall be in accordance with Table A.5.

Table A.5 — Offset for energy correction

Modsg
in digi

1

— [Migit 18 controlling the independent expression of the temperature coefficient and of the-tnanufacturing

— [0 available levels of manufacturing precision;
— |10 available temperature coefficients.

Control type Offset
.I\/Ioc'ie' U or mode | controlled with time or energy correction (depending on digit 7) related to the value given +0
in digits 19 to 21
Modg¢ U or mode | controlled with U or | power correction related to the value given in digits 13 and 14. +3
U or mode | controlled with time or energy correction (depending on digit 7) related to the value.given +6

ts 19 to 21, with:

olerance in per cent grouped in K or K’;

When non-active, display ERROR.

A.1.7T Digit5

The ¢

ffset value for the fusion cycle (heating cycle) type shall be in accordance with Table A.6.

Table A.6 — Offset value for fusion cycle type

Fusion cycle Offset
Uniform cycle +0
Sequential cycle (available, waiting for a definition) +3
Temperature cycle +6
For +3 and +6, when non-active, display ERROR.

A.1.8 Digit7

Digit [f controls either the heating time, when digits 19, 20 and 21 are expressing the time vglues, or the
energy regulation, when digits 19, 20 and 21 are expressing the energetic values. Digit 7| shall be in
accordancewith Table A.7.

© 1SO 2007 — All rights reserved
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Table A.7 — Code for indication of cooling time

Case Function Code

A Without cooling time indication 0,1or22
With indication of cooling time) 3
Regulation with energy where energy is expressed as
(digit 19, digit 20) x 10919121 (joules) 4
EXAMPLE 123 =12x10%J or 12000 J
Case B (with indication of cooling time) or message referring to external table

B Energy control N - 10% joules;
Expression of the exponent in accordance with 10*
5=10",6=1027=10% 8 =10% 9 = 10° 5,6,(7,8/9
(Digits 19, 20 and 21 are expressing the energy N value. Digit 8 refers to
cooling time)

Where non-active, display ERROR.

@  Accordinglto the basic alphabetic code. See Table A.1.

A.1.9 Digit|8

For Case B, the code related to the cooling time shall be in accordance withTable A.8.

Table A.8 — Cooling time codes

Cooling time

) Code
min

5
10
15
20
30
45
60
75
90

- O

0 N OO o b~ w N

a Message with indication from the manufacturer.

A.2 Digits 9,10, TT— Accessory diameter(s)

A.2.1 Principle

Digits 9 to 11 express the diameter(s) of the accessory corresponding to the external diameter of the pipe on
which it is fitted.

A.2.2 Electro-heating accessories
Code 000 is used for accessories not described by their diameter.

Codes 001 to 014 are reserved for fusion equipment manufacturers.

10 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=01570674437fc822b0130074792e2993

ISO

A.2.3 Accessories whose diameter is expressed in millimetres

Codes 015 to 799 are used to express the diameter as follows:

— digit 9 corresponds to the figure indicating the hundreds of millimetres;

— digit 10 corresponds to the figure indicating the tens of millimetres;

— digit 11 corresponds to the figure indicating the units of millimetres.

EXAMPLE 1 dn =20 mm, code: 020.

13950:2007(E)

EXAMPLE 2 dy =63 mm, code: 063.

EXAMPLE 3 dn =110 mm, code: 110.

A.2.4 Accessories whose diameter is expressed in inches with IPS or CTS precision

Codes 800 to 999 are used to express the diameter as follows:

— digit 9 corresponds to the figure indicating the tens of inches;

— digit 10 corresponds to the figure indicating the inch units;

— digit 11 corresponds to the figure indicating the fraction of\an inch according to Table A.9.

Table A.9 — Codeés for inch fractions

System
Iron pipe size (IPS) Copper tube size (CTS)

Fraction Code Fraction Codle
Whole inch 0 Whole inch 5

1/4 inch 1 1/4 inch 6

3/8 inch 2 3/8 inch 7

1/2 inch 3 1/2 inch 8

3/4 inch 4 3/4 inch 9

A.2.%5 Reduction or monofilar tapping tee (two diameters)

digit

In thg casefof a reduction or a monofilar tapping tee (corresponding to code 9 for digit 1 and cdde 3 or 4 for
i), the following coefficients are used for the calculation of the code value D:

— Coefficient C for the first diameter, D;

— Coefficient C, for the second diameter, D,;

where C, and C, are as given in Table A.10.

Select D, as being the greater diameter from the two diameters. Then, D is given by Equation (A.1):

D=(C1><31)+C2

EXAMPLE Reduction with D4 =110 mm and D, =63 mm ; D = (8 x 31) + 5 = 253.

© 1SO 2007 — All rights reserved
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Table A.10 — Coefficients used for diameter coding

Diameters
Expressed in millimetres Expressed in inches Expressed in inches
mm CTS IPS
Coefficient Dy or D, Coefficient Dy or D, Coefficient Dy or D,
CqorCy mm CqorCy in CqorCy in
0 20 1/2 CTS 19 1/2 IPS 22
1 25 1CTS 20 3/4 IPS 23
2 32 1% CTS 21 11PS 24
3 40 1%IPS 25
4 50 2 1PS 26
5 63 31IPS 27
6 75 4 1PS 28
7 90 6 IRS 29
8 110 8PS 30
9 125
10 140
11 160
12 180
13 200
14 225
16 315
17 —
18 —
A.3 Digit 12 — Position of‘comma for nominal resistance value and type of
regulation
This controlg, depending’on the operating mode specified by the manufacturer, how the heating currgnt is
regulated:
— for Modef Y, voltage control volt, if digit 3 has a value < 3.

— for Mode I, intensity control ampere, if digit 3 has a value < 3.

Digit 12 expresses the place of the comma in the value of the nominal resistance of the heating accessory
(integer Q, tenth of an Q, hundredth of an Q), coded in digits 15 to 17, depending on the correction mode of
the variation of the nominal resistance (see A.6).

The codes shall be in accordance with Table A.11.

12 © IS0 2007 — All rights reserved
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Table A.11 — Codes related to position of comma

Mode U Mode |
Mode of correction Expression mode of Expression mode of
. : . Code : . Code
(according to A.6) nominal resistance nominal resistance
1 4
Standard correction K 2 5
3 6
7 9
Advancedcorrection K-
8 0

f

The ¢
|

A4

A.4.1

Depe
volts

A.4.]

Code
durin

EXANMN

A.4.]
Char

This

For Mode P: power control, if digit 3 has a value > 3 and < 6.

ecimal place for the Q value of the accessory is taken into account together with the choice
) for the calculation of power by U2/R,

for the calculation of power by RI2.

Digits 13 to 14 — Level of regulation (voltage or intensity)

Principle

pives g direct expression of the intensity selected and kept constant during the heating cycle

nding on the mode of regulation, U-mode or IF-mode expressed in digit 12, and digits 13 and
or amperes the value of the regulation level'selected.

p Mode U

s 06 to 89 express directlythe' value in volts of the nominal fusion voltage selected and |
j the heating cycle at the/heating element terminals.

PLE 35 V: digit #3,="3, digit 14 = 5.

8 Mode |

beters 13<14'= 02 to 99.

14, define in

ept constant

EXAMPLCET 2"ATdigit 13 =0, digit 14 = 4.
EXAMPLE 2 12 A: digit 13 = 1, digit 14 = 2.
A.4.4 Mode P

The selected level of U or | is used as a basis for the calculation of P, which is then kept constant at the
terminals of the accessory resistance.

©I1SO
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A.4.5 Codes 90 to 99

Codes 90 to 99 are available to express particular values in volts or amperes:

90 to 98

Code 99 for a fusion voltage of 39,5 V;

waiting for definition, display ERROR.

A.5 Digits 15, 16 and 17 — Nominal resistance of heating element

The value of
different batd

Digits 15, 16

the valu
d.c., or

— the impsg
eliminati

selectivi

The place of

the nominal resistance shall be the most precise average value obtained at manufacture fio
hes of the same accessory.

and 17 express either
b, in ohms, of the fusion voltage of the heating element of the accessory at 20 °C, measu
dance measured at a low 50 Hz sinusoidal alternating voltage (e.g« less than 5 V), this m

hg the influence of the self-induction effect in the accessories and)consequently improvin
y of the CONTROL stage.

the comma is determined using digit 12 (see A.3).

Code 000 inglicates that the value of the resistance of the heating<element is not determined (no CON]

stage).
EXAMPLE 1
EXAMPLE 2

EXAMPLE 3

A.6 Digit

A.6.1 Pring

The resistan
other than 2
element, ang
the nature of]

Code 002 corresponds to 2 Q if code 1 is selectedfor digit 12.
Code 002 corresponds to 0,2 Q if code 2,(5,'7 or 9 is selected for digit 12.

Code 002 corresponds to 0,02 Q if code 3, 6, 8 or 0 is selected for digit 12.

18 — Variation of resistance of heating element

tiple

°C is depéndant, on the one hand, on the manufactured tolerance of the accessory resis

the wire.

Taking this in

M the

ed in

ethod
g the

[ROL

ce of the heating’element of an accessory (coded in digits 15 to 17) at an ambient tempefature

ance

on the-6ther hand, on the variation with temperature of the resistance value which is linked to

toZconsideration, digit 18 expresses the correction coefficient to apply according to two mod

U

a standard correction of the variation of the resistance, K, using a fixed tolerance range;

into account the nature of the wire.

A.6.2 Standard correction K of resistance variation

For standard

correction, levels are assigned according to the sum of the two elements given in A.6.1.

an advanced correction of the variation of the resistance, K', using temperature tolerance ranges taking

They are used, as a + % range, in the calculation that compares the theoretical value of the resistance
measured at 20 °C with the measurement of the resistance at the CONTROL stage before the heating cycle.

14
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The codes corresponding to the variation of the resistance of the heating element versus + % range shall be in
accordance with Table A.12.

When non-active, display ERROR.

Table A.12 — Codes related to variation of resistance

EXAM

— A

Sum

EXANM

— A

Variation of resistance
Code
%
+6 1
+8 2
+10 3
+12 4
+15 5
+19 6
+24 7
+30 8
— ga
— ob
@ Code9 is reserved for requesting the calculationof the accessory's real temperature,
compared with the theoretical bar code value at 20 €, and the value measured in testing. This
formula only applies to accessories for which the\resistance wire is made of pure copper
(99,9 % electrolytic) with a resistivity of 4,1 x 103 per degree Celsius used in the calculation.
b Code 0 is used when the value of resistance is not determined, corresponding to code 000
for digits 15 to 17.

PLE 1

ossible working temperature conditions: (-10 °C to +40 °C) with +5 °C measurement error; th

maximum vis-a-vis 20 °C.

anufacturing tolerance: £5 %.

ire resistivity variation‘coefficient per degree Celsius: between +3 x 1073 and +4 x 103,
ariation: + 19 %, corresponding to code 6.

PLE 2

ossible working temperature conditions: (=10 °C to +40 °C) with £5°C measurement error; th

n

erefore 35 °C

erefore 35 °C

aximum vis=a-vis 20 °C

— Manufacturing tolerance: £ 5 %.

— Wire resistivity variation coefficient per degree Celsius: between —0,5 x 10-3 and +0,5 x 1073.

Sum variation: + 8 %, corresponding to code 2.

©I1SO
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A.6.3 Advanced correction K’ of resistance variation
For the advanced correction K"
— three classes of manufacturing precision are pre-defined: + 7 %, £ 12 %, = 20 %;

— four classes of variation of the resistivity of the heating element, versus the temperature are pre-defined
and represented by gradients: per variation of temperature expressed in °C, 0,0 < 1073, 103 < 4 x 103
and 4 x 103 <6 x 1073,

The codes corresponding to the variation of the resistance of the heating element versus classes of
manufacturi g precision and variation or the resistivity shall De In accordance with 1able A.1J5.

Table A.13 — Codes related to variation of resistance

Class of manufacturing Class of resistivity
precision variation Code
% 10-3
+7 0 0
+7 0«1 1
+7 1<4 2
+7 4<6 3
+12 0<1 4
+12 154 5
+12 <6 6
+20 0«1 7
+20 1<4 8
+20 4<6 9

The use of advanced correction K~includes the obligatory “temperature measurement” stage for the |pipe,
except wherg the class of resistivity variation is 0 (Code 0, see Table A.13).

A.7 Digitg 19, 20 and'21 — Heating time — Energy — Stop temperature

A.7.1 Heatjng time

The heating time is-expressed-from 003 to 999,
a) Case A: time expressed in seconds
Usable codes, 003 to 899:
— digit 19 expresses hundreds of seconds;
— digit 20 expresses tens of seconds;

— digit 21 expresses second units.

16 © IS0 2007 — All rights reserved
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b) Case B: time expressed in minutes

Usable codes, 900 to 999:

— digit 19 is always set to 9;

— digit 20 expressed tens of minutes;

— digit 21 expressed minute units.

Code 000 expressed an infinite heating time indicated by the display “t = infinity” during the heating cycle. This

impli¢sthat digits 22and 23 are 1.

A.7.
Whe
Digit
Digits

EXANMN
2340

Whete digit 7 is 4, energy is expressed as (digit 19, digit 20) %10 digit 21 joyles.

Energy
e digit 7 is 5, 6, 7, 8 or 9 (see Table A.7), energy is expressed according to N x 10X joules.
7 is used to define the exponent: 10%.
19-20-21 express the energy N value.

PLE Where digit 7 is 4, then 10%; digits 19-20-21 = 234. The tycle will be performed with a
D joules.

Whe

A.7.3 Temperature

Use dligit 5 to select this mode. See Table A:6:

a)

b)

non-active, display ERROR.

ase A: expression of temperature without progressive regulated voltage start

igit 19-20-21 expressed the temperature in degrees Celsius at which the heating cycle sha
aximum of 299 °C.

XAMPLE 1 165 = 165/°C; 200 = 200 °C.
ase B: expression of temperature with progressive regulated voltage start
igit 19, @lways greater than 2, expresses the time in seconds for the progressive regulated

he“codes for digit 19 shall be in accordance with Table A.14; digits 20 and 21 express the

hundreds and tens of degrees Celsius.

EXAMPLE 2 Digit 19-20-21: 3-1-5 = a progressive rise of 3 s at 150 °C.

Digits 22 and 23 should be used for a heating cycle at a pre-selected temperature.

When non-active, display ERROR.

©I1SO
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Table A.14 — Codes for time for progressive rise

Time

s

3

6
10
15
20
25

30

Code

© PP N oo 0 b W

A.8 Digitg 22 to 23 — Energy correction — Regulation to pre-defined,temperature

A.8.1 Energy correction

A.8.1.1 Principle

The energy is corrected according to the temperature of the elements.t0-be assembled, taking into acfount
the different glimatic conditions of the worksite, according the following:

— at the reference temperature of 20 °C, no energy correction«is made;

— below 20 °C, a positive energy correction — per degree Celsius of difference from 20 °C and|as a
percentdge of the initial value — is made, expressed by digit 22.

— above 40 °C, a negative energy correction-—<,per degree Celsius of difference from 20 °C and|as a
percentgge of the initial value — is made, éxpressed by digit 23.

A.8.1.2 Cadification of energy correction

Codes corregponding to the energy-eorrection shall be in accordance with Table A.15.
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Table A.15 — Codes for energy correction

Code
Uses

Digit22 | Digit 23

Digit 22 corresponds to the figure which indicates the tenth of the energy correction
percentage, below 20 °C, per degree Celsius of difference.

Digit 23 corresponds to the figure which indicates the tenth of the energy correction
percentage, above 20 °C, per degree Celsius of difference.

If digit 22 and digit 23 are equal, the energy correction is a “straight line” that passes by 0 % at
20 °C.
If digit 22 and digit 23 are not equal, the energy correction is a “broken liné€* g
20 °C.

0 0 Waiting for definition, display ERROR.
Available for safety thresholds on “flags” for accessories with automatie cycle cut-put.

2109 2t09

round 0 % at

0 1t09
Waiting for definition, display ERROR.

These values express that there is no need for difference-0f temperature Ar
accounting for 6 °C, stage jumped.

These values are used for accessories with uncompensated energy or for manual accessories
“t = infinite”.

or for AP, no

1 2t09 |Waiting for definition, display ERROR.

1109 0 Waiting for definition, display ERROR.

2109 1 Waiting for definition, display ERROR;

A.8.2 Heating cycle regulated at a pre-set/temperature

The heating cycle holding time regulated by-the pre-set temperature is given in Table A.16.
When non-active, display ERROR.

Table A.16 — Heating time

Digits Corresponding time

22-23 S or min

00 to 09 Os 1s 2s 3s 4s 5s 6s 7s 8s 9s
1040 19 10s 11s 12s 13s 14 s 15s 16 s 17s 18 s 19s
20-to 29 20s 22s 24 s 26s 28s 30s 32s 34s 36s 38 s
30 to 39 40's 44 s 48 s 52s 56 s 60 s 64 s 68 s 72s 76 s
40to 49 80s 90s | 100s | 110s | 120s | 130s | 140s | 150s | 160s | 170s
50 to 59 190s | 210s | 230s | 250s | 270s | 290s | 310s | 330s | 350s | 370s
60 to 69 400s | 440s | 480s | 520s | 560s | 600s | 640s | 680s | 720s | 760s
70to 79 13 min [ 14 min | 15 min | 16 min [ 18 min | 19 min | 20 min | 21 min | 22 min | 23 min
80 to 89 24 min | 26 min | 28 min | 30 min | 32 min | 34 min | 36 min | 38 min | 40 min [ 42 min
90 to 99 46 min | 50 min | 54 min | 58 min [ 62 min | 66 min | 70 min | 74 min | 78 min | 82 min

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=01570674437fc822b0130074792e2993

ISO 13950:2007(E)

A.9 Digit 24 — Control character (checksum)

Digit 24 states that the message is read in its entirety and recognized as being significant.

The value of digit 24, calculated from the values of all digits 1 to 23, is determined as follows:

— addition of the numerical values of the odd positions in the message read from left to right, followed by
multiplication of this total by a factor of 3;

— addition of the numerical values of the even positions in the message read from left to right;

— addition

— determir]
multiple

Digit 24 expr

A.10 Stry

The bar cod
Tables A.17

of the odd and even totals of stages 1 and 2;

of 10.

Icture of bar code and examples

and A.18 also give examples of codes.

esses this figure, placed in the 24t position of the message read from left to,right.

ation of the checksum — smallest figure that when added to the sum of stage 3 produges a

b structure is summarized in Tables A.17 and A.18 for Cases’A‘and B, respectively (see A.1.3).

20
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Digit Information Offset Example
1 +0, +3,+6 @ 3 Monofilar coupler
2 — 1 A
3 +0 P 0
4 Name trademark of manufacturer ¢ — 2 5
5 +0¢ 0
O — 9 C
7 — 0
8 — 4 D
9 — 1
10 Accessory diameter — 1 110 mm
11 — 0
12 Expression of resistance — 3 ---K
19 Nominal fusion voltage U — 4 oV
14 — 0
15 — 1
16 Resistance of heating element £ 2 1,20 Q)
17 — 0
18 Variation of resistance — 5 +159
19 — 2 200s
20 Nominal heating time — 0
21 — 0
22 — 3 0,3 %]

Energy correction

23 — 3 0,3 %]
24 Checksum — 4

EXA
resis
and ¢

MPLE Code-310203041103401205200334 is given for a coupler, trademark ABCD, diam
ance 1,2 Q, with ‘a/possible variation of 15 % (standard correction), fusion voltage 40 V during a fusi
bnergy correction coefficients above and below 20 °C of 0,3 % per degree Celsius of difference.

pter 110 mm,
bn time 200 s

a
b 1

C

ype of accessory.

ime.Corfection.

usion (heating) cycle.

d

Without cooling time indication.

©I1SO
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Table A.18 — Structure of bar code — Case B

Digit Information Offset Example

1 a — 9

2 Accessory type — 3 Reduction

3 +Qb 0

4 — 1 A

Name trademark of manufacturer

5 +0°¢ 0

6 — 2 B

7 Indication of cooling time — 3 Indication of cooling:tine

8 Cooling time — 4 30 min

9 — 2 2 diameters

10 Accessory diameter — 5 110.mm and 63 mm

11 — 3

12 Expression of resistance — 3 -—-K

13 — 4 40V

Nominal fusion voltage U

14 — 0

15 — 0 0,85 Q

16 Resistance of heating element — 8

17 — 5

18 Variation of resistance N 8 +30 %

19 — 1 120 s

20 Heating time — 2

21 — 0

22 — 5 +0,5 % by °C <20 °C

Energy correction

23 — 4 —0,4 % by °C > 20 °C

24 Checksum — 6
EXAMPLE Code 930102342533400858120546 is given for a reduction, trademark AB, with a cooling time 3( min,
diameters 11D mm et 63 mm,<resistance 0,85 Q, with a possible variation of 30 % (standard correction), fusion vqltage
40V during g heating time ©f 120 s, and energy correction coefficients of 0,5 % per degree Celsius of difference pelow
20 °C and 0,4 % per degree Celsius of difference above 20 °C.
@  Type of adcessory.
b Time corrdction.
¢ Fusion (heating) cyce.

22
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Annex B
(normative)

Structure of 32-digit bar code

B.1 Structure of bar code

The 7-digif bar code is divided into two parts:

a) common part (digits 1 to 19) that describes all data related to the characteristics of-the glement to be
sed;

b) a specific part (digits 20 to 32) that describes all data related to the technique used-to fuse the element.

B.2 [Common part

B.2.1 Digits 1 to 4 — Manufacturer’s name/trademark

B.2.1.1 Basic alphabetic codes

The ¢oding of characters shall be in accordance with Table‘B.1.

Table B.1 — Basic alphabetic code

Basi¢ alphabetic code
A=01 F =06 K=11 P=16 U=21
Z=26
B =02 G=07 L=12 Q=17 V=22
+=27
C=03 H =.08 M=13 R=18 W =23
“blank” = 28
D=04 I="09 N =14 S=19 X=24
“black” = 29
E=05 J=10 0=15 T=20 Y=25

B.2.1.2 Principle

The [manufagtufer shall be identified by a unique codification composed of two alphabetic characters
(charpcter A~for digits 1 and 2, character B for digits 3 and 4) and based on geographicall tables. The
manufdcturer's tables are managed by recognized organizations such as GERG for Europtf or GRI for
the USA:

As the representation of characters A and B cannot be higher than 29, offset values for the fusion process and
the type of regulation are added to digits 1 and 3 according to the Table B.2.
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Table B.2 — Offset for fusion process and type of regulation

Process Offset for digit 1 Type of regulation Offset for digit 3
Mode U or mode | +0
Electrofusion process +0 Energy regulation +3
Power regulation +6
Butt fusion +0
Heated tool process +3 Socket fusion +3
Saddle fusion +6
Mechanical fitting +0
Process rot specified +6 Induction +3
Others #6

B.2.2 Digits 5 and 6 — Accessory type
Digits 5 and § express the accessory type.

The symbol$, corresponding to the accessory types, used for fusien "'equipment and accessory| type
information gre given in Table B.3.

Table B.3 — Symbols and codes for.accessory type

Accessory type Symbol Code
Pipe, straight 01
Pipe, coiled 02
Socket | 03
Tapping saddle 1. 04
Branching saddle 1. 05
Elbow, 90° Cc 06
Elbow, 45° Cc 07
Elbow, undefined C 08
Tee T 09
End cap [ 10
Reducer Y 11
Swept bend 12
Flange adaptor 13
Mechanical fitting 14
PE body valve, quarter turn \Y 15
PE body valve, multi-turn V 16
Not PE body valve, quarter turn 17
Not PE body valve, multi-turn 18
Repair fitting 19
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B.2.3 Digits 7 to 9 — Accessory diameter(s)

Digits 7 to 9 are used to describe the diameter(s) of the accessory corresponding to the external diameter of
the pipe on which it is fitted. They express the value of D, calculated from the values of the two different
diameters or the diameter (coupler), as applicable, of the accessory, as follows:

— Digit 7 corresponds to the figure indicating the hundreds of the calculated value D;

— Digit 8 corresponds to the figure indicating the tens of the calculated value D;

— Digit 9 corresponds to the figure indicating the units of the calculated value D.

In thl case of an accessory with two different diameters, D, and D,, select D, as being the greLter diameter

from

For 4
Equa

J,

wher

For g
Equa

J,

wher

The

For 4
less

the two diameters. In the case of an accessory (coupler), the two diameters are identicaly D,

ccessories whose diameter(s) is (are) expressed in millimetres, the value of D-§hall be cal
tion (B.1):

)=(C1 ><31)+C2
[, is the coefficient for the first diameter Dy;
[, is the coefficient for the second diameter D,.

ccessories whose diameter or diameter are expressed in inches, the value of D shall be cal
tion (B.2):

D =(Cpx31)+ Cy +1
[, is the coefficient for the first diameter D;;
[, is the coefficient for the\second diameter D,.

alues of coefficients-C4.and C, are given in Table B.4.

coupler whos€ diameter is expressed in inches, the value of D may taken directly as the
han 31 in.

=D,.

tulated using

(B.1)

culated using

(B.2)

inch value if

©I1SO
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Table B.4 — Coefficients used for diameter coding

Diameter
D1 or D2

Coefficient mm
C1 or C2

Expressed in millimetres Expressg(_::_én inches

Expressed in inches
IPS

16 1/2
20 1
25 11/4

© ® =~ O g B W N =

e

= A A
f

32
40
50
63
75
90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000

12
3/4

1172
11/4

o o » W

10

12
13
14

1200
>1400

EXAMPLE 1
EXAMPLE 2
EXAMPLE 3
EXAMPLE 4

EXAMPLE 5

26

Coupler with D4y =D, =1/2inCTS; D=(1x31)+1+1=33.

Coupler with D4 = D, =200 mm; D = (15 x 31) + 15 = 480.

Reduction with D4y =2 inand D, = 1/2inch IPS; D = (11 x 31) + 16 + 1 = 358
Reduction with D1 =90 mm and D, = 63 mm; D = (9 x 31) + 7 = 286.

Coupler with D1 = D, =21 in IPS; D = 021.
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B.2.4 Digits 10 to 15 — Product batch nhumber

Digits 10 to 15 express the production batch number; the codes shall be defined by the manufacturer.

B.2.5 Digit 16 — SDR

Digit 16 expresses the standard dimension ratio (SDR); the code shall be in accordance with Table B.5.

Table B.5 — SDR codes

SDR Code

B.2.6 Digits 17 to 19 — Material

The
nume
orgal

For ¢

B.3

B.3.]

B.3.1

Depe

>33 0
33
26
21
17,6
17
13,6
11

—_

© OAN O O b W N

<9

Mmaterial shall be identified by a unique. Codification composed by one alphabetic chara
rical character, and based on geographical tables. The material tables are managed b
isations such as GERG for Europe_or GRI for the USA.

pding the alphabetic character;see B.2.1.1.

Specific part
Electrofusion process with Mode U or Mode | regulation

.1 Digits"20 and 21 — U or | level

nding on the mode of regulation, U-mode or I-mode, expressed in digit 3, digits 20 and 21 d

ter and one
y recognized

efine in volts

| shall be in

or a

NS +h PP~ I £ 4 racdationlaval 1 tad Tk A P aarndiaa—t P )
TYCTTO UIC vaiutc Ul uic 1Cyuiativlm 1CVET OTITUITU.  TTIT CUUTOS CUITTOPUTIUINTY U U Ul T 1TV

accordance with Table B.6.
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Table B.6 — Codes for U or | level

U orllevel Code

39,5V 00
79V 01
Not used 02
03 A 03
04 A 04
Not used 05
Not used 06
Not used 07

Voltage level 08 to 49

Not used 50 to 99

B.3.1.2 Digits 22 to 24 — Value of nominal resistance

Digits 22 to 44 express the value of the nominal resistance of the heating element, coded as follows:
— for code|(RRR) < 333, nominal resistance = RRR x 0,01 (0,01 Q t6:3,32 Q);

— for code|(RRR) < 666 but > 333, nominal resistance = (RRR~333) x 0,05 (0,05 Q to 16,60 Q);
— for code|(RRR) > 666, nominal resistance = (RRR - 666) x 0,30 (0,30 Q to 99,90 Q).

Code 000 indicates that the value of the resistance of the heating element is not determined.

B.3.1.3 Digit 25 — Tolerance on value of nominal resistance

Digit 25 expresses the tolerance on the yalue of the nominal resistance; the code shall be in accordancg with
Table B.7.

Table B.7 —Codes for tolerance on value of nominal resistance

Tolerance

o Code

2,5 0

5 1

7,5 2

10 3

15 4
Not used 5t09

B.3.1.4 Digit 26 — Variation of nominal resistance

Digit 26 expresses the variation of the nominal resistance of the heating element as a function of ¢, in 103 Q
by °C of difference with 20 °C, and the code shall be in accordance with Table B.8.

28 © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=01570674437fc822b0130074792e2993

ISO 13950:2007(E)

Table B.8 — Codes for the variation of the nominal resistance

1) Code

=0 0
O0<p<05 1
05<p<1 2
1<p<14 3
14<9p<18 4
H8<p<24 5
24<9<3.2 6
32<p<4 7
4<p<5b 8
5<p<6 9

After|correction of the value of the nominal resistance as given by digits\22 to 24 according tq digit 26, the
corregcted value is checked at + tolerance as given by digit 25.

B.3.1.5 Digits 27 to 29 — Heating time

Digitg 27 to 29 express the heating time.

When the heating time is expressed in seconds, codes:001 to 899 are used as follows:
— digit 27 expresses hundred of seconds;

— digit 28 expresses tens of seconds;

— digit 29 expresses second units,

When the heating time is expressed in minutes, codes 900 to 999 are used as follows:
— digit 27 is always setdo'9;

— digit 28 expresses)tens of minutes;

— digit 29 expresses minute units.

This yalué is corrected according to the ambient temperature and is indicated by the digits 30 and 31.

B.3.1.6 Digits 30 and 31 — Heating time correction
Digits 30 and 31 are used to correct the heating time with regard to the ambient temperature as follows:
— at the reference temperature of 20 °C, no heating time correction is made;

— below 20 °C, a positive heating time correction — per degree Celsius of difference from 20 °C and as
0,x % of the initial value of the heating time — is made, expressed by digit 30;

— above 20 °C, a negative heating time correction — per degree Celsius of difference from 20 °C and as
0,x % of the initial value of the heating time — is made, expressed by digit 31.
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B.3.1.7 Digit 32 — Control character (checksum)
Digit 32 states that the message is read in its entirety and recognized as being significant.
The value of digit 32, calculated from the values of all digits 1 to 31, is determined as follows:

a) addition of the numerical values of the odd positions in the message read from left to right, followed by
multiplication of this total by a factor of 3;

b) addition of the numerical values of the even positions in the message, read from left to right;

HH £ bl o)l (] 1 £ 4 | al
C) addition pftheoddandeventotatsof stages—tand2;

d) determination of the checksum — smallest figure that when added to the sum of stage 3.froduges a
multiple of 10.

B.3.2 Electrofusion process with energy regulation

B.3.2.1 Digits 20 and 21 — U or | level and level of energy index (x)

Depending the mode of regulation, energy regulation expressed in digit 3, digits 20 and 21, define in|volts
or amperes the value of the regulation level selected and the level of energy<index (x). The codes shall|be in

accordance \vith Table B.9.
Table B.9 — Codes for U or | level and level*of energy index
U arllevel Code Uorllevel Code
x=0 xX=2

395V 00 39,5V 50
79 V 01 9V 51
Not used 02 Not used 52
03 A 03 03 A 53
04 A 04 04 A 54
Not used 05 Not used 55
Not used 06 Not used 56
Not used 07 Not used 57

Voltage level 08 to 49 Voltage level — 50 58 to 99

B.3.2.2 Di?its 22 to 24 — Value of nominal resistance

Digits 22 to 24 express the value of the nominal resistance of the heating element, coded as follows:
— for code (RRR) < 333, nominal resistance = RRR x 0,01 (0,01 Q to 3,32 Q);

— for code (RRR) < 666 but > 333, nominal resistance = (RRR — 333) x 0,05 (0,05 Q to 16,60 Q);
— for code (RRR) > 666, nominal resistance = (RRR - 666) x 0,30 (0,30 Q to 99,90 Q).

Code 000 indicates that the value of the resistance of the heating element is not determined.
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B.3.2.3 Digit 25 — Tolerance on value of nominal resistance and level of energy index (x)

Digit 25 expresses the tolerance on the value of the nominal resistance and the level of energy index; the
code shall be in accordance with Table B.10

Table B.10 — Codes for tolerance on value of nominal resistance and level of energy index

ToIeo;oance Code Toleo;:mce Code
x=x+1 X=x+2
2,5 0 2,5 5
5 1 5 6
7,5 2 7,5 7
10 3 10 8
15 4 15 9

B.3.2.4 Digit 26 — Variation of nominal resistance

Digit P6 expresses the variation of the nominal resistance of the figating element as a function of ¢, in 103 Q
by dggree Celsius of difference with 20 °C; the code shall be insaccordance with Table B.11.

Table B.11 — Codes for variation of nominal resistance

1) Code

=0 0
0<pxl05

-

05 o<1
1<p<14
14<p<1,8
18<p<24
24<¢9p<3.2
32<p<4

4<p<5b

© oo N o g » W N

5<p<6

After correction of the value of the nominal resistance as given by digits 22 to 24 and according to digit 26, the
corrected value is checked at + tolerance as given by digit 25.

B.3.2.5 Digits 27 to 29 — Energy level
Digits 27 to 29 express the energy level.
Energy is expressed, in joules, according to

xyz 10X
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where
x isdi
y isdi
z isdi
This value is

git 27,
git 28;
git 29.

corrected according to the ambient temperature and is indicated by the digits 30 and 31.

B.3.2.6 Digits 30 and 31 — Energy correction

Digits 30 an
following:

— atthere

] 31 are used to correct the energy with regard to the ambient temperature accaordin

ference temperature of 20 °C, no heating time correction is made;

— below 20 °C, a positive energy correction — per degree Celsius of difference from.20*°C as a perce

of the in

— above 2
of the in

tial value of the energy — is made, expressed by digit 30;

D °C a negative energy correction — per degree Celsius of differencé from 20 °C as a perce
tial value of the energy — is made, expressed by digit 31.

B.3.2.7 Digit 32 — Control character (checksum)

Digit 32 state

The value of
a) addition
multiplic

b) addition
c) addition

d) determir
multiple

B.3.3 Elect

s that the message is read in its entirety and recognized as being significant.
digit 32, calculated from the values of all digits 1;t0 31, is determined as follows:

of the numerical values of the odd positions in the message, read from left to right, follow
btion of this total by a factor of 3;

of the numerical values of the evehn_positions in the message, read from left to right;
of the odd and even totals of.stages 1 and 2;

ation of the checksum-—"smallest figure that when added to the sum of stage 3 produ
of 10.

rofusion process with power regulation

B.3.3.1 Digits 20 and’21 — U or | Level and level of energy index (x)

Depending oh the.mode of regulation, power regulation expressed in digit 3, digits 20 and 21 define in vd

amperes the| value of the requlation level selected and the level of energy index (x). The codes shall

j the

htage

htage

bd by

eSS a

Its or

be in

accordance with Table B.12.

32
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Table B.12 — Codes for U or | level and level of energy index

B.3.3
Digits
—

—

B.3.3

Digit
code

U orllevel Code U orllevel Code
x=0 X=2

39,5V 00 39,5V 50
79V 01 79V 51
Not used 02 Not used 52
03 A 03 03 A 53

04 A 04 04 A 54
Not used 05 Not used 55
Not used 06 Not used 56
Not used 07 Not used 57

Voltage level 08 to 49 Voltage level — 50 58 to 99

.2 Digits 22 to 24 — Value of nominal power
22 to 24 express the value of the nominal power, coded as fdllows:

pr code (WWW) < 500, nominal power = RRR (000 W to, 500 W);

shall be in accordance with Table B.13:

or code (WWW) > 500, nominal power = [(RRR - 500) x 100] + 500 (500 W to 5490 W).

P5 expresses the tolerance on the value of the nominal resistance and the level of ener

.3 Digit 25 — Tolerance on the value of the nhominal resistance and level of energy index (x)

Jy index; the

Table B.13 — Codes for tolerance on value of nominal resistance and level of energy|index

Tole(;?nce Code Tole(;?nce Code
X=X+1 X=Xx+2
2,5 0 2,5 5
5 1 5 6
7,5 2 7,5 7
10 3 10 8
5 % 5 )

B.3.3.4 Digit 26 — Variation of the nominal resistance

Digit 26 expresses the variation of the nominal resistance of the heating element as a function of ¢, in 103 Q
by degrees Celsius of difference with 20 °C; the code shall be in accordance with Table B.14.

©I1SO
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Table B.14 — Codes for the variation of nominal resistance

Code
0

(%
=0
0<px<05
05<p<1

1<p<14
14<p<18
18<p<24

24 < p< 32

The value of

B.3.3.5 Digits 27 to 29 — Energy level

Digits 27 to 2

Energy is ex
xyz 10X
where
x isd
y isd
z isd
This value i
(see B.3.3.6).

B.3.3.6 Digits 30 and 31 — Energy correction

Digits 30 an
following:

at the re|

of the in

below 20 °C, aypositive energy correction — per degree Celsius of difference from 20 °C as a perce

32<p<4

o N ppoa b~ 0N~

4<p<5

©

5<p<6

the resistance is calculated with regard to the number of watts and the voltage/current level.

9 express the energy level.

bressed, in joules, according to

git 27,
git 28;
git 29.

5

5 corrected according to the ‘ambient temperature and is indicated by the digits 30 ar

] 31 are used _to~correct the energy with regard to the ambient temperature accordin

ference temperature of 20 °C, no heating time correction is made;

tial value of the energy — is made, expressed by digit 30.

d 31

y the

htage

of the initial value of the energy — is made, expressed by digit 31.

B.3.3.7 Digit 32 — Control character (checksum)

Digit 32 states that the message is read in its entirety and recognized as being significant.

The value of

digit 32, calculated from the values of all digits 1 to 31, is determined as follows:

above 20 °C a negative energy correction — per degree Celsius of difference from 20 °C as a percentage

a) addition of the numerical values of the odd positions in the message, read from left to right, followed by
multiplication of this total by a factor of 3;

b) addition

34

of the numerical values of the even positions in the message, read from left to right;
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d) determination of the checksum — smallest figure that when added to the sum of stage 3 produces a
multiple of 10.

B.4 Structure of bar code

See Table B.15.

Table B.15 — Bar code structure

1
Digit Mode U or Mode | regulation Energy regulation Power regulition
No. Information Offset Information Offset Information Offset
1 0 0 0
2 Name / trademark of Name / trademark of — Name’/ trademark pf —
3 manufacturer 0 manufacturer +3 manufacturer +6
4 — _ _
5 — 2 —
5 Accessory type Accessory type Accessory type
7 — — —
8 Accessory diameter — Accessory diameter — Accessory diametgr —
9 _ _ _
10 — — —
11 — — —
12 — — —
p Product batch number Praduct batch number Product batch numbper
14 — — —
15 — — —
16 SDR = SDR — SDR —
17 — — —
18 Material — Material — Material —
19 — — —
20 — — —
U orhlevel U or | level apd level of U or | level apd leve) of
21 _ energy index _ energy index —
22 — — —
23 Nominal resistance — Nominal resistance — Nominal power —
24 — — —
. Tolerance on nominal Tolerance on nominal
Tolerance on nominal . .
25 ) — resistance and level of — resistance and level of —
resistance . ;
energy index energy index
26 Variation of nominal . Variation of nominal . Variation of nominal .
resistance resistance resistance
27 — — —
28 Heating time — Energy level — Energy level —
29 — — —
30 . . . — . _— . —
v Heating time correction Energy correction Energy correction
32 Checksum — Checksum — Checksum —
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C.1 Data structure

Annex C
(normative)

Magnetic cards

C.1.1 Pringc

The magneti
number of ch

C.1.2 Trac

Specific chafjacters shall be used for this application.ln-order to store data on track 1, ISO/IEC 7811-2:
pd character set for track 1) is extended\in accordance with B.2.

Table 4 (cod

The structursg

ipte

C card system enables 226 characters in all to be stored on the three tracks. Table C(1\give
aracters stored per track.

Table C.1 — Number of characters stored per track

Track Density bit per inch Mzzs:‘:&‘;‘;r:f
1 210 79
2 75 40
3 210 107
@ Includes the start and end sentinels and the LRC character.

K 1

of track 1 is according to Table C'2:

s the

P001,

EXAMPLE Fusion programme M1 with/aconstant voltage of 40 V and a fusion time of 180 s.
Table C.2 — Structure of track 1
Character Binary code Signification
1 % 1000101 Start sentinel
2 M 1101101 Identification code
3 1 1010001 Index number
4 , 1001100 Comma symbol (,)
5 4 1010100 ) 1st pgrnmntpr
6 0 1010000 (
7 , 1001100 Comma symbol (,)
8 1 1010001 )
9 8 1011000 (2nd parameter
10 0 1010000 )
77 Sentinel of the last data
78 ? End sentinel
79 0011111 LRC (low resistance coercivity)
36
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C.1.3 Tracks 2 and 3

If track 2 or 3 is not used to store data (fusion programme or record), the start and end sentinels and the LRC

shall

be programmed on the respective track.

In order to store data on track 2 or 3, ISO/IEC 7811-2:2001, Table 7 (coded character set for track 2 and 3) is
extended in accordance with C.3.

This extended set of coded characters only enables numerical characters and the symbol for the comma (,),
the full stop (.) and the minus sign (-) to be stored.

As a
numg

This
The
chard

supe

EXAM

The s

EXAM

result, the exienaded character set given in .2 1S used 10 transtorm an alpnanumeriCa
rical character coded at 2-bit.

ransformation procedure is according to Tables C.3 and C.4.
first character of a data series is always a separation sentinel (HEX D), while the seco
cters are the identification code composed, at first, by the 3-bits of the inferior level (b1-b3

ior level (b4-b6) of the respective data.

PLE 1 Identification code X.

Table C.3 — Transformation procedure

Bit number
4 3 2 1 0
Parity bit 0 b3 b2 b1
Parity bit 0 b6 b5 b4

Tablé C:4 — Transformation procedure

Bit number
4 3 2 1 0
1 0 0 0 0
0 0 1 1 1

tructure 6f fracks 2 and 3 is according to Table C.5.

PLE 2 Fusion programme M1 with constant voltage of 40 V and a fusion time of 180 s.

©I1SO
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Table C.5 — Structure of tracks 2 and 3

Character . Py
Binary code Signification
Track 2 Track 3
1 1 HEX B 01011 Start sentinel
2 2 HEX D 01101 Separation sentinel
3 3 5 10101 ) Identification code (M)
4 4 5 10101 (
5 5 1 00001 Index number
¢ [ HEXE OTT10 Comma symbol (,)
7 7 4 00100  |) 1° parameter
8 8 0 10000 (
9 9 HEX E 01110 Comma symbol (,)
10 10 1 00001 )
11 11 8 01000  [( 2" parameter
12 12 0 10000 )
13 13 HEX D 01101 Separation sentinel
14 14 Following identification code
15 15
38 105 Last data sentinel
39 106 HEX F 11149 End sentinel
40 107 LRC

C.2 Extended set of coded characters.fortrack 1

See Table C

38

6.
Table C.6 — Exténded set of coded characters for track 1
b6 0 0 1 1
b5 0 1 0 1
Column

b4 b3 b2 b1 Row
0 1 2 3
0 0 0 0 0 sp 0 @ p
Q 0 0 1 1 ! 1 a q
0 0 1 0 2 " 2 b r
0 0 1 1 3 # 3 c s
0 1 0 0 4 3 4 d t
0 1 0 1 5 % 5 e u
0 1 1 0 6 & 6 f %
0 1 1 1 7 ' 7 g w
1 0 0 0 8 ( 8 h X
1 0 0 1 9 ) 9 i y
1 0 1 0 10 * : j z
1 0 1 1 11 + ; k [
1 1 0 0 12 , < | \
1 1 0 1 13 - = m ]
1 1 1 0 14 . > n A
1 1 1 1 15 / ? o -

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=01570674437fc822b0130074792e2993

ISO 13950:2007(E)

Position 0/5 “%” represents the “start sentinel”.

Position 1/15 “?” represents the “end sentinel”.

C.3 Extended set of coded characters for tracks 2 and 3

See Table C.7.

Table C.7 — Extended set of coded characters for tracks 2 and 3

Bit Row Character
p b4 b3 b2 b1
1 0 0 0 0 0 0
0 0 0 0 1 1 1
0 0 0 1 0 2 2
1 0 0 1 1 3 3
0 0 1 0 0 4 4
1 0 1 0 1 5 5
1 0 1 1 0 6 6
0 0 1 1 1 7 7
0 1 0 0 0 8 8
1 1 0 0 1 9 9
1 1 0 1 0 10 .
0 1 0 1 1 11 HEX B
1 1 1 0 0 12 -
0 1 1 0 1 13 HEX D
0 1 1 1 0 14 ,
1 1 1 1 1 15 HEXF
Positlon 11 (HEX B) represents thé:“start sentinel”.
Positlon 13 (HEX D) represents-the “separation sentinel”.
Positlon 15 (HEX F) represents the “end sentinel”.
C.4 |[Data storage
C.4.1 Basic rules

The following are the basic rules for storing data.

— The fusion programme may be stored on track 1 or on tracks 1 and 2.

— Every data series shall be preceded by an identification code.

— The identification code shall be composed of a letter followed, as necessary, by an index number.

— The comma symbol (,) shall be used to separate the different data, as well as the coded initial, if followed
by an index number.

— For certain data series, numbers, letters and other characters are allowed. The semicolon (;) shall be
used to indicate the end of a data series. These data series shall be stored on track 1.
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— Every identification code of a data series on tracks 2 and 3 shall be preceded by a separation sentinel.

— The dot symbol (.) shall precede a decimal. The leading zero may be omitted.

— A parameter block belonging to the identification code shall not be separated at the end of the track.

C.4.2 Variables and units

The units for the different variables to be used for the establishment of a fusion programme are given in

Table C.8.

Table C.8 — Parameters and corresponding units

Ohmic resistance

Cooling time

Parameter Unit
Time Second (s)
Voltage Volt (V)
Current Ampere (A)
Power Watt (W)
Energy Kilojoule (kdy
Temperature Degree Celsius (°C)

Temperature coefficient of heating wire

Qhm/(Q)
10-5/Kelvin (K)
Minute (min)

C.4.3 ldentification data

C.4.3.1 Gehneral

All or some df these data may appear on the control unit display.

The fusion control unit software shall contain all the identification data described below.

C.4.3.2 Physical identification

C.4.3.21 IName of manufacturer or product

The description of data related to the manufacturer and product is given in Table C.9. The variable that fd
the identificalion codelindicates the name of the manufacturer and/or his logo or the name of the product.

Table C.9 — Data for manufacturer and product

Data

Description

Data structure

Fi;

Identification code
Variable format
Parameter “i”

— Variable length
Character restrictions
Symbol at the end of data
Storage on track

F

Alphanumeric

Name/logo of manufacturer or product
2

[.1 ;1 [?1 [%] not allowed in data series

1

EXAMPLE F12;

40

llows
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The description of data related to the product type and dimension(s) is given in Table C.10. The variable
following the identification code indicates the fitting dimension(s).

Table C.10 — Data for type and dimension(s)

Data

Description

Data structure

Pij;

Identification code, (i) index number

Pi

Variable format
Parameter “j”

— Variable length
Character restrictions
Symbol at the end of data
Storage on track

Alphanumeric

Fitting dimension(s)

10 (variable)

[.1 ;] [?] [%] not allowed in data series

1

EXAMPLE P1,1234567890;

The gymbols for the indication of the product type on the control unit display are given in C.5.

C.4.3.2.3 Product series identification

The description of data related to the product series is.given in Table C.11. The variable or variables following
the identification code indicate in some way the product series identification.

Table C.11 = Data for product series

Data

Description

Data structure

Si,j.kl;

Identification codée
Variable format
1% paraméter“i”
— Mariable length
2%Yparameter 4§’
+—— Variable length
3" parameter “k”

— Variable length

S

Alphanumeric

Production lot identification
Max. 16 (variable)

Product type @

2

SDR series @

1

210 parametert*

— Variable length
Character restrictions
Symbol at the end of data

Storage on track

Rawmmateriattype®

2

1

L1 [;1[?] [%] not allowed in data series

Where the traceability coding is used, all parameters shall be coded.

EXAMPLE 1 $123456;
EXAMPLE 2 $123456,12,1,12;

@  To provide traceability.

© 1SO 2007 — All rights reserved
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C.4.3.3 Electrical identification

C.4.3.3.1 Ohmic resistance

The description of data related to ohmic resistance is given in Table C.12. The variables following the
identification code indicate the identification resistance at 20 °C and the tolerance allowed on the fitting
resistance value, measured by the control unit at ambient temperature, up to which the fusion process can be

carried out.

Table C.12 — Data for ohmic resistance

1% parameter “i”

2" parameter "

Storage on track

— Variable length

— Number of decimals

— Variable length

—  Number of decimals

Data Description
Data structure R1,i,j
Identification code R1
Variable format Numerical

Identification resistance at 20 °C
5 (variable)

Max. 3

Admitted tolerance in percent

2 (variable)

0

1or2

EXAMPLE

R1,12.12,12

C.4.3.3.2 Temperature coefficient of the heating-wire

The descriptlon of data related to the temperature coefficient of the heating wire is given in Table C.13| The

numbers follpwing the identification code indicate the temperature coefficient value of the heating wire.

Table C.13 — Data-for temperature coefficient for the heating wire

Parameter “i”

\ariable Inngfh

Data Description
Pata structure Ai
dentification'code A
\Variable-format Numerical

Real temperature coefficient

3 (variable)
A} 7

—  Number of decimals

Storage on track

0
1or2

EXAMPLE 1 A123
EXAMPLE 2

A390 corresponds to 390 x 10-5/K (0,003 9/K)

42
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C.4.4 Fusion data

C.4.41 Fusion programme

Standardized fusion programmes are given in Table C.14. A fusion control unit shall include in its software at
least fusion programmes M1 and M3.

Table C.14 — Standardized programmes

Code Variable
1 2 3 4 )

M1 Voltage Time

M2 Current Time

M3 Voltage Energy

M4 Current Energy

M5 Power (U%/R) Time

M6 Power (U%/R) Energy

M7 Voltage Time Time 1 Time 2 Time|3

M8 Current Time TimeA Time 2 Time|3

M9 Power (U%/R) Time Time 1 Time 2 Time|3
M10 Voltage Energy Time 1 Time 2 Time|3
M11 Current Energy Time 1 Time 2 Time|3
M12 Power (U%/R) Energy Time 1 Time 2 Time|3
M13

The description of data related to the fusion programme is given in Table C.15. The numbers [following the
identffication code indicate the variable ‘parameters of a fusion programme in the order given in Table C.15.
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Table C.15 — Data for fusion programme

Data Description

Data structure Mij,k,l,m,n
Identification code, (i) index number M(i)
Variable format Numerical
1% parameter 57 Fusion voltage, current or power
— Variable length

Voltage 4 (variable)

Nunber of decimals Max. 1

Current 4 (variable)

Nunber of decimals Max. 1

Powgr 4 (variable)

Nunber of decimals 0

ond parametef k" Total energy or nominal time of fusion cycle, including stop time of
sequential cycle

— Variable Jength
Timg 4 (variable)

Nunber of decimals

Enelgy 6 (variable)
Nunber of decimals

B < 650 kJ Max. 2

650 kJ < E < 6 500 kJ Max. 1

B > 6 500 kJ 0

uln

3" parameter First load time in a sequential fusion cycle

— Variable Jength 3 (variable)

— Number ¢f decimals 0

4" parameter|“m” Stop time in a sequential fusion cycle
— Variable Jength 3 (variable)

— Number ¢f decimals 0

5" parameter|“n” Repeating load time in a sequential fusion cycle
— Variable Jength 3 (variable)

— Number ¢f decimals 0

Storage on track 1or2

EXAMPLE 1 M1,12.1,1234

EXAMPLE 2 M3,12.1,123.12

EXAMPLE 3 M6,1234,123.12

EXAMPLE 4 M12,1234,123.12,123,123,123

C.4.4.2 Starting phase of fusion cycle

In order to vary the power at the beginning of the fusion cycle, the control unit shall offer the attenuation or
load increase functions in accordance with Table C.16, which gives standardized blocks. The function
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influences the variable 1 according to Table C.14 of a fusion programme in fixed blocks of 10 % during a
defined variable period. The use of two load level functions shall be possible. In such cases, the function with
the higher index number starts after the function with the lower index number.

Table C.16 — Standardized blocks

Code Nominal (!/oad value
o
B5 50
B6 60
B7 70
B8 80
B9 90
B11 110
B12 120
B13 130
B14 140
B15 150

The Hescription of data related to the starting phaseyis given in Table C.17. The numbers following the
ident{fication code indicate the period during which the function is active.

Table C.17 = Data for starting phase

Parameter.j’

Storage on track

— Variable length

— Number of decimals

Data Description
Data structure Bi,j
Identification code, (i)-index number B(i)
Variable format Numerical

Variable time of the function
3 (variable)

0

1or2

EXAMPLE

Superposition:

B8,20

B8,20B12,10

C.4.4.3 Safety against overheating

The heating of the wire induces an increase of the resistance which creates a decrease of the current. To
prevent overheating by short-circuiting of the wire, this function allows the energy input to be limited.

The fusion control unit shall offer the function of limiting energy input in fixed blocks of 10 % in accordance

with Table C.18.
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