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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Fire Properties of
Building Materials, under the authority of the Fire Safety and Prevention Industry Standards
Committee. Development of this Malaysian Standard was carried out by the Institution of Fire
Engineers (UK) Malaysia Branch which is the Standards-Writing Organisation (SWO)
appointed by SIRIM Berhad to develop standards for the fire industry.

During the development of this standard, reference was made to the following document:

BS EN 1158:1997 Building hardware - Door coordinator devices - Requirements and test
methods

AS/NZS 1905.1: 1997 Components for the protection of openings in fire resistant walls: Part
1: Fire resistant doorsets

MS 1601 consists of the following parts, under the general title ‘Specification for fire resistant
doorsets’

Part 1: Design requirements, variation from the tested specimen

Part 2: Application and classification of fire resistant doorsets

Part 3: Code of practice for installation of fire resistant doorsets

Part 4: Requirements and method of determining the performance of mortice locksets

Part 5: Requirements and method of determining the performance of cylindrical/tubular key
locksets

Part 6: Requirements and method of determining the performance of controlled door closing
devices

Part 7: Requirements and method of determining the performance of panic exit devices

Part 8: Requirements and method of determining the performance of emergency exit devices
Part 9: Requirements and method of determining the performance of door coordinator devices
Part 10: Requirements and method of determining the performance of hinges

Part 11: Requirements and method of determining the performance of door hardware
accessories
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FOREWORD (continued)

The series of MS 1601 shall also read in conjunction with the following parts of MS 1073,
Specifications for fire resistance doorsets:

Part 2:1996 Methods for determination of the fire resistant - General principles

Part 3:1996 Methods for determination of the fire resistant - Type of doorsets

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR FIRE RESISTANT DOORSETS —
PART 9: REQUIREMENTS AND METHOD OF DETERMINING THE
PERFORMANCE OF DOOR COORDINATOR DEVICES

1. Scope

This standard specifies requirements for door coordinator devices for double leaf swing doors
fitted with door closers, and includes both separately mounted devices and mechanisms
incorporated in door closers. Door coordinator devices are used where it is necessary to
ensure the correct sequence of closing of double leaf swing doors, for example doors with
rebated meeting stiles.

Door coordinator devices manufactured in accordance with this Malaysian Standard shall be
use as a requirement for reliable sequential closing of double leaf swing fire/smoke doors
incorporating rebated meeting stiles to maintain the integrity of the doors.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.”

MS 1601: Part 6 Requirement and method of determining the performance of controlled door
closing devices

EN 1155 Building hardware - Electrically powered hold-open devices for swing doors —
Requirements and test methods

MS ISO 9227: 1996 Corrosion test in artificial atmospheres - salt spray test

MS 1073 Part 2:1996 Specifications for fire resistance doorsets Methods for determination of
the fire resistant - General principles

MS 1073: Part 3:1996 Specifications for fire resistance doorsets Methods for determination of
the fire resistant - Type of doorsets

MS ISO 17025 General requirements for the competence of testing & calibration laboratories

3. Definitions

For the purpose of this standard, the definition in MS 1601: Part 6 and the following
definitions apply.

3.1 Door coordinator devices
3.1.1 Gravity arm coordinator

See Figure A1.1.
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3.1.2 Swing arm coordinator

See Figure A1.2.

3.13 Double arm swing coordinator

See Figure A1.3.

3.14 Coordinator incorporated in a door closing device

See Figure A1.4a) and A1.4b).

3.2 Controlled door closing device (door closer)

See MS 1601: Part 6

3.3 Closing moment

See MS 1601: Part 6

3.4 Power size

See MS 1601: Part 6

3.5 Rebated meeting stiles

See Figure A2.1.

3.6 Primary leaf

The first opening and last closing leaf of a rebated single swing double door set.
3.7 Secondary leaf

The last opening and first closing leaf of a rebated double leaf swing door.
3.8 Waiting position

The angular position at which the primary leaf is held to allow the secondary leaf to close first.
3.9 Carry bar

A component that ensures, in the case of the secondary leaf (see 3.7) being operated first,
that the primary leaf (see 3.6) is moved beyond the waiting position.

3.10  Automatic swing door operator

A closing device for swing doors that incorporates a powered opening mechanism.
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3.1 Automatic mode

The operation of two automatic swing door operators in which the correct coordination of the
opening and closing sequence of a rebated double leaf swing door, is achieved by means of
the operator mechanisms.

3.12 Test cycle

See MS 1601: Part 6.

3.13  Door coordinator size

A measure for the door coordinator device related to the power size of the door closing
devices fitted.

4. Classification

41 General

For the purpose of this standard, door coordinator devices shall be classified according to the
following six digit coding system:

4.1.1  Category of use (first digit)

Only one category of use is identified for door coordinator devices:

- Grade 3: For all internal and external doors for use by the public, and others, with little
incentive to take care, i.e. where there is some chance of misuse of the door.

41.2 Number of test cycles (second digit)

Two test durations are identified for door coordinator devices manufactured to this standard:

- Grade 8 — 500 000 test cycles: for door coordinator devices incorporated in, or for use in
conjunction with, automatic swing door operators, and for devices incorporated in a door
closer (see 5.2.2) and

- Grade 5— 100 000 test cycles: for all other door coordinator devices (see 5.2.2).

41.3 Test door mass (third digit)

Five door mass grades and related coordinator sizes are identified according to Table 1 of
this standard.

Where a door coordinator device is suitable for a range of door closer power sizes, both the
minimum and maximum sizes shall be identified.
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Example: The following marking denotes a door coordinator device suitable for a range of
door closer power sizes from size 4 to 6 (minimum door closer power size is size 3).

6

4

41.4 Fire Behaviour (fourth digit)

All door coordinator devices are required to comply with the fire performance requirements as
in MS 1073: Part 2 and Part 3. Therefore only Grade 1 is identified.

41.5 Safety (fifth digit)

All door coordinator devices are required to satisfy the essential requirement of safety in use.
Therefore only Grade 1 is identified.

41.6 Corrosion resistance (sixth digit)

Five grades of corrosion resistance are identified according to MS ISO 9227.
- Grade 0: No defined corrosion resistance;

- Grade 1: Mild resistance;

- Grade 2: Moderate resistance;

- Grade 3: High resistance and

- Grade 4: Very high resistance.

Table 1. Door coordinator size to door mass, door leaf, distance between hinge and
test friction

Door Test door Recommended door Distance between Test door friction
coordinator leaf mass leaf width hinge centrelines
(size) (kg) (mm max.) (mm max.) (N@h max.)
3 <60 950 1900 0.3
4 80 1100 2200 0.4
5 100 1250 2500 0.5
6 120 1400 2800 06
7 160 1600 3200 0.8
NOTE. This table relates to doors with equal leaves only.
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5. Requirements

5.1 Requirements concerning product information and design

5.1.1  The door coordinator device shall not include a hold-open device.

5.1.2 A door coordinator device manufactured to this standard shall be supplied with clear,
detailed instructions for its installation, regulation and maintenance, including
recommendations for the type of carry bar to be used for specific applications, for example
where both leaves have an emergency exit function.

For a door coordinator device which is not incorporated in a door closer these instructions
shall include the precise range of door closer power sizes for which it is intended.

Where the door coordinator device is recommended for use on a range of door constructions
(for example: leaf width and thickness, unequal leaves, hinge projection, rebate dimensions)
the instructions shall state the limits applicable, and shall give details of any special fixing
required.

5.1.3 Door coordinator devices manufactured to this standard shall be supplied with all
protective plates and parts necessary for the correct operation of the device.

5.1.4 Door coordinator devices manufactured to this standard shall enable correct
coordination of the door leaves from any angle to which they can be opened, if necessary by
the use of a carry bar.

5.1.5 Door closers which contain door coordinator devices shall conform to the
requirements of MS 1601: Part 6 (Such assessment is outside the scope of this standard).

5.2 Performance requirements
5.2.1 General

When tested in accordance with Clause 6 and Clause 7, the door coordinator device shall
satisfy the performance requirements of 5.2.2 t0 5.2.8.

5.2.2 Closing overload performance

When tested in accordance with 7.2.4, the door coordinator device shall withstand an applied
moment of 300 Nh without damage.

5.2.3 Manipulation performance
With the primary test door leaf deliberately closed ahead of the secondary leaf according to

7.2.5 the next opening operation of the active leaf to a maximum of 40° shall restore the
correct coordination operation.

© STANDARDS MALAYSIA 2007 — All rights reserved 5



MS 1601: PART 9:2007

5.2.4 Resistance of waiting position

After the primary leaf has been subjected to a closing moment of 50 Nith at the minimum
waiting position, according to 7.2.6, the door coordinator device shall achieve correct
sequential closing of the rebated test doors.

5.2.5  Durability

5.2.5.1 Grade 5 door coordinator devices: when tested in accordance with 7.2.7, these
devices shall achieve 25 000 test cycles with both leaves opened solely by operating the
secondary leaf, and 75 000 test cycles with both leaves operated independently to 90°.

5.2.5.2 Grade 8 door coordinator devices: when tested in accordance with 7.2.7, these
devices shall achieve 25 000 test cycles with both leaves opened solely by operating the
secondary leaf, 25 000 test cycles with both leaves operated independently to 90°, and 450
000 test cycles with the device operating in automatic mode.

5.2.6 Damage

Throughout the test programme there shall be no damage to the door coordinator device that
would adversely affect its performance to this standard.

5.2.7 Corrosion resistance

5.2.7.1  The requirements of the salt spray test described in MS ISO 9227 shall be met,
according to its classification (see 4.7).

5.2.7.2  After being subjected to the relevant salt spray test the door coordinator device
shall meet the requirement of 5.2.3.

5.2.8 The door coordinator device, representative of its type, shall have been incorporated
in a door assembly that has satisfied the appropriate criteria of a fire test. The test shall have
been on a full sized assembly in accordance with MS 1073: Part 2 and Part 3.

NOTES:

1. A wider field of application may be obtained by subjecting the product to a test in accordance with MS 1600: Part
3.

2. Products often penetrate the door leaf and interrupt the leaf edge/frame gap. The influence that this may have on
the smoke control properties of a door assembly can only be determined by subjecting a full sized door assembly,
fitted with the component to the test described in MS 1600: Part 7.

6. Test apparatus
6.1 General
The test apparatus shall consist of a test door assembly with two door leaves mounted in a

frame, and with automatic actuating means to enable each door leaf to be opened
independently to 95°.
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The actuating means shall not impede the return of the test door leaves to the fully closed
position. Where the door coordinator device under test is not incorporated in a door closer,
provision shall be made for door closers in accordance with MS 1601: Part 6 and in
accordance with 5.1.2 to be fitted to the test doors.

The automatic actuating means shall apply the opening forces at a distance of between 500
mm and 700 mm from the vertical axis of rotation of each door leaf.

6.2 Test door

6.2.1 The test door assembly shall consist of two leaves, size as tested in the full scale of
furnace. They shall have rebated meeting stiles with dimensions according to the
manufacturer’s recommendations. The test apparatus shall have means of attaching weights
so that the door leaf masses can be adjusted to suit the size of door coordinator device under
test in accordance with Table 1.

6.2.2 The position of the centre of gravity shall be nominally at the mid-height position of
each test door leaf, and 500 mm from the vertical axis of the hinges or pivots.

6.2.3 The test door leaves shall be mounted vertically on hinges with bearings, or, in the
case of door coordinator devices that pivot the door, on the device under test.

Supporting hinges with bearings forming a part of the test apparatus shall be such that the
moment to overcome friction shall not exceed the values stated in Table 1.

The moment shall be determined by measuring the maximum force in N required to slowly
(not faster than 1°/s) open and close the test door fully, the force being applied perpendicular
to the door leaf face. The frictional moment is expressed as the product of the measured force
and its distance in m from the vertical axis of rotation.

6.2.4 Means shall be provided for recording the number of operating cycles of the test door
leaf.

6.3 Force measurement

A force gauge or comparable device, with an accuracy of 1.5 % or better, shall be provided
for determining the opening and closing moments in accordance with this test method clause
7. Instrument shall be calibrated by laboratory that is accredited to MS ISO 17025, general
requirements for the competence of testing calibration laboratories.

7. Test methods

7.1 General

7.1.1 Tolerances

Throughout this test method the following tolerances shall apply, unless otherwise stated:-

- massinkg :t2 %,;
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- lengthinmm ::+2%;

- angular position : *2°;

- forcein N : 2 %;

- timeins ::5%;

- temperature in °C :+2 °C; and

- momentin N :*2 %.

The ambient temperature of the test environment shall be controlled throughout the tests to
between 15° C and 30° C. The environment shall be substantially free from draughts.

7.1.2 Sampling

Two test samples shall be used for performance verification to this standard (see Annex B):
- test sample A for mechanical performance and durability; and

- test sample B for general requirements and corrosion resistance.

7.2 Test procedure sample A - mechanical performance and durability

The tests shall be carried out in the order as detailed in 7.2.1 to 7.2.8.

7.2.1 General

The door coordinator device shall be tested with those door closer power sizes for which it is
recommended.

The closing moments shall be adjusted to the 0° to 4° values of Table 2.

Table 2. Door coordinator size in relation to closing moment

Door coordinator size Closing moment between 0° to 4°
(NIm)

18

26

37

54

87

N0~ (W

Apply weights to the door leaves so that their mass and centre of gravity are each in
accordance with Table 1 and 6.2.1, for the particular size of door coordinator device being
tested.

8 © STANDARDS MALAYSIA 2007 — All rights reserved



MS 1601: PART 9:2007

7.2.2 Test door adjustment

Install the door closers on the test door leaves in accordance with the manufacturer’s
instructions. Adjust the door closer regulators such that the secondary leaf closes smoothly
from 90° to fully closed within 5 s to 7 s. Adjust the closing time of the primary leaf from 90° to
the fully closed position approximately 1 s faster than the closing time of the secondary leaf.
Ensure that the primary leaf always closes faster than the secondary leaf.

7.2.3 Installation

Install the door coordinator device according to the manufacturer’s standard installation
instructions.

Select the carry bar type as recommended by the manufacturer of the door coordinator
device and install in accordance with his instructions.

7.2.4 Overload performance test

Open both door leaves by operating the secondary leaf. Ensure the primary leaf is held in the
waiting position by the door coordinator device. Secure the secondary leaf at not less than
80° open. Slowly apply a 300 Nim closing moment to the primary leaf for 5s to 6s and verify
that no damage is caused.

7.2.5 Manipulation test

Close the primary leaf by manually operating the mechanism of the door coordinator device.
Release the secondary leaf to allow deliberate miscoordination of the leaves.

Open the primary leaf to at least 40°, in a time of between 2 s and 4 s, and release, allowing
the door leaves to close under the control of the door closers. Verify that the correct
sequences of closing of both door leaves is achieved by the door coordinator device.

Repeat the test a further nine times.

7.2.6 Waiting position test

Open both door leaves, by operating the secondary leaf smoothly to 90° in a time of 5 s to 6
s. Ensure the primary leaf is held in the waiting position by the door coordinator device.

Secure the secondary leaf at not less than 80° open and slowly apply a 50 Nih closing
moment to the primary leaf for 5sto 6 s.

Having removed the 50 NIth moment, release the secondary leaf to close fully under the
control of the door closer. Verify that the correct sequence of closing of both leaves is
achieved by the door coordinator device.

7.2.7 Durability test
7.2.7.1  Throughout the cyclic test the door closer regulators may be readjusted to maintain

the correct operating sequence in accordance to 7.2.2 or where relevant 7.2.7.4. A suitable
control system shall identify any malfunction of the door coordinator device during the test.

© STANDARDS MALAYSIA 2007 — All rights reserved 9



MS 1601: PART 9:2007

7.2.7.2 Set up the test apparatus to open both door leaves, solely by operating the
secondary leaf to an opening angle of not more than 90° at such a velocity that it causes the
primary leaf to reach an opening angle of 40° + 5°.

Ensure both door leaves close fully, under the control of the door closers, before initiating the
next test cycles.

Continue cyclic test to a total of 25 000 test cycles.

7.2.7.3  Set up the test apparatus to first open the primary leaf smoothly to 90° in a time of
2s to 3s, followed by opening the secondary leaf, also to 90° in atime of 2st0 3 s.

Verify, by adjustment of the door closer regulators according to 7.2.2, that the primary leaf is
held in the waiting position for not less than 0.5 s, before being released by the secondary
leaf through the door coordinator device.

Continue cyclic test to a total of 100 000 test cycles.

7.2.7.4 For grade 8 door coordinator devices only. Set up the test apparatus, or in the case
of automatic swing door operators the devices under test, to first open the primary leaf
smoothly to 90° in a time of 2 s to 3 s, followed by opening the secondary leaf, also to 90° in a
timeof 2sto3s.

Adjust the regulators of the door closing device such that the primary leaf closes smoothly
from 90° to fully closed within 5 sto 7 s.

Adjust the closing time of the secondary leaf from 90° to the fully closed position
approximately 1 s faster than the closing time of the primary leaf.

Ensure that the secondary leaf is always closed before the primary leaf reaches the waiting
position.

Continue cyclic test to a total of 500 000 test cycles.

7.2.8 Tests upon completion of durability test

7.2.8.1 Repeat 7.2.4

7.2.8.2 Repeat 7.2.5

7.2.8.3 Repeat 7.2.6

7.3 Test procedure sample B — general requirements and corrosion resistance

The tests shall be carried out in the order as detailed in 7.3.1 to 7.3.6.

10 © STANDARDS MALAYSIA 2007 — All rights reserved
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7.3.1 General

The door coordinator device shall be tested at the minimum of door closer power size for
which it is recommended. The closing moments shall be adjusted to the 0° to 4° values of
Table 2.

Apply weights to the test door leaves so that their mass and centre of gravity are each in
accordance with Table 1 and 6.2.1, for the particular size of door coordinator device being
tested.

7.3.2 Test door adjustment

Adjust the door in accordance with 7.2.2.

7.3.3 Installation

Install the door coordinator device and carry bar according to 7.2.3.

7.3.4 Verification of general requirements

Verify that the requirements of 5.1 and Clause 8, and where relevant, 5.2.8 are met.

A suitability claimed by the manufacturer for a range of door/frame constructions shall be
proven by examination of appropriate drawings and/or calculations. If this is not possible,
functional tests according to 7.2.5 and the first paragraph of 7.2.6 shall be carried out for the
most unfavourable constructions.

7.3.5 Manipulation test

Close the primary leaf by manually operating the mechanism of the door coordinator device.
Release the secondary leaf to allow deliberate miscoordination of the leaves.

Open the primary leaf to 40°, in a time of between 2 s and 4 s, and release, allowing the door
leaves to close under the control of the door closers. Verify that the correct sequence of
closing of both door leaves is achieved by the door coordinator device.

7.3.6 Salt spray test

Remove the door coordinator device from the test apparatus and carry out a salt spray test in
accordance with MS ISO 9227 for the grade of corrosion resistance claimed.

7.3.7 Repeat of manipulation test
After completion of the salt spray test and within a maximum time of 24 h reinstall the door

coordinator device on the test apparatus and repeat the procedure described in 7.3.5. Verify
that the device meets the requirements of 5.2.7.
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8. Marking

Each door coordinator device manufactured to this standard shall be marked with the
following:

a) manufacturer’s name or trademark, or other means of identification;
b) product model identification;

c) classification in accordance with Clause 4;

d) number of this Malaysian Standard and

e) year and month of manufacture.

NOTE. This information can be in a coded form.

In the case of concealed door closers incorporating the door coordinator device, the above
information shall be readily visible after removal of the cover plate.
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Annex A
(normative)

lllustrations of door coordinator devices and meeting stile details

A1. Types of door coordinator

Figure A1.1 Gravity arm coordinator
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Figure A1.2 Swing arm coordinator

Figure A1.3 Double arm swing coordinator
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Figure A1.4a) Coordinator incorporated in a door closing device example 1

Figure A1.4b) Coordinator incorporated in a door closing device example 2
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A2. lllustrations of meeting stile details

I D

Figure A2.1 Rebated meeting stiles

Figure A2.1 Plain meeting stiles
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Annex B

Flow chart of test procedure

Requirements
Choose tWO sample A YES Suitable for
Set to min. and max. a range of door MS 1601:
ower size closer power :
P 712 sizes? Part6
NO
I
Sample(s) A (7.2)
(Mechanical performance Sample(s) B (7.3)
I (General requirement and
and durability) . -
| corrosion resistance)
| 522
Overload performance (300Nm 704
closing moment, primary leaf) - General requirement 73.4 51.528,8
— | ‘ 523
Manipulation test
(miscoordination) .25 Manipulation test 523
. s 7.35
I (miscoordiation)
Waiting position test (50Nm ‘ 524
closing moment, primary leaf) 726 5271
[ Salt spray test 7.3.6 o
Durability
Open secondary leaf (25 000 cycles) 7.2.7.2 ‘ 5.2.5a
Open both leaves (25 000 cycles) 7.2.7.3
Repeat manipulation test
Grade 5 (miscoordination) 725 523
Grade 8
Durability (45 000 cycles) 7074
Open both leaves 59 5p
e
Recheck overload performance 704
(300Nm closing moment, primary leaf) ~ " 522
I
Repeat manipulation test
(miscoordination) 725 523
[
Repeat waiting position test (50Nm
closing moment, primary leaf) 7.26 52.4
|
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