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Foreword

This Malaysian Standard was developed by the Technical Committee on Aluminium Products
(NSC 04/TC 5) under the authority of the National Standards Committee on Building,
Construction and Civil Engineering (NSC 04).

This second revision of MS 1017:2022 cancels and replaces MS 1017:2012, Aluminium framed
sliding glass doors — Specification (First revision).

Modification in this revision incorporate test method and revise performance criteria in line with
the current development of the building construction industries.

Modification in this revision are as follows:
a) Subclause 5.1 a), amend on anodic coating to comply to ISO 7599;

b) Subclause 5.1 b), revise requirements on liquid coating to comply to BS4842,
AAMA2603, AAMA2604 and AAMA 2605;

C) Subclause 5.1c), revise requirements on powder coating to comply to BS4842,
AAMA2603, AAMA2604 and AAMA 2605;

d) Subclause 5.3, amend the requirements for operating devices, bearing devises and
hardware;

e) Subclause 5.4, add in thermoplastic (TPV) material and compliance to ASTM C864 and
ASTM C509;

f) Subclause 5.7 amendment as below:

i. add in new standard, MS 2666 - Insulating glass unit (IGU) - Performance and
evaluation;

i.  amendment of title of MS 2397 solar reflective glass to “Coated glass”; and
ii.  add in new standard, MS 2676 - Wired glass.
9) Subclause 5.8, add in thermoplastic (TPV) material;

h) Subclause 5.9, add in “Hot dip galvanizing” to comply to MS 739, ISO 10684, ISO 898 or
EN 13811;

i) Subclause 10.1, add in designation of test specimens for proprietary window systems;
)] Subclause 10.2, rearrange of sequence of tests;

k) Subclause 10.2.1.1.4, revise the air leakage rates and removed air leakage graphs in
Figure 3a and Figure 3b in previous version;

) Subclause 10.2.1.2.3, amend definition of “water leakage”;

m)  Subclause 10.2.1.4.2 b), remove requirement for residual deflection in previous version;
© STANDARDS MALAYSIA 2022 - All rights reserved ii
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n) Subclause 10.2.2, remove optional status of operation tests in previous version; and
0) Annex H, added new annex for informative on summary of inspection/testing programme.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Aluminium framed sliding glass doors —Specification
(Second revision)

1 Scope

This Malaysian Standard specifies materials, construction, finishes, hardware and performance
standard for aluminium framed sliding doors.

This document does not include sliding folding doors and mechanically operated sliding doors.
Sliding doors containing panels which exceed 1 500 mm in width or 3 000 mm in height are not
covered in this standard.

It does not include any type of hanging doors and heavy duty non-residential sliding doors such
as those used in garages, showrooms, and movable shop-fronts. Full-height framed sliding
door at the perimeter of a building are not within this document.

2 Normative references

The documents and publications referred to in this standard are listed in Annex A.

3 Terms and definitions

For the purpose of this standard, the terms and definitions given in MS 2394-1 and the
following apply.

3.1

aluminium framed sliding glass door

aluminium framed sliding glass doors shall consist of two or more panels of glass contained in
aluminium frames which in turn are contained within an aluminium outer frame designed so that
one or more panels are movable by sliding in a horizontal direction. The panels may be all
sliding or some sliding and some fixed. This is abbreviated to ‘sliding door’ throughout the text

3.2

air leakage

the air flow through a closed test specimen when subjected to differential pressure. The air
leakage is characterised by a flow of air expressed in m3/h as a function of the pressure. This
flow may be related to the fixed surface area of the test specimen (flow per unit of surface
m?3/h/m?2), or to the total length of opening joint of the test specimen (flow per unit length m3/h/m)

3.3

bearing device

a wheel, roller, skid or any other devices fitted at the top head or bottom rail of a horizontally
sliding door to support the weight of the panel and facilitate smooth movement

3.4
bottom track
the bottom horizontal member of an outer frame

© STANDARDS MALAYSIA 2022 - All rights reserved 1
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3.5

consultants/ building professionals

architect, designer, engineer, contracting officer, quantity surveyor who has the authority to
amend and/or approve any change to the design and testing requirements

3.6

design wind pressure

wind pressure for the design of sliding door. The pressure shall be determined in accordance
with MS 1553 or wind design code acceptable to the specifying authority/specifier or by
boundary layer wind tunnel tests

3.7
fixed panel
any glazed area of the door that is fixed in position within the outer frame

3.8

glazing adaptor

a supplementary frame or section inserted into the normal glazing rebate to provide a glazing
rebate of alternative dimension

3.9

glazing gasket

synthetic rubber strip fitted to and seal the interface between the glass and the frame and/or
the glass and the glazing bead

3.10
handing
all handing shall be determined when the sliding door is viewed from the outside

3.11
hardware
fittings attached to the sliding door that are used to operate and/or secure the panel

3.12
head
the top horizontal member of an outer frame

3.13
insulating glass unit
two or more panes of glass spaced apart and hermetically sealed in a factory

3.14
jamb
the vertical perimeter member of an outer frame

3.15
locking device
Items of hardware that are used to secure the sash in the closed position

3.16

mullion

the vertical, intermediate members fixed between the head and sill of a sliding door subdividing
the door into lights

2 © STANDARDS MALAYSIA 2022 - All rights reserved
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3.17
outer frame
the outer surrounding horizontal and vertical members of the door

3.18

permanent deformation

the permanent displacement from an original position that remains after an applied load has
been removed

3.19

pressure difference

the differential static air pressure across the specimen. The difference is positive when the
external pressure is higher than the internal pressure. It is negative when the external pressure
is lower than the internal pressure

3.20
rail
horizontal member of the inner panel/sash

3.21

sealant

elastomeric material with adhesive qualities that joins components of a similar or dissimilar
nature to provide an effective barrier against the passage of air and water

3.22

specifying authority

architect, designer, engineer and/or contracting officer who has the authority to specify, amend,
change and approve the design, specification and performance requirements

3.23
stile
vertical member of the inner panel/sash

3.24

structural frame

framing members such as mullions, transoms, stiles and rails that resist the wind load and
imposed load acting on the door

3.25

structural sealant

elastomeric material with structural and adhesive qualities that joins components of similar or
dissimilar nature to provide an effective bonding to resist wind load and imposed load and to
serve as an effective barrier against the passage of air and water

3.26

test load

the design wind pressure (unless otherwise specified) both positive and negative for which the
specimens are to be tested, expressed in Pascals (Pa)

3.27
test pressure
the wind pressure both positive and negative for which the test specimen is to be tested

© STANDARDS MALAYSIA 2022 - All rights reserved 3



MS 1017:2022

3.28
top track
the top horizontal member of an outer frame

3.29

transom

the horizontal, intermediate members fixed between the jambs, or between jambs and mullion,
or between mullions of a sliding door frame subdividing the door into lights

3.29

water leakage

any form of uncontrolled water that appears on exposed interior surface and that is not drained
back to the exterior or that can cause damage to adjacent materials or finishes. Ingressed water
contained within drain flashings, gutters, and sills is not considered as water leakage

3.30

weatherstrip

material that seals the opening joints of the window to provide an effective barrier against the
passage of air and water

3.31

weathertightness

performance in respect of air leakage, watertightness and wind resistance

3.32

work size

the size of a window specified for its manufacture to which its actual size should conform within
specified limits

4 Door configurations

4.1 Abbreviations

The following abbreviations shall be used to distinguish the types of door panel:

F Fixed panel

— Sliding panel where the arrow indicates the direction to open

4.2 Configuration

All configurations shall be determined when the door is viewed from outside.

4.3 Examples

Examples of configurations and abbreviations are illustrated in Figure 1.

4 © STANDARDS MALAYSIA 2022 - All rights reserved
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Sliding Door Types viewed from Outside

7z % Z % Z
. F &~ e
Double Panels Sliding Door Triple Panels Sliding Door
% % % 4
F | « - F
Four Panels Sliding Door
Vi % 7 # % %
F | « |« =1 = F

Six Panels Sliding Door
Key
F fixed panel
— sliding panel where the arrow indicates the direction to open

Figure 1. Examples of typical door configurations
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5 Materials and manufacture
5.1 Materials
5.1.1 Aluminium

Extruded aluminium framing members shall be fabricated from designated alloys 6060T5,
6060T6, 6063T5, 6063T6 complying with MS 2289. When ancillary members such as sills,
couplings and the like are formed from sheet materials, they shall be fabricated from designated
alloys 1100, 3003, 3105, 5005 or any other alloy complying with MS 2040 in a temper suitable
for the particular type of application and degree of forming to be adopted.

NOTES:

1 Where integral colour anodised finishes are required, special aluminium alloys that are not covered
by the above specifications can be used provided that they meet the required physical and mechanical
properties of the above specifications.

2 For non-framing members requiring different mechanical properties, alloy 6061T6 or any other alloy
of equivalent mechanical properties complying with MS 2289 may be used.

The aluminium profiles used in the construction of the frames including glazing beads, nibs,
muntins, and similar non-structural features shall be not less than 0.9 mm thick.

However, in order to maintain rigidity and strength characteristics necessary for the assembled
doors to perform satisfactorily in all required conditions, the aluminium profiles of structural
frames shall be not less than 1.2 mm thick. Where bearing devices are fastened onto the
framing section, the portion that receives the fastener shall be not less than 2.5 mm thick.

The exposed aluminium surface finish shall be one of the following:

a) anodic coating complying to minimum class of AA 15 according to ISO 7599.
Measurement of anodic thickness shall be by eddy current method in accordance to ISO 7599
Clause 6.3 (b);

b) a liquid organic coating complying to BS 4842, AAMA 2603, AAMA 2604 or AAMA 2605;
and

C) a powder organic coating complying with BS EN 12206-1, AAMA 2603 or AAMA 2604 or
AAMA 2605.

5.2 Joint sealant

MS polymer, or other equivalent suitable for its intended use and shall comply with ASTM C920.
Acrylic sealant may be used for internal application.

5.3  Operating device, bearing device and hardware
All operating devices, bearing devices and hardware shall be manufactured from materials
compatible with the aluminium frames and other components with which they will come in

contact. They shall facilitate ease of operation of operable parts of the sliding door and retain
the operable parts in secured position under repeated operation and service load.

6 © STANDARDS MALAYSIA 2022 - All rights reserved
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They shall comply to the following minimum requirements:

a) Handles - 15,000 open-close cycles and 48 hrs salt spray corrosion test (exposed areas
only);

b) Sliding door rollers — 25,000 open-close cycles and 48 hrs salt spray corrosion test; and

c) lock set - 15,000 open-close cycles and 48 hrs salt spray corrosion test (exposed areas
only).

The durability test for the handles, sliding door rollers and lock set shall be conducted by means
of mounting the device/s in their usual method on a representative door of an appropriate size
and material where the open-close movement is not restricted and a replaceable fixed
load/weight could be added or removed to define the sash mass tested.

5.4  Weatherstrip

Weatherstrip shall be polypropylene (PP) pile, ethylene propylene diene monomer (EPDM),
thermoplastic vulcanisates (TPV) or other equivalent materials approved by the specifying
authority complying to ASTM C864 or ASTM C509.

5.5 Fastener

All fasteners such as bolts and screws shall be of stainless steel type A2-70 (minimum) in
compliance with ISO 3506-1 or other suitable materials approved by the specifying authority.
Rivets shall be of stainless steel or aluminium alloy appropriate to the applications.

5.6 Metal lug, strap, bracket

Metal lugs, straps and brackets shall be of aluminium alloy or galvanised iron sheet with treated
edges.

5.7 Gilass

Type and quality of glass shall comply with any of the following:

a) MS 1135, Float and polished plate glasses specification;

b) MS 1498, Specification for safety glass;

c) MS 2666, Insulating glass unit (IGU) - Performance and evaluation;
d) MS 2397, Coated glass — Specification; or

e) MS 2676, Wired Glass — Specification.

5.8 Glazing gasket and sealant

Glazing gaskets shall be of ethylene propylene diene monomer (EPDM), thermoplastic
vulcanisate (TPV) or other equivalent materials approved by the specifying authority.

Glazing sealants shall be silicone or other equivalent. The compatibility of sealant and substrate
ought to be assessed prior to use.

© STANDARDS MALAYSIA 2022 - All rights reserved 7
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Sealants and gaskets shall be tested to ASTM C920, ASTM C509 and ASTM C864.

Glazing beads, glazing adaptors, gaskets and sealants shall be of materials that do not react
with aluminium frames and its finishes, glass or other glazing materials.

5.9 Anchor bolt

Anchor bolts shall be of stainless steel type A2-70 (minimum) in compliance with 1ISO 3506-1
or in high strength steel finished by hot-dip galvanising to a coating thickness of 43 pu (minimum)
in compliance with MS 739, ISO 10684, ISO 898 or EN 13811.

6 Design and construction

6.1 All framing members, connections, hardware, fasteners and anchors shall be structurally
adequate in withstanding the dead load and wind load.

6.2  All framing joints or intersections, which would otherwise cause leakage and increase
of air leakage, shall be sealed with sealant.

6.3  Water drainage in the form of weep slots or weep holes shall be provided on the
aluminium frame where appropriate to drain ingress water to the exterior.

6.4  Alljoints of the inner weatherstrips and inner glazing gaskets at the corners of the door
frame shall be free from opening gap to ensure continuity of the seal.

6.5 Where aluminium doors are to be constructed over a considerable length; due
consideration shall be given to the possibility of thermal expansion through the provision of
expansion joints or other suitable means.

6.6  Adjacent aluminium members shall not slide upon each other but shall be separated by
a material that does not react with aluminium, and does not interfere unduly with the sliding.

6.7 The moving door panels shall be supported by bearing devices that facilitate the
movement and prevent direct contact between the panels and the tracks.

6.8  The finished sliding door shall be free from all sharp edges, burrs and the like that might
be hazardous to the user.

6.9 Joints in frames shall be made either by welding or by mechanical means (examples
are corner cleats and screwing). Joints may have flush, stepped or lapped surfaces. Flush joints
formed by mechanical means may deviate from the same plane only within the limits set by the
use of extrusion tolerances given in MS 2289.

6.10 Welded joints shall be smoothened on the surfaces which are exposed when the doors
are in the closed position and where they would otherwise project into the glazing space.

6.11 The overall sizes of an assembled frame shall be maintained within a permissible
deviation £1.5 mm. The maximum difference between the diagonal of the assembled frame
shall be 4 mm.

6.12 The bearing devices shall be capable of adjustment to ensure proper fit and operation
8 © STANDARDS MALAYSIA 2022 - All rights reserved
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of the door panels. It shall not be possible for a panel to become accidentally disengaged from
the outer frame.

6.13 The weatherstrip shall be capable of being replaced without disturbing the glazing
system and without removing the outer frame from the structure.

6.14 Means shall be provided to prevent injury to the users' hands where the handgrip may
meet or pass close to another panel during operation.

7 Glazing
7.1 Glass shall be glazed using the recommendations given in BS 6262 series.

7.2 Glazing beads and other related components shall be stiff enough and fixed at a
sufficient number of points to withstand the design loading.

7.3  Sliding door panel shall be such that glazing or re-glazing on site is possible without the
need to remove the outer frame from the structure of the building.

8 Security

8.1 Locking devices shall be designed so that they cannot be released from the outside by
insertion of a thin blade or other simple tool.

8.2  Glass panes shall be glazed in the manner such that they cannot be removed with
simple tools from outside.

8.3  Normally, and unless otherwise required by the specifying authority, door panel shall not
be able to be opened or removed from the outside when it is locked in the closed position,
except by the use of special tools or by breaking a part of the door.

8.4  Where required by the specifying authority, locks may be key-operated from the outside
or inside with removable keys.

8.5  Testing if specified, shall be carried out in accordance with ASTM F842.

9 Safety

Safety features such as anti-lift device shall be provided to prevent the sliding panel from
jumping off the track and become dislodged.

10 Performance

10.1 Test specimen

10.1.1 The Specifying Authority shall designate the sliding door test specimen(s) to be

tested for projects with custom design sliding door system. For proprietary designed systems,
a representative specimen (s) of size and configuration shall be set by the door system

© STANDARDS MALAYSIA 2022 - All rights reserved 9
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designer/ owner to be tested.

10.1.2  All components of the test specimen including framing members, operating devices,
hardware, sealants, weatherstrips, gaskets, anchorages, structural supports, weep holes,
screws, bolts and nuts shall be the same as the sliding door system used in the building.
10.1.3  The test specimen shall be of a configuration and sufficient size to establish that all
typical and critical elements of the sliding door are capable of complying with the specified
performance criteria.

10.1.4  The test specimen shall be mounted in the test chamber with the same conditions of
attachment and support, and same degree of restraint to lateral and vertical movement as
elements in the sliding door. The structure supporting the test specimen shall be similar in
stiffness and reaction to that supporting the sliding door on the building.

10.1.5 Before any test is conducted, sufficient time shall be allowed to permit sealants to
achieve their proper curing as recommended by the sealant manufacturer.

10.1.6  All sealing materials that are not normally part of the assembly shall be removed. All
weep holes in the specimen shall be left open.

10.2 Sequence of tests

10.2.1 Weathertightness

The test shall be performed in the following sequence:
a) Air leakage;

b) Watertightness;

C) Structural performance; and

d) Proof load.

10.2.1.1  Air leakage test

10.2.1.1.1 The test specimen shall be tested in accordance with Annex B. The test pressure
shall be 15 % of design wind pressure or 100 Pa, whichever is greater.

10.2.1.1.2 For opening lights the air leakage shall be expressed as an average leakage rate
per metre length of opening joint visible on the inner face of the specimen.

10.2.1.1.3 For fixed lights, the air leakage rate shall be expressed as an average leakage per
square metre.

10.2.1.1.4 For air-conditioned buildings, the air leakage of opening light and fixed light shall
not exceed 6 m3/h/m of opening joint and 1.1 m3/h/m? of fixed area respectively.

10.2.1.1.5 For non air-conditioned buildings, the air leakage through the opening light shall
not exceed 10 m3/h/m of opening joint. There is no requirement for fixed light.

10.2.1.1.6 For building below 15 m height, the minimum test pressure shall be at 100Pa.
10 © STANDARDS MALAYSIA 2022 - All rights reserved
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10.2.1.2 Watertightness test

10.2.1.2.1 The test specimen shall be tested in accordance with Annex C. Test pressure shall
be 20 % of design wind pressure or 180 Pa, whichever is higher.

For building below 15 m height, the minimum test pressure shall be at 150 Pa.

10.2.1.2.2 The water spray system shall deliver water uniformly against the exterior surface
of the test specimen at a minimum rate of 4.0 I/min/m2 for the whole duration of the test.

10.2.1.2.3 Leakage shall be assessed by visual observation. There shall be no uncontrolled
water leakage on the inner face of the specimen at any time during the test.

Notwithstanding to item 3.29, uncontrolled water leakage are defined as but not limited to the
following criteria:

i) Penetration of water beyond a plane parallel to the glazing (the vertical plane) intersecting
the innermost projection of the specimen and not including interior trim and hardware, or the
inner perimeter edges of the unit frame.

ii) Continuous or uninterrupted flow of water penetration.
Whereas, acceptable water penetration are:
i) Water contained in drained flashing, gutter and sill.

ii) Minor intermittent water droplets with individual accumulation not exceeding 15 ml of
water.

10.2.1.2.4 Field testing, if specified, shall be carried out in accordance with AAMA 501.2 or
other specifications acceptable by the Specifying Authority.

10.2.1.3  Structural performance test
10.2.1.3.1 The test specimen shall be tested in accordance with Annex D.

10.2.1.3.2 The positive and negative design wind pressure shall be determined in accordance
with MS 1553 or other wind design code acceptable by the specifying authority or by boundary
layer wind tunnel testing.

10.2.1.3.3 The deflection of framing members of the test specimen when subjected to the
specified positive and negative design wind pressure shall not be greater than 1/175 of clear
span, up to a maximum of 20 mm.

10.2.1.3.4 If glass breakage occurs, carefully examine the specimen to determine the cause
of the breakage. If the breakage was caused by deformation or failure of the supporting frame
of the glass, by loosening or failure of any fasteners, or by damage to the glass caused by
interaction between the glass and its supporting elements, record the findings and discontinue
the test. If the breakage was not caused by any of these structural problems, then the specimen
can be re-glazed once and retested.

© STANDARDS MALAYSIA 2022 - All rights reserved 11
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10.2.1.4 Proof load test
10.2.1.4.1 The test specimen shall be tested in accordance with Annex E.

10.2.1.4.2 Subjected to positive and negative test pressure at 1.5 times the specified design
wind pressure:

a) The specimen and its components (frames, glass, hardware, etc.) shall be free from
damage or functional defect.

10.2.2  Operation test

The requirements for the operation tests of sliding door in its glazed and fully furnished condition
including hardware are covered in Annex F.

11 Marking

Sliding door manufactured in accordance with this Malaysian Standard shall be marked or
suitably labelled with the following particulars:

a) name or trade mark of the manufacturer;
b) Type of system/ door; and

C) the number of this Malaysian Standard, i.e. MS 1017.

12 © STANDARDS MALAYSIA 2022 - All rights reserved
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Annex A
(normative)

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the normative reference document (including any
amendments) applies.

MS 739, Specification for hot-dip galvanised coatings on iron threaded fasteners

MS 1135, Float glass - Specification

MS 1498, Specification for safety glass

MS 1553, Code of practice on wind loading for building structure

MS 2040, Aluminium and aluminium alloys - Sheets and coiled sheets - Specification

MS 2289, Aluminium and aluminium alloy - Extruded shapes

MS 2397, Coated glass — Specification

MS 2666, Insulating Glass Unit (IGU) - Performance and evaluation

MS 2676, Wired Glass — Specification

MS 2394-1, Building and civil engineering -Vocabulary-Part 1: General terms

ISO 898 -1, ISO 898 - 1, Mechanical properties of fasteners made of carbon steel and alloy
steel — Part 1: Bolts, screws and studs with specified property classes — Coarse thread and

fine pitch thread

ISO 1456, Metallic and other inorganic coatings - Electrodeposited coatings of nickel, nickel
plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO 1461, Hot dip galvainsed coatings on fabricated iron and steel articles. Specifications and
test methods

ISO 2081, Metallic and other inorganic coatings - Electroplated coatings of zinc with
supplementary treatments on iron or steel

ISO 3506-1, Mechanical properties of corrosion-resistant stainless steel fasteners - Part 1:
Bolts, screws and studs

ISO 7599, Anodizing of aluminium and its alloys — Method for specifying decorative and
protective anodic oxidation coatings on aluminium

ISO 10684, Fasteners — Hot dipgalvanised coatings

© STANDARDS MALAYSIA 2022 - All rights reserved 13
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EN ISO 17668, Zinc diffusion coatings on ferrous products —Sherardizing — Specification

BS 4842, Specification for liquid organic coatings for application to aluminium alloy extrusions,
sheet and preformed sections for external architectural purposes, and for the finish on
aluminium alloy extrusions, sheet and preformed sections coated with liquid organic coatings
BS 6262-1, Glazing for buildings. General methodology for the selection of glazing

BS 6262-2, Glazing for buildings. Code of practice for energy, light and sound

BS 6262-3, Glazing for buildings. Code of practice for fire, security and wind loading BS 6262-
4, Glazing for buildings. Code of practice for safety related to human impact BS 6262-6, Glazing
for buildings. Code of practice for special applications

BS 6262-7, Glazing for buildings. Code of practice for the provision of information

BS 8213-1, Windows, doors and rooflights. Code of practice for safety in use and during
cleaning of windows and doors (including guidance on cleaning materials and methods)

BS EN 1991-1-7, Eurocode 1. Actions on structures. General actions. Accidental actions
BS EN 12844, Zinc and zinc alloys. Castings. Specification

BS EN 12206-1, Paints and varnishes - Coating of aluminium and aluminium alloys for
architectural purposes - Part 1: Coatings prepared from thermosetting coating powder

ASTM C509, Standard specification for elastomeric cellular preformed gasket and sealing
material

ASTM F842, Standard Test Methods for Measuring the Forced Entry Resistance of Sliding Door
Assemblies, Excluding Glazing Impact

ASTM C864, Standard specification for elastomeric cellular perform gasket and sealing material
ASTM C920, Standard specification for elastomeric joint sealants

ASTM E283, Standard test method for determining rate of air leakage through exterior windows,
skylights, curtain walls and door specified pressure differences across the specimen

AAMA 501.2, Quality assurance and diagnostic water leakage field check of installed
storefronts, curtain walls, and sloped glazing systems

AAMA 2603, Voluntary specifications, performance requirements and test procedures for
pigmented organic coatings on aluminium extrusions and panels

AAMA 2604, Voluntary specifications, performance requirements and test procedures for high
performance organic coatings on aluminium extrusions and panels

AAMA 2605, Voluntary specifications, performance requirements and test procedures for
superior performing organic coatings on aluminium extrusions and panels
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Annex B
(normative)

Air leakage test

B.1 General

B.1.1  This annex defines the method to be used for the air leakage test of the test specimen
installed in a well-sealed chamber under uniform static air pressure differences. Figure D.1a
and D.1b show the general arrangements of typical test chambers.

B.1.2  This annex applies to sliding door, the actual operating conditions in which they should
be used and fixed according to the manufacturer's recommendations as in a finished building,
bearing in mind the conditions of test as defined hereafter. The annex does not apply to the
joints between the specimen and surrounding components and materials.

B.2 Apparatus

B.2.1  Test chamber, a well-sealed chamber with one open side to which the test specimen
is installed and sealed.

B.2.2  Air system, a controllable and reversible pressurising system by blower/exhaust fan
capable of providing constant air flow sufficient to obtain flow reading at specified test pressure
differences.

B.2.3 Pressure measuring apparatus, a device to measure the differential test pressures
to £2 % or + 2.5 Pa whichever is greater.

B.2.4  Air flow measuring system, a device to measure the air flow into the test chamber or

through the test specimen. The air flow measurement error shall not exceed = 5 % when the
air flow equals or exceeds 3.40 m3/h or 10 % when the air flow is less than 3.40 m3/h.

B.3 Calibration
All measuring instruments shall be calibrated by an accredited laboratory and traceable to this

standard. For equipment which is sensitive to the environmental condition compensation shall
be applied. The recommended calibration intervals are listed in Annex G.

B.4 Preparation of test specimen for testing

A surround for the specimen to be tested shall be prepared. This shall be stiff enough to
withstand the test pressures without deflecting to an extent likely to impair jointing or to impose
bending stresses on the test specimen. When actual operational conditions are known, the
fixing of the specimen may simulate these (e.g. a sliding door within a curtain wall).

The specimen shall be fixed plumb, square and without twist or bends.
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The specimen shall be cleaned in its entirety and dried.

The thickness, type of the glass and the method of glazing shall comply with the requirements
of the manufacturer. In the case where there is no specification or where there is a possibility
that the specimen shall be used with different glasses, tests shall be carried out with a glass of
minimum thickness with respect to the surface area.

B.5 Procedure

B.5.1 Remove any sealing material or construction that is not normally a part of the
assembly as installed in or on a building. Fit the specimen into or against the chamber opening.
Installation should be such that no parts or openings of the specimen are obstructed.

B.5.2  Three air pressure pulses shall be applied. Each pulse shall be applied over a period
of not less than 1 s to achieve the required pressure and shall be maintained at least for 3 s.
These pulses shall be at a pressure 10 % higher than the specified test pressure.

B.5.3  Without disturbing the seals between the specimen and the test chamber, adjust all
hardware of the sliding door so that their operation conforms to the test method requirements.

B.5.4  Ensure proper alignment and weather seal compression, fully open, close, and lock
all operable parts of the sliding door five times prior to testing.

B.5.5 Adjust the air flow through the test chamber to provide the specified test pressure
difference across the test specimen. When the test conditions are stabilised, record the air flow
through the flowmeter and the test pressure difference. This measured air flow is designated
the total air flow, Q;.

B.5.6  Eliminate extraneous chamber leakage, or, if this is impractical, measure the amount
of such leakage with the specimen sealed, at the air pressure differences to be exerted during
the air leakage tests. Designate this measured air flow as the extraneous air flow, Q; (chamber
leakage), or Q> (leakage through specimen and chamber with opening lights sealed)

B.5.7 A normal and acceptable practice calls for measuring the air leakage without the blank
(usually thin plastic sheeting) on the exterior. If the measured rate (which includes air leakage)
is less than the allowable rate, then no test with an exterior blank is required. However, if the
gross value is greater than allowed, then an exterior blank will be required.

B.6 Test

The specimen shall be tested for air leakage under positive pressure. Where stringent level of
air leakage performance is required, the specimen shall be tested under both positive and
negative pressure.

The test specimen shall be subjected to the required test pressure for a period of at least 10s

as shown in Figure B.1. When the test pressure and air leakage are stabilised, record the rate
of air leakage.

B.7 Presentation of results

The rate of leakage through the specimen is to be determined for each pressure step tested.
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The specimen leakage per unit area excluding opening lights is:

Q/A=(Q-Q1)/A
and the leakage through opening lights per unit joint length is:
Q/L=(0:—-02)/ L
where,
Ais the total area of the fixed portion;
L is the length of opening joints;
Q; is the extraneous chamber leakage;
Q- is the leakage through specimen and chamber with opening lights sealed; and

Qs is the leakage through the specimen with opening light and fixed light and chamber
unsealed.

The results shall be expressed as:
a) cubic metres per hour per square metre (m3/h/m2) of fixed portion; and

b) cubic metres per hour per metre length (m3/h/m) of opening joint.
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Pressure (Pa)
10% higher than specified

‘ test pressure

Test pressure

15 % of design wind
pressure or 100 (Pa)
whichever is higher

31(3][3 10

il Time (s)

Figure B.1. Pressure sequence for air leakage test
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Annex C
(normative)

Watertightness test

C.1 General

C.1.1  This annex defines the method to be used for the watertightness test under uniform
positive static air pressure differences of the test specimen installed in a well-sealed chamber.
Figure D.1 a) and b) show the general arrangements of typical test chambers.

C.1.2  This annex applies to all sliding doors within the scope of this standard, in the actual
operating conditions in which they should be used and fixed according to the manufacturer's
recommendations in a finished building; bearing in mind the condition of test as defined
hereafter. The annex does not apply to the joint between the specimen and surrounding
components and material.

C.2 Apparatus

C.2.1  Test chamber, a well-sealed chamber with one open side to which the test specimen
is installed and sealed.

C.2.2  Air system, a controllable and reversible pressurising system by blower/exhaust fan
capable of providing constant air flow sufficient to obtain flow reading at specified test pressure
differences.

C.2.3  Pressure measuring system, a device to measure the differential test pressures to
+2 % or + 2.5 Pa, whichever is lower.

C.2.4 Water spray system, the water spray system shall have nozzles spaced on a uniform
grid not more than 700 mm apart and mounted approximately 400 mm from the face of the
specimen. The nozzles shall provide a full cone pattern with continuous and even spread. The
spray system shall be capable of delivering water uniformly against the exterior surface of the
sliding door at a minimum rate of 4.0 I/min/m2. The grid shall be so positioned that one row of
nozzles is at the same level as the highest horizontal bar of the specimen and that the
remainder of the specimen is fully wetted by other nozzles. If there are weather bars, then the
nozzles shall be so positioned relative to the sliding door that there shall not be any direct
spraying under these weather bars.

C.3 Calibration (in-house)

C.3.1  The ability of the test apparatus to meet the requirements of C.2.4 shall be checked
by using a catch box, the open face of which shall be located at the position of the face of the
test specimen. The catch box shall be designed to receive only water impinging on the plane
of the test specimen face and to exclude all run-off water from the above. The box shall be 600
mm x 600 mm square, divided into four areas each 300 mm x 300 mm square. Use a cover
approximately 760 mm x 760 mm square to prevent water from entering the calibration box
before and after the timed observation interval. The water impinging on each area shall be
captured separately. A spray that provides at least 1.44 I/min total for the four areas and not
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less than 0.29 I/min or more than 0.72 I/min in anyone square shall be acceptable.

C.3.2 The water-spray system shall be calibrated at both upper corners and at the quarter
points of the horizontal centre line (of the spray system). The system shall be calibrated with
the catch box at a distance within £ 50 mm of the test specimen location from the nozzle.
Recalibration shall be at intervals of not more than 6 months.

C.4 Procedure

C.4.1 Remove any sealing materials or construction from the test specimen that is not
normally installed in a building. Fit the specimen into or against the chamber opening with the
outdoor side of the specimen facing both the high pressure side of the chamber and the water
spray, and in such a manner that no joints or openings are obstructed. Seal the outer perimeter
of the specimen to the chamber wall; seal at no other points.

C.4.2 Without disturbing the seal between the specimen and the test chamber, adjust all
operable parts of the door.

C.4.3 Subject all operable parts of the specimen to five cycles of opening, closing and
locking prior to testing.

C.4.4 Adjust the water spray to the specified rate. At the same time, the air pressure
difference is increased in steps of minimum of 100 Pa (or minimum 3 increments) up to the test
pressure Prest as shown in Figure C.1.

C.4.5 Observe and record the points of water leakage during the duration of test.

C.4.6 At the completion of the test, remove the air pressure difference and stop the water
spray.

C.4.7 Further observe and record any water leakage for a period of 5 minutes.
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Pressure (Pa)

TeSt PreSSUre s mm = mm = mm = o o= = ——— =) —

i

spraying starts 5 1 20 25 30 Time (min)

Figure C.1. Pressure sequence for watertightness test
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Annex D
(normative)

Structural performance test

D.1 General

D.1.1  This annex defines the method of test to be used for assessing the structural
performance of the test specimen installed in a well-sealed chamber under uniform state of
pressure differences. Figures D.1a and D.1b show the general arrangements of typical test
chambers.

D.1.2  This annex applies to sliding door, in the actual operating conditions in which they
should be used and fixed according to the manufacturer's recommendations in a finished
building, bearing in mind the conditions of test as defined hereafter. The annex does not apply
to the joint between the specimen and surrounding components and materials.

D.1.3  The proper use of this annex requires knowledge of the principle of pressure and
deflection measurement.

D.1.4 This annex describes the apparatus and the procedure to be used for applying either
specific test loads or unknown ultimate value of uniformly distributed test loads to a sliding door.

D.2 Apparatus

D.2.1  Test chamber, well-sealed chamber with one open side to which the test specimen is
installed and sealed.

D.2.2  Air system, a controllable and reversible pressurising system by blower/exhaust fan
capable of providing constant air flow sufficient to obtain flow reading at specified test pressure
differences.

D.2.3  Pressure measuring apparatus, a device to measure the differential test pressures to
+2 % or + 2.5 Pa, whichever is greater.

D.2.4 Deflection measuring system, a means of measuring deflections within a tolerance of
+0.25 mm.

D.3 Calibration

All measuring instruments shall be calibrated by an accredited laboratory and traceable to
national standards. The recommended calibration intervals are listed in Annex G.

D.4 Safety precautions

Take proper precautions to protect the observers in the event of any failure. At the pressures
used in this test method, considerable energy and hazard are involved. Do not permit personnel
in such chambers during the tests.
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D.5 Preparation of the sliding door for testing

A surround for the specimen to be tested shall be prepared. This surround shall be stiff enough
to withstand the test pressures without deflecting to an extent likely to impair jointing or to
impose bending stresses on the test specimen. When actual operation conditions are known,
the fixing of the specimen may simulate these (e.qg. a sliding door within a curtain wall).

The specimen shall be fixed plumb, square and without twist or bends.

The thickness, type of glass and the method of glazing shall comply with the requirements of
the manufacturer. In the case when there is no specification or when there is a possibility that

the specimen will be used with different glasses, a test shall be carried out with a glass of
minimum thickness with respect to the area, as specified in this standard.

D.6 Required information

The following information is required for the structural performance test:

a) positive and negative test pressures;

b) the duration of maximum load; and

C) the number and location of required deflection measurements.

For the calculation of deflection of the particular member, the following formula shall be used:

Deflection = D,,— D,

where,
D, is the maximum displacement along the member; and

D, is the average of the corresponding displacement between two supports.

D.7 Procedure

D.7.1  Remove from the specimen any sealing or construction material that is not normally
to be used when installed in or on a building. Fit the specimen into or against the chamber
opening. Support and secure the specimen by the same number and type of anchors normally
used in the unit in a building or if this is impractical, by the number of other comparable
fasteners, located in the same way as in the intended installations.

D.7.2 If air leakage through the test specimen is excessive, tape may be used to cover any
cracks and joints through which leakage is occurring. Tape shall not be used when there is a
probability that it may significantly restrict differential movement between adjoining members.
It is also permissible to cover the entire sliding door and mounting panel with polythene film.
The technique of application is important in order that full load is permitted to be transferred to
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the sliding door and that the membrane does not prevent movement or failure of the sliding
door.

Apply the film loosely, with extra folds of material at each corner and at all offsets and recesses.
When the load is applied, there shall be no fillet caused by tightness of polyethylene film that
will have a significant effect on the results.

D.7.3  Apply one half of the specified maximum test pressure or 500 Pa, whichever is higher
as shown in Figure D.2. Release the pressure difference across the specimen, and after a
recovery period of 2 min, record initial readings.

D.7.4  Unless otherwise specified, apply and maintain the full test pressure for not less than
10 s as shown in Figure D.2. Record pertinent deflection readings.

D.7.5 Reduce the pressure difference to zero. After a recovery period of 2 min, take readings
to determine permanent deformation.

D.7.6  Repeat the procedure in the reverse loading direction.
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Figure D.1. General arrangement of a typical test chamber
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Figure D.2. Pressure sequence for structural performance and proof load test
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Annex E
(normative)

Proof load test

E.1 General

E.1.1 This annex is to determine the capability of the test specimen, installed in a well-sealed
chamber, to withstand the positive and negative proof load pressures which are 1.5 times the
design pressures. Figure B1 show the general arrangement of typical test chambers.

E.1.2  This annex applies to all aluminium sliding doors within the scope of this standard, in
the actual operating conditions in which they should be used and fixed according to the
manufacturer's recommendations in a finished building; bearing in mind the conditions of test

as defined hereafter. This annex does not apply to the joints between the specimen and
surrounding components and materials.

E.2 Apparatus

E.2.1  Test chamber, a well-sealed chamber with one open side to which the test specimen
is installed and sealed.

E.2.2  Air system, a controllable and reversible pressurising system by blower/exhaust fan
capable of providing constant air flow sufficient to obtain the specified test pressure differences.

E.2.3 Pressure measuring apparatus, a device to measure the differential test pressures to
*2 % or + 2.5 Pa, whichever is lower.

E.3 Calibration

All measuring instruments shall be calibrated by an accredited laboratory and traceable to
national standards. The recommended calibration intervals are listed in Annex G.

E.4 Safety precautions

Take proper precautions to protect the observers in the event of any failure. At the pressures
used in this test method, considerable energy and hazards are involved.

E.5 Procedure

E.5.1  Apply a single positive air pressure pulse of 1.5 times the specified design wind
pressure in not less than 1 s and maintain for at least 10 s as shown in Figure D.2.

E.5.2 Reduce the pressure difference to zero.

E.5.3 Record any breakage, functional defects or permanent damage to glass frames or
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hardware.

E.5.4 Repeat steps E.5.1, E.5.2 and E.5.3 for negative pressure.
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Annex F
(normative)

Operation and strength tests

F.1 General

When conducting any of the tests detailed in this annex, the sliding door shall be mounted in a
rigid surround using the fixing system and devices supplied by the sliding door manufacturer.
The sliding door shall be fixed plumb, square and without twist or bends.

The tests shall be applied to new sliding doors as manufactured. Before testing, the sliding door
shall be opened and closed 20 times and the tests shall be carried out after allowing sufficient
time for bedding of sealant and/or gasket.

NOTE. The method by which the force is applied to the sash in the following tests should be designed to
minimise local damage to the sash frame material.

In all cases the required forces or torques shall be applied uniformly and without shock. When
the tests are to be used for type approval of a range of sizes of sliding door fitted with hardware
of different sizes, the size of sliding doors selected for testing shall be the least advantageous
in terms of sliding doors size related to hardware size.

Forces and times given in this annex shall be subject to a tolerance of £ 1 % and a tolerance
of £ 0.5 s respectively.

F.2 Test 1: Ease of sliding

With the door closed, but with any closing or locking devices released, a force not exceeding
80 N applied without shock in a horizontal direction and in a plane parallel to that containing
the panel, shall be capable of setting the panel in motion. Thereafter a force not exceeding 60
N applied in a similar manner shall be capable of maintaining the panel in motion after the stile
is clear of the jamb and any engaging stile.

The forces shall be applied at the hand-grip position. Each sliding door panel shall be tested
separately.

F.3 Test 2: Resistance to excessive operating forces

With the door panel in the open position, stops shall be introduced at the head and sill to restrain
the panel from sliding. A force of 150 N shall then be applied without shock for not less than 10
s to each of the stiles in turn. The force shall be applied in a horizontal direction in a plane
parallel to the panel and directed so as to pull the stile from the glazing. The point of application
of this force shall be the same as for Test 1. The force shall not cause a deflection of the stile
greater than 3 mm and there shall be no permanent deflection on release of load.
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F.4 Test 3: Resistance to accidental loading

With the door panel in the open position a force of 300 N shall be applied without shock at right
angles to the plane of the panel for 10 s.

The force shall be applied at the midpoint of each of the stiles in turn and be directed so as to

separate the panels. With the force applied, the stile shall not twist off the glazing and there
shall not subsequently be any permanent deformation.
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Annex G
(informative)

Recommended periods for calibration

Table G.1. Recommended periods for calibration

Instrument type Sub-type Max. calibration period
Displacement LVDT system 1 year
Dial Gauge 1 year
Pressure Electronic pressure gauge 1 year
Manometer 1 year
Air flow Orifice plate system (plate + pressure measuring 1 year
device) calibrated for discharge
Laminar flow element 1 year
Rotameter 1 year
Hot wire with reference voltage type 1 year
Water flow Orifice plate system (plate + pressure measuring 1 year
device) calibrated for discharge
Rotameter 1 year
Magnetic flowmeter (mass flowmeter) 1 year
Force Load cell + electronic readout 1 year
Load cell + mechanical proving device 1 year

It is advisable to check all measuring equipment before every test. All calibration shall be
traceable to national standards.

32
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(Informative)

Inspection/testing program for Aluminium framed sliding glass doors
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MS polymer, or
other
equivalents

Clause M?;‘::éal Material Part Test standard | No. of Test Unit | Requirement
51 Extruded Product
aluminium MS 2289 NA Certificate /
material PPS
Aluminium sheet | MS 2040 NA Product
or coil Certificate /
PPS
Exposed ISO 7599 NA Mill certificate
Aluminium Clause 6.3(b) from supplier
Aluminium a) Anodic (Eddy current
coating test)
b) Liquid organic BS 4842, NA Test report
coating AAMA 2603,
AAMA 2604 or
AAMA 2605
c) Powder BS EN 12206- NA Test report
organic coating 1, AAMA 2603
or AAMA 2604
or AAMA 2605
5.2 Joint sealant | Silicone, ASTM C920 NA Test report
polyurethane,
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Inspection/testing program for Aluminium framed sliding glass doors

(continued)
Clause M$;¢:)réal Material Test Test standard No.lj)':i'{esl Requirement
Minimum requirement
BS EN 13126 -1 Durability:
Handles (Clause 4.3, 8.2 1 unit Grade 4 - 15000 cycles
&5.7)
*Note: Durability test
shall be performed at a
rate of 250 +_—2; cycles
/hour
Operating BS EN 13126 -1 Corrosion resistance:
device, Lockset (Clause 4.3, 8.2 1 unit Grade class 2, moderate
53 bearing &5.7) - 48 hours salt spray test.
device and The evaluation of the
hardware corrosion resistance is
limited to exposed areas
(as arule visible surfaces
of the installed hardware)
Minimum requirement
Durability: Grade 5 — 25
BS EN13126- 1 000 cycles
Rollers (Clause 4.3, 8.2 1 unit Corrosion resistance:
&5.7) Grade class 2, moderate
— 48 hours salt spray
test
Polypropylene
(PP) pile,
ethylene
propylene diene
monomer
5.4 Weatherstrip | (EPDM), A 0209 or NA Test report
thermoplastic
vulcanisates
(TPV) or other
equivalent
materials
ISO 3506-1 or
Bolts and suitable Mill certificate from
55 Fastener screws equivalent NA supplier
standard
Gl strip with
Metal lug, .
5.6 strap, trlteatgq edges or . V'Su‘?l 1 unit Inspection report
bracket aluminium inspection
sheet/extrusion
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Inspection/testing program for Aluminium framed sliding glass doors

(continued)

Heres M_?;:réal Material Test Test standard | No. of Test Unit Requirement
Float and MS 1135 NA Product
polished plate Certificate /
glasses PPS*

Product
MS 1498 Certificate
Safety glass /PPS*
5.7 Insulating Glass Product
Glass | ynit (1GU) MS 2666 Certificate
Product
Coated glass MS 2397 Certificate /
NA PPS*
Product
Wired Glass MS 2676 Certificate/
PPS*
Setting block .
. ’ Technical data
Glazing foam, backer NA

58 accessories | rod, double ASTM C864 sheeft from

sided tape manufacturer
NA Mill certificate

Stainless steel ISO 3506-1 from
manufacturer
Mill certificate

5.9 Anchor bolt High strength from
steel finished by 1 g’ésszsl%ésgs NA manufacturer
hot-dip ’

- or EN 13811

galvanising

. Clause 10.2.1.2 | One
Air leakage test (Annex B) representative
Watertightness Clause 10.2.1.3 | specimen for
test (Annex C) one window
Structural desi

Clause 10.2.1.1 | design system
performance (Annex D) and or as
Performance oo selected by Test report from
10 Test Clause 10.2.1.4 | specifier for independent
Proof load test (Annex E) projects laboratory
Selected test
Operation and Clause 10.2.2 speﬁlmens. for
strength test (Annex F) each  window
design system
*PPS : Perakuan Pematuhan Standard
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