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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-95: Particular requirements for drives for vertically
moving garage doors for residential use

FOREWORD

1) Theg IEC (International Electrotechnical Commission) is a worldwide organization fg i S prising
all pational electrotechnical committees (IEC National Committees). The obje e i romote
international co-operation on all questions concerning standardization in the e € tronic figlds. To
this| end and in addition to other activities, the IEC publishes Internatiopa a i pargtion is
entjusted to technical committees; any IEC National Committee intergsted\ j ith may
parficipate in this preparatory work. International, governmental and no ¢ anizati liaising
with the IEC also participate in this preparation. The . 3 ational
Orglanization for Standardization (ISO) in accordance with condition ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matter s nearly as possiple, an
intefnational consensus of opinion on the relevant subjects isincg i orhmittee has repres¢ntation
from all interested National Committees.

3) The documents produced have the form of/fecoqm ] i al ¥se and are published in the form
of g$tandards, technical specifications, i ides and fhey are accepted by the National

Committees in that sense.

4) In grder to promote international unificatiof, ittees undertake to apply IEC Interpational
Stapdards transparently to the maximum| exte possikleN\in their national and regional standards. Any
divdrgence between the IEC~Standard and thepon'n wational or regional standard shall be|clearly

indifcated in the latter.

5) Theg IEC provides no mparking\procedure to indi te its aproval and cannot be rendered responsible [for any
equipment declared to i S P

6) Attgntion is drawptq th ibilit S elements of this International Standard may be the |subject
of patent rights. F S jBle for identifying any or all such patent rights.

This ¢ 0335 has been prepared by IEC technical committee

61: S¢ i

This s
techni

¢ replaces the first edition published in 1998. It constitutes a

The te 60335 is based on the following documents:

FDIS Report on voting

61/2229/FDIS 61/2304/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to
convert that publication into the IEC standard: Safety requirements for electric drives for
vertically moving garage doors for residential use.
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:
— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:
— requirements: in roman type;

— tes$t specifications: in italic type;

— nofes: in small roman type.

Words |n bold in the text are defined in Clause 3. When a definition concerns an 4 and the

associdted noun are also in bold.

The cpmmittee has decided that the contents of this publicati® d until

2004.|At this date, the publication will be

* reg¢onfirmed;
e withdrawn;

+ replaced by a revised edition, or
* anpended.

The fgllowing differences exist in the co

— 6.1 Class 0l appliances are allowed (Japa
— 7.1 Additional markings ayé

- 7.12.1: Additional warnings.and %
— 11]7: The test conditions i

— 19]9: A running,oyerloa
- 20/101: Thet S

A bilirjgual versi
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there [is compatibility with the wiring rules when the appliance is conng supply
mains|. However, national wiring rules may differ.

If an @appliance within the scope of this standard also incorporates fun vered
by anpther part 2 of IEC 60335, the relevant part 2 is applied to~ea SEpa ly, as
far as| is reasonable. If applicable, the influence of one funcfion on ‘ taken into
accoulnt.

This gtandard is a product family standard dealing w he 38 j takes

preceflence over horizontal and generic standards cgvering

An appliance that complies with the te i3 stank t necessarily be considered to
comply with the safety principles of the standa ind to
have other features that impair the level ef saf 5

ptailed

An appliance employing materials or having foxms
in the| requirements of thjs ; Yy bs amingd”and tested according to the intent of
i S |

the regquirements and, if wbstantially\equivalent, may be considered to gomply
with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-95: Particular requirements for drives for vertically
moving garage doors for residential use

Scope

lause O Falt T 1S replaced Dy the TOlOWINg.

This International Standard deals with the safety of electric drive rs for
residgntial use that open and close in a vertical direction, the ra oltage~af the drives
being|not more than 250 V for single-phase appliances and 480 V o t also
cover$ the hazards associated with the movement of these ele DI'S.
NOTE 101 Examples of garage doors are shown in Figure 101.

NOTE 102 The drive may be supplied with a garage door.

NOTE 103 This standard also applies to entrapment protectio t cover
hazard$ related to the mechanisms of the door itself.

As fa
appli

it doe
childré

NOTE
nationa

NOTE

2

for
for
for
int
exf

N

This ¢

Additii

]

ome. However, in ge

garage doorsA0
commercial an

60068
chloride solution)

3 Definitions

This clause of Part 1 is applicable except as follows.

3.1.9 Replacement:

normal operation
operation of the drive under the following conditions

Drives supplied without a door are operated with their rated load.

hazards presented by

neral,
s that

by the

-2-52:1996. Environmental testing — Part 2: Tests — Test Kb: Salt mist. cyclic (sipdium

Drives supplied with a door are operated with the door installed in accordance with the
instructions.
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3.101
drive
motor and other components that control the movement of the door

NOTE Examples of components are gears, controls, brakes and inherent entrapment protection systems.

3.102
inherent entrapment protection system
system incorporated in the drive to provide protection against entrapment

3.103

non-inherent entrapment protection device
devicg¢ that is not part of the drive, but is installed with the door o provide
entrapment when activated

ofection-against

NOTE | Examples are pressure sensitive edges and active opto-electronic protective d

3.104
biasefd-off switch
switch that automatically returns to the off position when its s’released

3.105
rated|load
force pr torque assigned to the drive by the man

4 General requirement

This dlause of Part 1 is applicable.

5 General condition

This dlause of Parj 118
5.2 Addition:

When drive
that gi ted in
accor

6 C

This dlause of Part 1 is applicable except as follows.

6.1 Modification:

Drives shall be class I, class Il or class Ill.
6.2 Addition:

Drives for outdoor use shall be at least IPX4.

6.101 Enclosures of non-inherent entrapment protection devices shall also provide the
appropriate degree of protection against ingress of solid foreign objects. They shall be at least
IP4X.

Compliance is checked by inspection and the relevant tests.
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7 Marking and instructions
This clause of Part 1 is applicable except as follows.
7.1 Addition:

The rated load shall be marked, unless the drive is supplied with a door.

7.12 Addition:

60335-2-95 © IEC:2002(E)

The irstroctions—strattstatethesubstanceof thefottowing:
WARNING: Important safety instructions. It is important for the s
follow all instructions. Save these instructions.

The irstructions shall include the substance of the following:
— do not allow children to play with door controls. Keep remote con
— watch the moving door and keep people away until

closed;
— tal

W
— frgquently examine the installatio

Sig

fa

présent a hazard;
dettails on how to ug

rmation 00fcer

in
7.12.1

The in
w

to

ildren;

ed or
Hue to

gs for
nce a

object
t may

The i nd its

assoc dicate

the ty

The instelationnrstruetions-shal-nretude-the-substance-of-the-follewing:

— before installing the drive, remove all unnecessary ropes or chains and disable any
equipment, such as locks, not needed for powered operation;

— before installing the drive, check that the door is in good mechanical condition, correctly

balanced and opens and closes properly;
install the actuating member for the manual release at a height less than 1,8 m;

from moving parts;

NOTE 101 It is not required to specify a minimum height for key-operated switches.

fixed controls;

install any fixed control at a height of at least 1,5 m and within sight of the door but away

permanently fix the labels warning against entrapment in a prominent place or near any
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— permanently fix the label concerning the manual release adjacent to its actuating member;

— after installation, ensure that the mechanism is properly adjusted and that the drive
reverses when the door contacts a 40 mm high object placed on the floor.

7.101 Drives shall be supplied with a label suitable for permanent fixing that states the
substance of the following:

Keep children away when the door is moving.

This warning shall also be given by a pictogram having a height of at least 60 mm.

NOTE An-—exarmole-of-a-suitable-pietoatam—is—shewh—tha-Eiagura—102
L L ) ) -

Compfiance is checked by inspection and by measurement.

7.102( Drives shall be supplied with a label suitable for perma
substance of the following:

WARNING: Risk of entrapment. Regularly check and, jf

Compliance is checked by inspection.

7.103| Drives shall be supplied with aAa s how

to usg the manual release.

Compliance is checked by inspection.

8 Protection againstlacce

This dlause of Part 1 is

8.2 Modiﬁcatio@

Basic|
during

uched

9 S

This ¢

10 Power input and current

This clause of Part 1 is applicable except as follows.
10.1 Modification:

Instead of determining the mean value, the maximum value of power input is determined, the
effect of inrush currents being ignored.

10.2 Modification:

Instead of determining the mean value, the maximum value of the current is determined,
inrush currents being ignored.
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11 Heating

This clause of Part 1 is applicable except as follows.
11.7 Replacement:

Drives supplied without a door are operated for 2 min.

Drives supplied with a door are operated for three cycles of opening and closing the door,
withouyt rest periods

12 Void

13 Ljeakage current and electric strength at operating

This glause of Part 1 is applicable.

14 Transient overvoltages

This dlause of Part 1 is applicable.

15 Moisture resistance

This dlause of Part 1 is apph

16 L

This ¢

17 Q ormers and associated circuits

This ¢

18 E

This dlause-of Part 1 is not applicable.

19 Abnormal operation

This clause of Part 1 is applicable except as follows.
19.9 Not applicable.

19.10 Not applicable.

19.13 Addition:

After each test, the appliance shall comply with 20.102 to 20.107.
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20 Stability and mechanical hazards
This clause of Part 1 is applicable except as follows.

20.2 Addition:

NOTE 101 Moving parts of drives intended to be installed at a height of at least 2,5 m above the ground are
considered to be positioned so that adequate protection is provided.

20.101 Drives shall prevent doors from closing accidentally.

Compfiance is checked by the following test.

The drive is supplied at rated voltage but is not operated. It is lo&Q ith imes the
rated|load applied for 30 min. If the drive is supplied with a door, 1 to the
door gnd is equal to the highest force exerted by it.

There|shall be no movement except for removal of any play,

NOTE | The highest force is determined with the door in the mg E ithe t being
energized.

The test is repeated with the drive supplied at
discofnected.

supply

20.102 The operation of an inherent ®
resulting from a closing door.

injury

Compliance is checked by the

The drive is installed ree’ with the installation instructions, the| force
exertgd by the adriv 'he highest value. Non-inherent entrapment
protection de tive. The drive is supplied at rated voltage and
operated to closeMhg o placed at any height exceeding 40 mm aboye the

floor, put not withip S downward travel from the fully open position.

The dpor sha } sment within 2 s after it has come into contact with the obstacle
and shpall op

The tast i f e drive supplied at 0,85 times rated voltage.

20.108 The.inherent entrapment protection system shall ensure that the time to operate
the dqorisnot excessive.

Compliance is checked by the following test, which is carried out without a door.

The drive is supplied at rated voltage, any limit switches being rendered inoperative. The
closing movement is initiated. The drive shall reverse within 30 s. The opening movement is
then initiated and the drive shall stop within 30 s.

The test is repeated with the drive supplied at 0,85 times rated voltage.

20.104 The activation of a non-inherent entrapment protection device shall prevent injury
resulting from a closing door.

Compliance is checked by the following test.
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The drive is installed in accordance with the installation instructions and supplied at rated
voltage. The closing movement is initiated and the non-inherent entrapment protection
device is activated. The drive shall reverse its movement. Activation of the non-inherent
entrapment protection device shall prevent initiation of the closing movement.

The test is repeated with the drive supplied at 0,85 times rated voltage.

NOTE 1 The test may be carried out without a door.

NOTE 2 Non-inherent entrapment protection devices connected to the supply mains separately from the drive
are supplied as specified for the drive.

20.10p—Nen-inherer Atras oroteetic i i tve— opto-
electrpnic protectlve dewce shall detect statlonary and moving obst
closing door to stop and reverse its movement.

Compliance is checked by the following tests.

The npon-inherent entrapment protection device is i ] 3 ith the
installation instructions. The drive is supplied at rated vaoftage S ent of
the dqor is initiated. White-painted stationary and movi S are e door
in turn.

The stationary obstacle measures approximate(y YO m herght, 300 mm in length and
80 mm in width. It is placed under thg doqQr ¢ at r hne of

the dqor opening, first centrally and the

The moving obstacle measures approximately 50NN § . One
end of the cylinder is suspended 90 me he floor and placed centrally above the
beam|of the non-inheren{ protectio evice. The cylinder is swung through the
beam|from an angle 0f45°

During each test/the n
door reverses it

ent protection device shall operate so that the

20.10 inhére : protection devices incorporating a pressure sensitive
edge 2 actes and cause the closing door to stop and revelse its
movement bgfore orce is exerted by the door.

Compfi } cked by\the following test.

The | j ent entrapment protection device is installed in accordance with the
installation instructiohs. The drive is supplied at rated voltage and the closing movenient of
the dqords initiated. A stationary obstacle measuring 40 mm in height, 25 mm in width and at
/east 200 rrrrrr I.II /Ullyth I.O HI’GUUC" ulldUl tILl‘G dUUI at II‘yl’?t auyl’co tU thU Hl’GIlU Uf th door

opening. It is first placed centrally and then 100 mm from each end of the door opening.

The non-inherent entrapment protection device shall operate so that the door reverses its
movement. The force exerted on the obstacle after actuation of the edge sensor shall not
exceed 150 N.

NOTE Impact forces are not measured.

The test is repeated with an obstacle measuring 250 mm x 250 mm and at least 200 mm in
length, the force, however, not being measured.
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20.107 A short circuit or open circuit in the wiring connected to a non-inherent entrapment
protection device or other external control shall not affect the operation of the inherent

entrapment protection system during the closing movement of the drive.

Compliance is checked by repeating the relevant tests of 20.102 and 20.103, and applying

one fault condition at a time.

NOTE 1 The requirement is met if the door is not operable when the fault is applied.
NOTE 2 Electronic circuits are checked by the tests of 19.11 and 19.12.
NOTE 3 The test may be carried out without a door.

20.108 During the closing movement of the drive, the actuation of a mfantal contro| shall
stop and reverse the movement. During the opening movement, i \ p the
moveiment. However, for three-button controls

— the actuation of the "up" button shall stop and reverse the closing

— th¢ actuation of the "down" button shall have no effect on th

— the actuation of the "stop" button shall only stop the mave

Compliance is checked by manual test.

NOTE | The test may be carried out without a door.

20.109 The appliance shall incorpors brated
manu ack or
unexplected operation of the drive.

Compfiance is checked by op stacle
placed at different heigh te not
exceedi

The te¢st is carrt « i then
withoyt the drive beingene

20.11 automatically after the movement has bpped
uninteg

NOTE iftentignal\stopping\may Ye caused by interruption of the power supply or by operation of a thermal
cut-out.

Compfi

The drive’is supplied at rated voltage and operated under normal operation. The supply is
then iwmmw_m&dmmww i 1

The drive is operated again and operation of the thermal cut-out is simulated. After the fault

condition has been removed, the drive shall not restart automatically.

21 Mechanical strength

This clause of Part 1 is applicable.

22 Construction

This clause of Part 1 is applicable except as follows.
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22.101 It shall not be possible to adjust the drive without the use of a tool.

Comp

liance is checked by inspection.

22.102 Drives shall be supplied with all associated components necessary for compliance
with this standard.

Comp

liance is checked by inspection.

22.103 Drives that generate a force exceeding 150 N shall incorporate an inherent

entraj
prote
syste

Comp
Non-i
the d

tests
being

22.10
mean
inope

Comp
22.10
Comp

22.10
of the

Compfi

NOTE
NOTE }

22.10

y It shalf'only be possible to open and close the door by use of a manual control.

Comp

b door

dered

all be

jahce is checked by inspection.

23 Internal wiring

This c

lause of Part 1 is applicable.

24 Components

This c

lause of Part 1 is applicable except as follows.
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24.1.3 Addition:

If a switch is used to disconnect the drive when the manual release is operated, the switch is

tested for 300 cycles of operation.

25 Supply connection and external flexible cords
This clause of Part 1 is applicable except as follows.

25.7 _Addition:

lighter than ordinary polychloroprene sheathed cord (code designatio

26 Terminals for external conductors

This glause of Part 1 is applicable.

27 Provision for earthing

This glause of Part 1 is applicable.

28 Slcrews and connections

This ¢

29 C d solid insulation

This ¢

30 R
This g G tad is applicable except as follows.

30.2.2

31 Resistance to rusting

This clause of Part 1 is applicable except as follows.

Addition:

ot be

For parts intended to be installed outdoors, compliance is checked by the salt mist test of

IEC 60068-2-52, severity 2 being applicable.

Before the test, coatings are scratched by means of a hardened steel pin, the end of which
has the form of a cone with an angle of 40° |Its tip is rounded with a radius of
0,25 mm = 0,02 mm. The pin is loaded so that the force exerted along its axisis 10 N £ 0,5 N.
The scratches are made by drawing the pin along the surface of the coating at a speed of
approximately 20 mm/s. Five scratches are made at least 5 mm apart and at least 5 mm from

the edges.
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After the test, the appliance shall not have deteriorated to such an extent that compliance with
this standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be broken
and shall not have loosened from the metal surface.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is applicable.

@%
S
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IEC 2720/02

Types
One-piece door with horizontal track

One-piece door with vertical and horizontal track

Sectional door with horizontal folding

a
b
¢ Sectional door with horizontal and vertical track
d
e Vertical tracked canopy door

f

Rolling door

Figure 101 — Examples of types of garage doors
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