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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISCHARGE LAMPS
(EXCLUDING FLUORESCENT LAMPS) -
SAFETY SPECIFICATIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62035 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment.

This bilingual version (2016-11) corresponds to the monolingual English version, published in
2014-04.

This second edition cancels and replaces the first edition published in 1999, AMD1:2003 and
AMD2:2012. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition. Photobiological safety requirements are taken care of on basis of the risk group
concept of IEC 62471 and the technical report IEC TR 62778 on blue light hazard. This has
consequences for terms, marking, structure of 4.6, and introduction of a new symbol “Caution,
do not stare at light source”. Special attention is given to blue light hazard.
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The text of this standard is based on the following documents:

Cbv

Report on voting

34A/1600/CDV

34A/1643/RVC
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Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

The French version of this standard has not been voted upon.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

Full document details: IEC 62035 2014

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-62035-2014
http://avadocuments2026.com/doc/iec-62035-2014

IEC 62035:2014 © IEC 2014 -7-

DISCHARGE LAMPS
(EXCLUDING FLUORESCENT LAMPS) -
SAFETY SPECIFICATIONS

1 Scope

This International Standard specifies the safety requirements for discharge lamps (excluding
fluorescent lamps) for general lighting purposes.

This International Standard is applicable to low-pressure sodium vapour lamps and to high-
intensity discharge (HID) lamps, i.e. high-pressure mercury vapour lamps (including blended
lamps), high-pressure sodium vapour lamps and metal halide lamps. It applies to single- and
double-capped lamps, having caps as listed in Annex A.

This standard only concerns safety criteria and does not take into account performance. The
performance standards IEC 60188, IEC 60192, IEC 60662, IEC 61167 and IEC 61549 should
be referred to for such characteristics.

It may be expected that lamps which comply with this standard will operate safely at supply
voltages between 90 % and 110 % of rated supply voltage and when operated with a ballast
complying with IEC 61347-2-9 and IEC 60923, with a starting device complying with
IEC 61347-2-1 and IEC 60927, and in a luminaire complying with IEC 60598-1.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050, International Electrotechnical Vocabulary (available at
<http://www.electropedia.org>)

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 1: Lamp caps

IEC 60061-2, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 2: Lampholders

IEC 60061-3, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 3: Gauges

IEC 60061-4, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 4: Guidelines and general information

IEC 60155, Glow-starters for fluorescent lamps
IEC 60662, High-pressure sodium vapour lamps

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure
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IEC 60923, Auxiliaries for lamps — Ballasts for discharge lamps (excluding tubular fluorescent
lamps) — Performance requirements

IEC 61347-2-1, Lamp controlgear — Part 2-1: Particular requirements for starting devices
(other than glow starters)

IEC 61167, Metal halide lamps — Performance specification

IEC TR 62778, Application of IEC 62471 for the assessment of blue light hazard to light
sources and luminaires

ISO 4046-4:2002, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and
board grades and converted products

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and
IEC TR 62778, as well as the following apply.

3.1

HID lamp

high intensity discharge lamp

electric discharge lamp in which the light-producing arc is stabilised by wall temperature and
the arc has a bulb wall loading in excess of 3 W/cm?

Note 1 to entry: HID lamps include groups of lamps known as high-pressure mercury, metal halide and high-
pressure sodium lamps.

[SOURCE: IEC 60050-845:1987, 845.07.19]

3.2

high pressure mercury vapour lamp

high-intensity discharge lamp in which the major portion of the light is produced, directly or
indirectly, by radiation from mercury operating at a partial pressure in excess of 100 kPa

Note 1 to entry: This term covers clear, phosphor coated (mercury fluorescent) and blended lamps. In a
fluorescent mercury discharge lamp, the light is produced partly by the mercury vapour and partly by the layer of
phosphors excited by the ultraviolet radiation of the discharge.

[SOURCE: IEC 60050-845:1987, 845.07.20]

3.3

blended lamp

self-ballasted mercury lamp, US

lamp containing in the same bulb certain elements of a mercury vapour lamp and an
incandescent lamp filament connected in series

Note 1 to entry: The bulb may be diffusing or coated with phosphors.

[SOURCE: IEC 60050-845:1987, 845.07.21, modified — The words "certain elements of" are
added.]

3.4

high pressure sodium vapour lamp

high-intensity discharge lamp in which the light is produced mainly by radiation from sodium
vapour operating at a partial pressure of the order of 10 kPa

Note 1 to entry: The term covers lamps with clear or diffusing bulb. Documents
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[SOURCE: IEC 60050-845:1987, 845.07.23]

3.5

low pressure sodium vapour lamp

discharge lamp in which the light is produced by radiation from sodium vapour operating at a
partial pressure of 0,1 Pato 1,5 Pa

[SOURCE: IEC 60050-845:1987, 845.07.24]

3.6

metal halide lamp

high-intensity discharge lamp in which the major portion of the light is produced by radiation
from a mixture of metallic vapour, metal halides and the products of the dissociation of metal
halides

Note 1 to entry: The definition covers clear and coated lamps.

[SOURCE: IEC 60050-845:1987, 845.07.25, modified — The words "radiation" and "metal
halides" are added.]

3.7
nominal power
approximate quantity value of lamp power used to designate or identify a lamp

3.8
ultraviolet hazard efficacy of luminous radiation
effective power of the UV radiation of a lamp related to its luminous flux

Note 1 to entry: Ultraviolet hazard efficacy of luminous radiation is expressed in mW/kim.

Note 2 to entry: The effective power of the UV radiation is obtained by weighting the spectral power distribution of
the lamp with the UV hazard function SUV(L). Information about the relevant UV hazard function is given in
IEC 62471. It only relates to possible hazards regarding UV exposure of human beings. It does not deal with the
possible influence of optical radiation on materials, like mechanical damage or discoloration.

3.9

type test

test or series of tests made on a type test sample for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard

[SOURCE: IEC 60081:1997, 1.4.10]

3.10

type test sample

sample consisting of one or more similar units submitted by the manufacturer or responsible
vendor for the purpose of the type test

[SOURCE: IEC 60081:1997, 1.4.11]

3.11

group
lamps of the same generic type

EXAMPLES: High pressure mercury (vapour) lamp (3.2), blended lamp (3.3), high pressure sodium (vapour) lamp
(3.4), low pressure sodium (vapour) lamp (3.5), metal halide lamp (3.6)

3.12

type
lamps of the same group having the same nominal wattage, bulb shape and cap
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3.13

family

grouping of lamps characterized by common features such as materials, components and/or
method of processing

3.14

design test

test made on a sample for the purpose of checking compliance of the design of a family,
group or a number of groups with the requirements of the relevant clause or subclause

3.15

periodic test

test, or series of tests, repeated at intervals in order to check that a product does not deviate
in certain respects from the given design

3.16
running test
test repeated at frequent intervals to provide data for assessment

3.17

batch

all lamps in one family and/or group and identified as such and put forward at one time for
checking compliance

3.18

whole production

production during a period of 12 months of all types of lamps within the scope of this standard
and nominated in a list of the manufacturer for inclusion in the certificate

3.19
self-shielded metal halide lamp
metal halide lamp for which the luminaire needs no protective shield

4 General safety requirements

4.1 General

Lamps shall be so designed and constructed that in normal use they present no danger to the
user or the surroundings.

In general, compliance is checked by carrying out all the tests specified in this standard.

4.2 Marking
421 Lamp marking
Lamps shall be marked as follows:

— mark of origin, which may take the form of a trademark, the manufacturer's name or the
name of the responsible vendor;

— nominal power (marked "W" or "watts") and/or any other indication which identifies the
lamp.

In the relevant lamp performance standards, the nominal power may still be indicated as
"rated" power (and the rated power as "objective" power). This wording will be corrected in
future editions of these standards.
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NOTE In the USA, additional product marking is required.

Marking shall be legible and durable.

Compliance is checked on unused lamps as follows:

a) presence and legibility by visual inspection;
b) durability by rubbing the area of the marking by hand for a period of 15 s, with a smooth
cloth dampened with water. After this test the marking shall still be legible.

4.2.2 Additional information to be provided

In addition to the above lamp marking, all details and provisions which are necessary to
ensure safe installation and use shall be given in the lamp manufacturer’s instructions.
Alternatively, the immediate lamp wrapping or container may be marked with the
corresponding symbol as shown in Annex H.

NOTE In North America, a suitable cautionary notice is required. Additional use of symbols is optional.
If applicable, information shall be given about:
a) the provision that the lamp shall be operated in an enclosed luminaire only (for symbol,

see Clause H.2);

b) the hazard associated with a high level of UV radiation emitted by the lamp (for symbol,
see Clause H.3). The value of the specified ultraviolet hazard efficacy of luminous
radiation shall be made available for proper luminaire design (see Clause F.5) if it
exceeds 6 mW/klm for non-reflector lamps or 6 mW/(m2-klx) for a reflector lamp;

c) the hazard associated with a high blue light radiance (for symbol see Clause H.6). The
threshold illuminance below which the luminaire cannot exceed risk group 1 for blue light
shall be made available for luminaire design if the lamp is in risk group 2 (see
Clause F.5);

d) the risk of the occurrence of a rectifying effect at the end of lamp life;

e) the hazard(s) that exist(s) when the outer envelope is broken (for symbol, see
Clause H.4).

4.3 Mechanical requirements

431 Requirements for caps

4311 Dimensions

If lamps use standardized caps, they shall be in accordance with the requirements on the cap

data sheets of IEC 60061-1, listed in Table A.1 of this standard. Non-standardized caps shall
be in line with the lamp manufacturer’s documentation.

Compliance is checked on finished lamps by gauging and/or measurement. For standardized
caps, the gauges of IEC 60061-3, listed in Table A.1 of this standard shall be used.

4.3.1.2 Creepage distance

The minimum creepage distance between contact pin(s) or contacts and a touchable metal
shell of the cap shall be in accordance with the requirements of IEC 60061-4.

Compliance is checked by measurement.

4.3.1.3 Caps provided with keys

For lamps using cap types incorporating keys which ensure non-interchangeability with similar
lamp types, the correct cap/key version shall be used. Documents
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Compliance is checked by visual inspection.

4.3.2 Construction and assembly
4.3.21 General

Caps shall be so constructed and assembled to the bulbs that the whole assembly remains
intact and attached during and after normal operation.

Compliance is checked by carrying out the following tests.

4.3.2.2 Resistance to pull

Where lamps are so constructed that when being withdrawn from the lampholder a pull is
exerted and withstood without the cap or any part of the cap or bulb being loosened or pulled
apart.

Compliance is checked by the following pull test.

A pull in the direction of the lamp axis shall be applied for 1 min to:

a) unused lamps,

b) lamps after storage in a heating cabinet for a period of 2 000 h + 50 h.

The pull values and heating cabinet temperatures are given in Table B.1.

Care shall be taken that the means (clamp, etc.) of applying the pull to the lamp does not
weaken the structure.

The pull shall be increased progressively from zero to the value given in Table B.1. The pull
shall not be applied with a jerk.

4.3.2.3 Resistance to torque

Where lamps are so constructed that, during insertion into or withdrawal from, the lampholder,
a torque is applied to the cap or parts of the cap or to the cap/bulb connection, the torque
shall be withstood without any loosening of the connections. For mechanically fixed screw
caps, an angular displacement between cap and bulb of not more than 10° is allowed.

Compliance is checked by the following torsion test.

A torque shall be applied to:

a) unused lamps,

b) lamps after storage in a heating cabinet for a period of 2 000 h + 50 h.

The torque values and the heating cabinet temperatures are given in Table B.2. The torsion
test holders are specified in Figures C.1 and C.2.

Before each use, the test holder for screw caps shall be checked to ensure that it is clean and
completely free of lubricants and grease. The cap of the test lamp shall be placed in the
appropriate holder. Either the cap or the bulb may be mechanically clamped.

For some mechanically fixed screw caps, for example those positioned on a screw thread
shaped sealing area, it is necessary to clamp the shell and to apply the torque in both
directions.
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The torque shall be increased progressively from zero to the value given in Table B.2. The
torque shall not be applied with a jerk.

4.4 Electrical requirements
441 Parts which can become accidentally live
Metal parts intended to be insulated from live parts shall not be or become live. Any movable

conductive material shall be placed, without the use of a tool, in the most onerous position
before inspection.

On bayonet caps, any projection from the contact plate shall not come within 1 mm of metal
parts intended to be insulated.

- R =3 mm

IEC 1129/14

Figure 1 — Edison screw-capped lamp

On Edison screw caps any projection from the cap shell shall not project more than 3 mm
from the surface of the cap (see Figure 1).

Compliance is checked by either an appropriate automatic system or by visual inspection. In
addition, there shall be regular daily checks of the equipment or a verification of the
effectiveness of the inspection.

4.4.2 Insulation resistance

Lamps where the metal shell of the cap can be touched after insertion into the holder shall
have an insulation resistance between the metal shell of the cap and the pin(s) or contacts of
not less than 2 MQ.

Compliance is checked by measurement with suitable test equipment using a d.c. voltage of
500 V.

44.3 Electric strength

The insulation between the same parts as those referred to in 4.4.2 shall have sufficient
(di)electric strength.

Compliance is checked with a 1 500 V a.c. voltage of substantially sine-wave form, with a
frequency of 50 Hz or 60 Hz and applied for 1 min. Initially, not more than half the prescribed
voltage shall be applied. The voltage shall then be raised rapidly to the full value.

No flash-over or breakdown shall occur during the test. Glow discharges without a drop in
voltage are neglected.
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4.5 Thermal requirements
4.51 General

Insulating material of caps, which provides protection against electric shock, shall be resistant
to heat and fire.

Compliance is checked by the following tests.
These tests are not made on parts of ceramic or glass material.

4.5.2 Resistance to heat
4.5.2.1 Heat test

The sample is tested for a period of 168 h in a heating cabinet at a temperature according to
the values given in Table D.1.

At the end of the test, the specimens shall not have undergone any change impairing their
future safety, especially in the following respects:

— reduction in the protection against electric shock as required under insulation resistance
and electric strength;

— loosening of any part of the cap, cracks, swelling and shrinking as determined by visual
inspection.

At the end of the test, the dimensions shall comply with the dimensional requirements for
caps.

4.5.2.2 Ball pressure test

The sample is subjected to a ball pressure test using the apparatus shown in Figure D.1.

The specimens are conditioned for 1 h in the same heating cabinet where the test will be
made, at a temperature according to the values given in Table D.1.

The surface of the part under test is placed in the horizontal position. A steel ball of 5 mm
diameter is pressed against this surface by a force of 20 N. If the surface under test bends,
the part where the ball presses shall be supported. If the test cannot be made on the
complete specimen, a suitable section may be cut from it and used as a test specimen. The
specimen shall be at least 2,5 mm thick, but if such a thickness is not available on the
specimen then two or more pieces are placed together.

The test is made in a heating cabinet at a temperature according to values given in Table D.1.
After 1 h, the ball shall be removed from the specimen, which is then immersed within 10 s in
cold water for cooling down to approximately room temperature. The diameter of the
impression caused by the ball is measured and shall not exceed 2 mm.

In the case of curved surfaces, the shorter axis is measured if the indent is elliptical.

In case of doubt, the depth p of the impression is measured and the diameter & calculated
using the formula: @ = 2,/p(5-p) .
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4.5.3 Resistance to abnormal heat and fire
4.5.3.1 Glow-wire test

The sample is subjected to a test using a nickel-chromium glow-wire heated to 650 °C. The
test apparatus shall be that described in IEC 60695-2-10.

The glow-wire temperature and heating current shall be constant for 1 min prior to
commencing the test. Care shall be taken to ensure that heat radiation does not influence the
specimen during this period. The glow-wire tip temperature is measured by means of a
sheathed fine wire thermocouple constructed and calibrated as described in IEC 60695-2-10.

The specimen to be tested is mounted vertically on the carriage and pressed against the
glow-wire tip with a force of 1 N, preferably 15 mm or more from the upper edge of the
specimen. The penetration of the glow-wire into the specimen is mechanically limited to 7 mm.
After 30 s the specimen is withdrawn from contact with the glow-wire tip.

Any flame or glowing of the specimen shall extinguish within 30 s of withdrawing the glow-wire
and any burning or molten drop shall not ignite a piece of five-layer tissue paper, specified in
ISO 4046-4, spread out horizontally 200 mm + 5 mm below the specimen.

Precautions should be taken to safeguard the health of personnel conducting tests against
risk of explosion or fire, of inhalation of smoke and/or toxic products, and of toxic residues.

4.6 Photobiological requirements
4.6.1 UV Hazard
4.6.1.1 Classification

Lamps are classified into risk groups for actinic UV hazard as described in IEC 62471 for
general lighting service lamps according to Table 1:

Table 1 — Classification of risk groups

Risk group (RG) Ultraviolet hazard efficacy of
luminous radiation
(mW/klm)?2
Exempt (RG 0) <2
Low risk (RG 1) >2and <6
Moderate risk (RG 2) > 6 and < 60
High risk (RG 3) > 60

2 In IEC 62471 exposure limits are given as effective irradiance values
(unit W/m?) and for risk group classification the values for general lighting
lamps are to be reported at an illuminance level of 500 Ix. For example, the
borderline for risk group 0 (exempt) is 0,001 W/m? at an illuminance level of
500 Ix. In other words the specific value, related to the illuminance, is 0,001
divided by 500 in W/(m?-1x), which is 2 mW/(m?2-klx).

Low pressure sodium lamps may be regarded as exempt (RG 0) for UV hazard without
measurement.

4.6.1.2

Marking

In addition to the requirements of 4.2, the immediate lamp wrapping or container of lamps
shall be marked as follows or, alternatively, contain a suitable cautionary notice.

Full document details: IEC 62035 2014
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RG 0: No additional marking is required.

RG 1 and above: symbol in Clause H.2; lamps shall be operated only in a luminaire provided
with a protective shield.

RG 2 and above: symbol in Clause H.3; lamp emits a high level of UV radiation.

NOTE In North America a suitable cautionary notice is required. (For further information, consult the national
standards.) Use of the symbol is optional.

Compliance is checked by visual inspection.

4.6.1.3 Requirements

For lamps standardised in IEC 61167, the ultraviolet hazard efficacy of luminous radiation
emitted by the lamp shall not exceed the maximum value specified on the relevant lamp data
sheet.

For lamps not standardised in IEC 61167, the ultraviolet hazard efficacy of luminous radiation
emitted by the lamp shall not exceed the maximum value specified by the manufacturer.

Compliance is checked by spectroradiometric measurement, under the same conditions as for
the lamp’s electrical and photometric characteristics as given in the relevant lamp data sheet.

4.6.2 Blue light hazard
4.6.2.1 Classification
Frosted, coated, low pressure sodium lamps and high pressure sodium lamps may be

regarded as low risk (RG 1) for blue light hazard without measurement. No white light source
within the scope of this standard is expected to come into the high risk (RG 3) class.

Other lamps shall be assessed for blue light hazard according to IEC TR 62778.

NOTE Clause C.2 of IEC TR 62778:2012 gives a method to classify lamps where full spectral data is not
available.

4.6.2.2 Marking

In addition to the requirements of 4.2, the immediate lamp wrapping or container of lamps
shall be marked as follows or, alternatively, contain a suitable cautionary notice.

RG 1 or below: No additional marking is required.

RG 2: symbol H6; title: “Caution, do not stare at light source”.

NOTE In North America a suitable cautionary notice is required. (For further information, consult the national
standards.) Use of the symbol is optional.

Compliance is checked by visual inspection.

4.6.3 IR hazard

HID lamps for general lighting are not expected to reach an IR level that requires marking.
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5 Particular safety requirements

5.1 High-pressure sodium vapour lamps
For lamps with an internal starting device, the voltage pulses generated during ignition shall

not exceed the maximum pulse height as given in the information for ballast design specified
on the relevant lamp data sheet in IEC 60662.

Compliance is checked by the measurement procedure described in Annex E.

5.2 Metal halide lamps
5.21 General

Self-shielded lamps shall meet the following requirements.

5.2.2 Marking

In addition to the requirements of 4.2, the following applies.

The immediate lamp wrapping or container shall be marked with the self-shielded lamp
symbol given in Clause H.5.

NOTE In North America this symbol is not required; the lamp marking includes a luminaire code (for further
information, consult the national standards).

Compliance is checked by visual inspection.

5.2.3 Containment

The lamp shall be designed to contain all particles within the outer bulb in case an arc tube
rupture occurs.

For test procedures and conditions of compliance, see Annexes | and J.

6 Information for luminaire design

Refer to Annex F for information for luminaire design.

7 Assessment

7.1 General

This clause specifies the method a manufacturer shall use to show that his product conforms
to this standard on the basis of whole production assessment, in association with his test
records on finished products. This method can also be applied for certification purposes.
Subclause 7.2 gives details of assessment by means of the manufacturer’s records.

Details of a batch test procedure which can be used to make a limited assessment of batches
are given in 7.3. Requirements for batch testing are included in order to enable the
assessment of batches presumed to contain unsafe lamps. As some safety requirements
cannot be checked by batch testing, and as there may be no previous knowledge of the
manufacturer’s quality, batch testing cannot be used for certification purposes nor in any way
for an approval of the batch. Where a batch is found to be acceptable, a testing agency may
only conclude that there is no reason to reject the batch on safety grounds.
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7.2 Assessment of whole production by means of manufacturer’s records
7.21 General

The manufacturer shall show evidence that his products comply with the particular
requirements of 7.2.2. To this end, the manufacturer shall make available all the results of his
product testing pertinent to the requirements of this standard.

The test results may be drawn from working records and, as such, may not be immediately
available in collated form.

The assessment shall be based in general on individual factories, each meeting the
acceptance criteria of 7.2.2. However, a number of factories may be grouped together,
provided they are under the same quality management. For certification purposes, one
certificate may be issued to cover a nominated group of factories, but the certification
authority shall have the right to visit each plant to examine the local relevant records and
quality control procedures.

For certification purposes, the manufacturer shall declare a list of marks of origin and
corresponding lamp families, groups and/or types which are within the scope of this standard
and manufactured in a nominated group of factories. The certificate shall be taken to include
all lamps so listed made by the manufacturer. Notification of additions or deletions may be
made at any time.

In presenting the test results, the manufacturer may combine the results of different lamp
families, groups and/or types according to column 4 of Table 2.

The whole production assessment requires that the quality control procedures of a
manufacturer shall satisfy recognized quality system requirements for final inspection. Within
the framework of a quality system based also on in-process inspection and testing, the
manufacturer may show compliance with some of the requirements of this standard by means
of in-process inspection instead of finished product testing.

The manufacturer shall provide sufficient test records with respect to each clause and
subclause as indicated in column 5 of Table 2.

The number of nonconformities in the manufacturer’s records shall not exceed the limits
shown in Tables 3 or 4 relevant to the acceptable quality level (AQL) values shown in
column 6 of Table 2.

The period of review for assessment purposes need not be limited to a predetermined year,
but may consist of 12 consecutive calendar months immediately preceding the date of review.

A manufacturer who has met, but no longer meets, the specified criteria shall not be
disqualified from claiming compliance with this standard provided he can show that:

a) action has been taken to remedy the situation as soon as the trend was reasonably
confirmed from his test records;
b) the specified acceptance level was re-established within a period of:
1) six months for 4.3.2.2 b) and 4.3.2.3 b);
2) one month for the other clauses and subclauses.
When compliance is assessed after corrective action has been taken in accordance with items
a) and b), the test records of these lamp families, groups and/or types which do not comply

shall be excluded from the 12-month summation for their period of non-compliance. The test
results relating to the period of corrective action shall be retained in the records.
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A manufacturer who has failed to meet the requirements of a clause or subclause where
grouping of the test results is permitted, shall not be disqualified for the whole of the lamp
families, groups and/or types so grouped if he can show by additional testing that the problem
is present only in certain families, groups and/or types so grouped. In this case, either these
families, groups and/or types are dealt with in accordance with a) and b) as above or they are
deleted from the list of families, groups and/or types which the manufacturer may claim are in
conformity with the standard.

In the case of a family, group and/or type which has been deleted from the list, it may be
reinstated if satisfactory results are obtained from tests on a number of lamps equivalent to
the minimum annual sample specified in Table 2, required by the clause or subclause where
non-compliance occurred. This sample may be collected over a short period of time.

In the case of new products, there may be features which are common to existing lamp
families, groups and/or types, and these can be taken as being in compliance if the new
product is taken into the sampling scheme as soon as manufacture is started. Any feature not
so covered shall be tested before production starts.

7.2.2 Assessment of manufacturer’s records for particular tests

Table 2 specifies the type of test and other information which applies to the method of
assessing compliance to the requirements of various clauses and subclauses.

A design test needs be repeated only when a substantial change is made in the physical or
mechanical construction, materials, or manufacturing process used to manufacture the
relevant product. Tests are required for only those properties affected by the change.

7.2.3 Sampling procedures for the whole production testing

The conditions of Table 2 apply.

The whole production running tests shall be applied at least once per production day. They
may also be based on in-process inspection and testing.

The frequency of application of the various tests may be different, providing the conditions of
Table 2 are met.

Whole production tests shall be made on samples randomly selected at a rate not less than
that indicated in column 5 of Table 2. Lamps selected for one test need not be used for other
tests.

For whole production testing of the requirements for accidentally live parts (see 4.4.1), the
manufacturer shall demonstrate that there is a continuous 100 % inspection.
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Table 2 — Grouping of test records —

Sampling and acceptable quality levels (AQL)

1 2 3 4 5 6
Minimum annual sample
Permitted per accumulation AQL?
Type .
Subclause Test of test accumulation of For lamps For lamps
test records made most of made
the year infrequently %
4.2.1 Marking — legibility Running | All families with the 200 32 2,5
same method of marking
4.2.1 Marking — durability Periodic | All families with the 50 20 2,5
same method of marking
4.2.2 Marking — additional Running By group and type 200 32 2,5
information
4.3.1.1 Dimensional Periodic | By group and type 32 2,5
requirements for caps
4.3.1.2 Cap creepage Design All families using the Use Clause G.3 -
distance same cap
4.3.1.3 Cap key configuration Periodic | By group and type 125 0,65
4.3.2.2 a) Construction and Periodic | All families using the 200 80 0,65
assembly of cap/bulb same cap and
(unused) — pull test attachment method
4.3.2.2 b) Construction and Design All families using the Use Clause G.2
assembly of cap/bulb same cap and
(after heating test) — attachment method
pull test
4.3.2.3 a) Construction and Periodic | All families using the 200 80 0,65
assembly of cap/bulb same cap and
(unused) — torque test attachment method
4.3.2.3 b) Construction and Design All families using the Use Clause G.2
assembly of cap/bulb same cap and
(after heating test) — attachment method
torque test
4.41 Accidentally live parts All tests By group and type -
4.4.2 Insulation resistance Design All families using the Use Clause G.1
same cap and
attachment method
4.4.3 Electric strength Design All families using the Use Clause G.1
same cap and
attachment method
4.5.2.1 Heat test Design All families using the Use Clause G.3
same cap
4522 Ball pressure test Design All families using the Use Clause G.3
same cap
4.5.3.1 Glow-wire test Design All families using the Use Clause G.3
same cap
4.6.1.2 Marking UV RG Running By group and type 200 32
4.6.1.3 uv Design By group and type Use Clause G.3
4.6.2.1 BLH assessment Design By family b
4.6.2.2 Marking BLH RG Running By group and type 200 32
5.1. Pulse height HPS Design By group and type Use Clause G.3
5.2.2 Marking self-shielded Running By group and type 200 32 2,5
5.2.3 Containment Design By family Use Annex | or Annex J as
appropriate
2  For the use of this term, see IEC 60410.
b Under consideration.
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Table 3 provides the acceptance numbers related to AQL of 0,65% as mentioned in Table 2.

Table 3 — Acceptance numbers AQL = 0,65 %

Full document details: IEC 62035 2014

umber of lames lumber of AMBS | accoptance as percentage
records number records of lamps :y: records
80 1 2 001 1,03
81 to 125 2 2 100 1,02
126 to 200 3 2 400 1,00
201 to 260 4 2 750 0,98
261 to 315 5 3150 0,96
316 to 400 6 3 550 0,94
401 to 500 7 4 100 0,92
501 to 600 8 4 800 0.90
601 to 700 9 5700 0,88
701 to 800 10 6 800 0,86
801 to 920 11 8 200 0,84
921 to 1 040 12 10 000 0,82
1041 to 1140 13 13 000 0,80
1141 to 1 250 14 17 500 0,78
1251 to 1360 15 24 500 0,76
1361 to 1460 16 39 000 0,74
1461 to 1570 17 69 000 0,72
1571 to 1680 18 145 000 0,70
1681to 1780 19 305 000 0,68
1781 to 1890 20 1 000 000 0,67
1891 to 2 000 21
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Table 4 provides the acceptance numbers related to AQL of 2,5% as mentioned in Table 2.

Table 4 — Acceptance numbers AQL = 2,5 %

Full document details: IEC 62035 2014

Qualifying limit for
Number of lamps in Acceptance Number of lamps in acceptance as percentage
manufacturer's records number manufacturer's records of lamps :y: records
32 2 1001 3,65
33 to 50 3 1075 3,60
51 to 65 4 1150 3,55
66 to 80 5 1250 3,50
81 to 100 6 1350 3,45
101 to 125 7 1525 3,40
126 to 145 8 1700 3,35
146 to 170 9 1925 3,30
171 to 200 10 2 200 3,25
201 to 225 11 2 515 3,20
226 to 255 12 2 950 3,15
256 to 285 13 3 600 3,10
286 to 315 14 4 250 3,05
316 to 335 15 5 250 3,00
336 to 360 16 6 400 2,95
361 to 390 17 8 200 2,90
391 to 420 18 11 000 2,85
421 to 445 19 15 500 2,80
446 to 475 20 22 000 2,75
476 to 500 21 34 000 2,70
501 to 535 22 60 000 2,65
536 to 560 23 110 000 2,60
561 to 590 24 500 000 2,55
591 to 620 25 1 000 000 2,54
621 to 650 26
651 to 680 27
681 to 710 28
711 to 745 29
746 to 775 30
776 to 805 31
806 to 845 32
846 to 880 33
881 to 915 34
916 to 955 35
956 to 1 000 36
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7.3 Assessment of batches

7.31 Sampling for batch testing

The lamps for testing shall be selected in accordance with a mutually agreed method so as to
ensure proper representation. Selection shall be randomly made as nearly as possible from

one-third of the total number of containers in the batch, with a minimum of 10 containers. For
small batches of special lamp types, the lamps for testing shall be randomly selected.

In order to cover the risk of accidental breakage, a certain number of lamps in addition to the
test quantity shall be selected. These lamps shall only be substituted for lamps of the test
quantities, if necessary to make up the required quantities of lamps for the tests.

It is not necessary to replace an accidentally broken lamp if the results of the test are not
affected by its replacement, provided the required quantity of lamps for the following test is
available. If replaced, such a broken lamp shall be neglected in calculating results.

Lamps having broken bulbs when removed from the packaging after transit shall not be
included in the test.

7.3.2 Number of lamps in batch sample

For batches of over 500 lamps there shall be at least 315 sample lamps (see Table 5).

For small batches of less than, or equal to, 500 lamps (normally consisting of special lamp
types) the number of sample lamps shall be determined from the sample plan in Table 6.

7.3.3 Sequence of the tests
The testing shall be carried out in the order of the subclause numbers listed in Tables 5 or 6,

up to and including 5.2.2. Subsequent tests may involve damage to the lamp and each test
sample shall be taken separately from the original sample.

7.34 Rejection conditions for large batches (> 500 lamps)
Rejection is established if any rejection number in Table 5, with due regard to Annex G, is

reached irrespective of the quantity tested. A batch shall be rejected as soon as the rejection
number for a particular test is reached.
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7.3.5 Rejection conditions for small batches (< 500 lamps)

Rejection is established if any rejection number in Table 6 is reached irrespective of the
quantity tested. A batch shall be rejected as soon as the rejection number for a particular test
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is reached.
Table 5 — Batch sample size and rejection number
(for batches > 500 lamps)
Subclause Test :lfulranr::; R:i‘:nc;:’rn
tested
4.21 Marking — legibility 125 8
4.2.1 Marking — durability 32 3
4.2.2 Marking — additional information 125 8
4.3.2.2 a) Construction and assembly of cap/bulb (unused) — pull 80 2
test
4.3.2.3 a) Construction and assembly of cap/bulb (unused) — 80 2
torque test
4.3.1.1 Dimensional requirements for caps 32 3
4.3.1.2 Cap creepage distance Apply Clause G.3
4.3.1.3 Cap key configuration 80 2
4.41 Accidentally live parts 315 1
4.4.2 Insulation resistance Apply Clause G.1
4.4.3 Electric strength Apply Clause G.1
5.1 Pulse height Apply Clause G.3
4.6.1.2 Marking UV RG 125 ‘ 8
4.6.1.3 uv Apply Clause G.3
4.6.2.1 BLH assessment @
4.6.2.2 Marking BLH RG 125 8
5.2.2 Marking (self-shielded) 125 8
4.3.2.2 b) Construction and assembly of cap/bulb (after heating Apply Clause G.2
test) — pull test
4.3.2.3 b) Construction and assembly of cap/bulb (after heating Apply Clause G.2
test) — torque test
4.5.2.1 Heat test Apply Clause G.3
4.5.2.2 Ball-pressure test Apply Clause G.3
4.5.3.1 Glow-wire test Apply Clause G.3
5.2.3 Containment @
@ Under consideration.

Full document details: IEC 62035 2014

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-62035-2014
http://avadocuments2026.com/doc/iec-62035-2014

IEC 62035:2014 © IEC 2014

—25_

Table 6 — Batch sample size and rejection number

(for batches < 500 lamps)

Subclause Test Number of Rejection
lamps number
tested

4.21 Marking — legibility 20 3
4.2.1 Marking — durability 2 1
4.2.2 Marking — additional information 20 3
4.3.2.2 a) Construction and assembly of cap/bulb (unused) — pull 8 1
test
4.3.2.3 a) Construction and assembly of cap/bulb (unused) — 8 1
torque test
4.3.1.1 Dimensional requirements for caps 2 1
4.3.1.2 Cap creepage distance 2 1
4.3.1.3 Cap key configuration 8 1
4.41 Accidentally live parts (batch size < 125) 100 % 1
Accidentally live parts (batch size 125 to 500) 125 1
4.4.2 Insulation resistance 20 1
4.4.3 Electric strength 20 1
5.1 Pulse height 2 1
4.6.1.2 Marking UV RG a @
4.6.1.3 uv 2 1
4.6.2.1 BLH assessment a @
4.6.2.2 Marking BLH RG a @
5.2.2 Marking (self-shielded) 20 3
4.3.2.2 b) Construction and assembly of cap/bulb (after heating 8 1
test) — pull test
4.3.2.3 b) Construction and assembly of cap/bulb (after heating 8 1
test) — torque test
4521 Heat test 2 1
4.52.2 Ball pressure test 2 1
4.5.3.1 Glow-wire test 2 1
5.2.3 Containment 2 @
Based on single reduced sampling plan (see ISO 2859-1).
@ Under consideration.
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Annex A
(normative)

List of lamp caps and gauges

Table A.1 gives the data sheet references of IEC 60061.

Table A.1 — Data sheet references of IEC 60061

Cap type Cap data sheet number in Gauge data sheet number in
IEC 60061-1 IEC 60061-3
B22d 7004-10 7006-4A, 4B, 10, 11
B22d-3 7004-10A 7006-19
BY22d 7004-17 7006-4A, 17A
E26 7004-21A 7006-27D, 27E, 29L
E26/50x39 Under consideration 7006-27D, 27E, 29L
E27 7004-21 7006-27B, 27C, 28A, 50, 51A
E27/51x39 7004-27 7006-27B, 27C, 28A, 50, 51
E39 7004-24A 7006-24A, 24B, 24C
E40 7004-24 7006-27, 28D, 52, 53
Fc2 7004-114 7006-114
G12 7004-63 7006-80
PG12 7004-64 7006-81
RX7s 7004-92A Under consideration
NOTE 1 There are two variations of E26 caps which are not fully compatible, i.e. E26/24 caps used
in North America and E26/25 caps used in Japan.
NOTE 2 The list is not exhaustive.
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Annex B
(normative)

Pull and torsion test values

Tables B.1 and B.2 provide pull and torsion test values respectively.

Table B.1 — Pull test values

Unused lamps Lamps after 2 000 h heating
Cap type Pull value Temperature Pull value
N °C N
G12 1202 2804 904@
PG12 160 2 2104 120°@
@ Under consideration.

Table B.2 — Torsion test values

Cap type Unused lamps Lamps after 2 000 h heating
Torque value Temperature Torque value
Nm °C Nm
B22d and B22d-3 3,0 210 Under consideration
BY22d 3,0 150 Under consideration
E26 and E26/50x39 3,0 165 ab 2,5
E27 and E27/51x39 3,0 210 2,5
E39 5,0 230 2°b Under consideration
E40 5,0 250 ¢ Under consideration
a Japanese practice.
b In North America, the temperature shall be identical to the maximum cap temperature given in the ANSI
lamp designation code for each lamp type.
¢ For high-pressure sodium vapour lamps, 150 W and lower: 210 °C.
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Annex C
(normative)

Torsion test holders

Figures C.1 and C.2 show holders for torsion tests for lamps with Edison screw caps and
lamps with bayonet caps respectively.

K S C

aaa

_____

-\

///i

Section X-X
Threads to be in accordance with holder
threads of IEC 60061-2

IEC 1130/14

Dimension E26 E27 E39 E40 Tolerance
mm mm mm mm mm
C 32,0 32,0 47,0 47,0 Min.
K 11,0 13,5 19,0 19,0 +0/-0,3
o 23,0 23,0 34,0 34,0 +0,1
S 12,0 12,0 13,0 13,0 Min.

Figure C.1 — Holder for torsion test on lamps with Edison screw caps
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