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NATIONAL FOREWORD

The adoption of the ISO Standard as a Malaysian Standard was recommended by the
Working Group on PP Pipes and Fittings under the authority of the Industry Standards
Committee on Plastics and Plastics Products.

This Malaysian Standard is a modified adoption of ISO 15874-3:2003, Plastics piping systems
for hot and cold water installations - Polypropylene (PP) - Part 3: Fittings, including its Final
Draft Amendment 1:2009, published by the International Organization for Standardization
(ISO). However, for the purposes of this Malaysian Standard, the following apply:

a) in the source text, "this International Standard" has been replaced by "this Malaysian
Standard";

b) the comma which is used as a decimal sign (if any), has been replaced by a point;

c) Clause/Subclause Modifications

3.2 Mechanical fittings Delete clauses 3.2.1 and 3.2.2

Explanation: This standard does not allow compression fittings and crimped fittings due to
possible occurrence of bad workmanship.

4 Table 1 Mechanical characteristics  Replace “EN 921:1994” with “ISO 1167”
of tubular test pieces made of PP
by injection moulding

Explanation: The reference document has been withdrawn and replaced.

5.3 Colour Include new clause for colour

Explanation: This standard includes a new clause to specify the colour of the compound.

6.3 Dimensions of metallic fittings Include reference document “EN 10088-1"

Explanation: To standardise with Clause 4.2

71 General Replace “ISO 12092 with “ISO 1167”

Explanation: The reference document has been withdrawn and replaced.

71 General In second paragraph, replace “water-in-air’
with “water-in-water”

Explanation: This standard specifies “water-in-water” method since temperature is easier to
control in water and the test temperature does not exceed boiling temperature for water.
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NATIONAL FOREWORD (continued)

7.4 Fittings made from plastics other
than PP

MS 2286-3:2012

Delete the entire clause

Explanation: To synchronise with the decision made for Clause 4.2 to disallow compression
fittings and crimped fittings due to possible occurrence of bad workmanship.

11 Table 9 Minimum markings for
fittings

Delete “Nominal wall thickness(es) of the
corresponding pipe(s)”

Explanation: To synchronise with the decision made for Clause 3.2.

11 Table 9 Minimum markings for
fittings

Delete “Opacity” and its footnote

Explanation: The parameter is not necessary in the marking of fittings.

11.2 NOTE. Omit NOTE
Explanation: The statement is not applicable.
d) reference to International Standards should be replaced by corresponding Malaysian

Standards as follows:

Referenced International Standards

EN 578, Plastics piping systems - Plastics
pipes and fittings - Determination of the

opacity

prEN 10226-1, Pipe threads where
pressure tight joints are made on the
threads - Part 1. Taper external threads
and parallel internal treads - Dimensions,
tolerances and designation

EN ISO 228-1, Pipe threads where
pressure-tight joints are not made on the
threads - Part 1: Dimensions, tolerances
and designation (1ISO 228-1:2000)

EN ISO 9080, Plastics piping and ducting
systems - Determination of the long-term
hydrostatic strength of thermoplastics
materials in pipe form by extrapolation
(1SO 9080:2003)

© STANDARDS MALAYSIA 2012 - All rights reserved

Corresponding Malaysian Standards

MS 1761, Plastic pipes and fittings -
Determination of opacity

MS 1989: Part 1, Pipe threads where
pressure tight joints are made on the
threads - Part 1: Taper external threads and
parallel internal treads - Dimensions,
tolerances and designation

MS ISO 228-1, Pipe threads where
pressure-tight joints are not made on the
threads - Part 1: Dimensions, tolerances
and designation

MS ISO 9080, Plastics piping and ducting
systems - Determination of the long-term
hydrostatic  strength of thermoplastics
materials in pipe form by extrapolation
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NATIONAL FOREWORD (concluded)

Referenced International Standards

EN ISO 15874-1, Plastics piping systems
for hot and cold water installations -
Polypropylene (PP) - Part 1: General
(ISO 15874-1:2003)

EN ISO 15874-2, Plastics piping systems
for hot and cold water installations -
Polypropylene (PP) - Part 2: Pipes
(1SO 15874-2:2003)

EN ISO 15874-5, Plastics piping systems
for hot and cold water installations -
Polypropylene (PP) - Part 5: Fitness for
purpose of the system (ISO 15874-5:2003)

ISO 1133, Plastics - Determination of the
melt mass-flow rate (MFR) and the melt
volume-flow rate (MVR) of thermoplastics

Corresponding Malaysian Standards

MS 2286-1, Plastics piping systems for hot
and cold water installations - Polypropylene
(PP) - Part 1: General

MS 2286-2, Plastics piping systems for hot
and cold water installations - Polypropylene
(PP) - Part 2: Pipes

MS 2286-5, Plastics piping systems for hot
and cold water installations - Polypropylene
(PP) - Part 5: Fitness for purpose of the
system

MS I1SO 1133, Plastics - Determination of
the melt mass-flow rate (MFR) and the melt
volume-flow rate (MVR) of thermoplastics

MS 2286 consists of the following parts, under the general title Plastics piping systems for hot
and cold water installations - Polypropylene (PP):

Part 1: General

Part 2: Pipes

Part 3: Fittings

Part 5: Fitness for purpose of the system

Part 7: Guidance for the assessment of conformity

This Malaysian Standard has been redrafted in order to provide a structure consistent with
that of other Malaysian Standards. The final draft amendment has been incorporated in this

standard.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. MOD on the front cover indicates a modified standard i.e. a standard adapted from an International Standard
with permitted technical deviations, which are clearly identified and explained. The changes in structure are permitted
provided that the altered structure permits easy comparison of the content of the two standards. Modified standards
also include the changes permitted under identical correspondence.
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Plastics piping systems for hot and cold water installations -
Polypropylene (PP) - Part 3: Fittings

1 Scope

This part of MS 2286 specifies the characteristics of fittings for polypropylene (PP) piping
systems intended to be used for hot and cold water installations within buildings for the
conveyance of water, whether or not intended for human consumption (domestic systems)
and for heating systems under design pressures and temperatures according to the class of
application (see Table 1 of MS 2286-1).

This standard covers a range of service conditions (application classes) and design pressure
classes. For values of Tp, Thax and T in excess of those in Table 1 of MS 2286-1 does not

apply.

NOTE. It is the responsibility of the purchaser or specifier to make the appropriate selections from these aspects,
taking into account their particular requirements and any relevant national regulations and installation practices or
codes.

It also specifies the parameters for the test methods referred to in this standard.

In conjunction with the other parts of MS 2286 (see Foreword) it is applicable to fittings made
from PP and to fittings made from other materials which are intended to be fitted to pipes
conforming to MS 2286-2 for hot and cold water installations and whereby the joints conform
to the requirements of MS 2286-5.

It is also applicable to fittings made from alternative materials which when fitted to pipes
conforming to Part 2, conform to the requirements of Part 5 of MS 2286.

This standard is applicable to fittings of the following types:
- socket fusion fittings
- electrofusion fittings

- mechanical fittings
- fittings with incorporated inserts

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 reference (including amendments) applies.

MS 1761, Plastics piping systems - Plastics pipes and fittings - Determination of the opacity.

MS 1989:Part 1, Pipe threads where pressure tight joints are made on the threads - Part 1:
Taper external threads and parallel internal treads - Dimensions, tolerances and designation.

MS 2286-1, Plastics piping systems for hot and cold water installations - Polypropylene (PP) -
Part 1: General (ISO 15874-1:2003).

© STANDARDS MALAYSIA 2012 - All rights reserved 1
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MS 2286-2, Plastics piping systems for hot and cold water installations - Polypropylene (PP) -
Part 2: Pipes (ISO 15874-2:2003).

MS 2286-5, Plastics piping systems for hot and cold water installations - Polypropylene (PP) -
Part 5: Fitness for purpose of the system (ISO 15874-5:2003).

MS I1SO 228-1, Pipe threads where pressure-tight joints are not made on the threads - Part 1:
Dimensions, tolerances and designation (ISO 228-1:2000).

MS ISO 1133, Plastics - Determination of the melt mass-flow rate (MFR) and the melt volume-
flow rate (MVR) of thermoplastics.

MS 1SO 9080, Plastics piping and ducting systems - Determination of the long-term
hydrostatic strength of thermoplastics materials in pipe form by extrapolation (ISO
9080:2003).

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids -
Determination of the resistance to internal pressure - Part 1: General method.

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids -
Determination of the resistance to internal pressure - Part 2: Preparation of pipe test pieces.

ISO 12092, Fittings, valves and other piping system components made of unplasticized
poly(vinyl chloride) (PVC-U), chlorinated poly(vinyl chloride) (PVC-C), acrylonitrile-butadiene-
styrene (ABS) and acrylonitrile-styreneacrylester (ASA) for pipes under pressure - Resistance
to internal pressure - Test method.

EN 681-1, Elastomeric seals - Materials requirements for pipe joint seals used in water and
drainage applications - Part 1: Vulcanized rubber.

EN 681-2, Elastomeric seals - Materials requirements for pipe joint seals used in water and
drainage applications - Part 2: Thermoplastic elastomers.

EN 1254-3:1998, Copper and copper alloys - Plumbing fittings - Part 3: Fittings with
compression ends for use with plastics pipes.

EN 10088-1, Stainless steels - Part 1: List of stainless steels.
EN 12107, Plastics piping systems - Injection-moulded thermoplastics fittings, valves and
ancillary equipment - Determination of long-term hydrostatic strength of thermoplastics

materials for injection moulding of piping components.

EN ISO 3126, Plastics piping systems - Plastics piping components - Measurement of
dimensions (ISO 3126:2003).

3 Terms and definitions

For the purposes of this standard, terms and definitions given in MS 2286-1 and the following
apply.

2 © STANDARDS MALAYSIA 2012 - All rights reserved
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3.1 fitting

Component of a piping system, which connects two or more pipes and/or fittings together,
without any further function

3.2 mechanical fittings

3.2.1 flanged fitting

Fitting in which the pipe connection consists of two mating flanges which are mechanically
pressed together and sealed by the compression of an elastomeric sealing element between
them

3.2.2 flat seat union fitting

Fitting in which the pipe connection consists primarily of two components, at least one of
which normally incorporates a flat sealing surface, which are mechanically pressed together
by means of screwed nut or similar and sealed by the compression of an elastomeric sealing
element between them

3.3 fittings for fusion

3.3.1 socket fusion fitting

Fitting in which the joint with the pipe is made by melting together the outer part of the pipe
with the inner part of the fitting by means of heat induced by heated tool

3.3.2 electrofusion fitting

Fitting in which the joint with the pipe is made by melting together the outer part of the pipe
and the inner part of the fitting by means of heat induced by current flowing in an appropriate
resistor inserted in the fitting body

3.4 fitting with incorporated inserts

Fitting in which the joint is made by means of connecting threads or other outlets, inserted in
the plastics body combined with fusion ends for socket fusion or electrofusion

4 Material characteristics

4.1 Plastics fitting material
4.1.1 Fitting material identical to the PP pipe compound

The material from which fittings are made shall conform to the requirements as specified for
pipes in MS 2286-2.

When tested in accordance with the test method as specified in Table 1 using the indicated

parameters, injection moulded tubular test pieces shall withstand the hydrostatic (hoop) stress
without bursting or leakage.

© STANDARDS MALAYSIA 2012 - All rights reserved 3
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Table 1. Mechanical characteristic of tubular test pieces made of PP by injection

moulding
Characteristic | Requirement Test parameters for the individual tests Test method
Resistance to No bursting or PP-H ISO 1167
rosre | oteaparod | odrosta [ Test [ Test T umberof | "SRG
MPa °C h
21.0 20 1
3.5 95 1000
PP-B
Hydrostatic Test Test Number of
(hoop) stress | temp. period | test pieces
MPa °C h
16.0 20 1
26 95 1000
PP-R
Hydrostatic Test Test Number of
(hoop) stress | temp. period | test pieces
MPa °C h
16.0 20 1
3.5 95 1000
Test parameters for all tests
Sampling procedure a
Type of end cap Type a)
Orientation of test piece Not specified
Type of test Water-in-water

 The sampling procedure is not specified. For guidance see MS 2286-7.

4.1.2 PP Fitting material not identical to the PP pipe compound
4.1.2.1 Evaluation of c.¢-values and control points

The fitting material in form of injection-moulded tubular test pieces shall be evaluated by using
the method given in MS ISO 9080 or equivalent where internal pressure tests are made in
accordance with ISO 1167 (together with EN 12107) to find the o.q-values. The o, -values
thus determined shall be used to determine the design stress, oo, (see Annex A of
MS 2286-2) and values of hydrostatic stress, o:, corresponding to the temperature and time
control points given in Table 2.

NOTE. One equivalent way of evaluation is to calculate the o c.-value for each temperature (for example 20 °C,
60 °C and 95 °C) individually.

If evaluation using the method given in MS ISO 9080 or equivalent is available from long-term
internal pressure tests relative to extruded pipes of the same compound as used for the
fitting, the injection-moulded tubular test pieces shall conform to the times for failure at the
hydrostatic stress levels for the materials corresponding to the test temperature and the
control points given in Table 2.

4 © STANDARDS MALAYSIA 2012 - All rights reserved
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The relevant test temperature shall be equal to or higher than the maximum design
temperature, T, for the service condition class.

Table 2. Control points for testing fitting materials with tubular test pieces relative to
classification of service conditions

All Application
application | Class1 | Class 2 | Class 4 | Class 5
classes

Maximum design temperature, - 80 80 70 90
Toax, IN °C
Test temperature, Tr, in °C 20 95° 95° 80 95
Test duration, in h 1 1000 1000 1000 1000
® Conducted at 95 °C to match existing test facilities.

NOTE. It is recommended that the nominal diameter of the injection-moulded tubular test pieces should be in the
range of the nominal diameters of fittings normally produced by the manufacturer.

4.1.2.2 Thermal stability

When testing the thermal stability by hydrostatic pressure testing in accordance with
ISO 1167 at 110 °C for 8 760 h, using a test piece in pipe form or a fitting connected to pipes,
the test piece shall withstand the test without bursting. The test shall be conducted in water-
in-air at an internal pressure equivalent to the hydrostatic stress used in the pipe material
thermal stability test.

If a fitting connected to pipes is used as a test piece and the pipe connection fails then the
thermal stability test shall be repeated using a test piece in pipe form.

4.1.3 Plastics fitting material other than PP

Plastics material, other than PP, for fittings intended to be used in PP piping systems for hot
and cold water within buildings for the conveyance of water, whether or not for human
consumption (domestic systems) and for heating systems shall conform to 4.1.2.

4.2 Metallic fitting material

Metallic material for fittings intended to be used with components conforming to MS 2286
shall conform to the requirements given in EN 1254-3 or EN 10088-1, as applicable.

4.3 Influence on water intended for human consumption

The material shall conform to MS 2286-1.

© STANDARDS MALAYSIA 2012 - All rights reserved 5
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5 General characteristics

5.1 Appearance

When viewed without magnification, the internal and external surfaces of fittings shall be
smooth, clean and free from scoring, cavities, and other surface defects to an extent that
would prevent conformity to this standard. The material shall not contain visible impurities.
Slight variations in appearance of the colour shall be permitted. Each end of a fitting shall be
square to its axis.

5.2 Opacity

Fittings that are declared to be opaque shall not transmit more than 0.2 % of visible light when
tested in accordance with MS 1761.

NOTE. This test is not necessary when the fitting body material is of the same opaque PP compound as the pipe.

5.3 Colour

The colour of the fitting shall be light grey, not darker than colour code RAL 7032.

6 Geometrical characteristics

6.1 General

Dimensions shall be measured in accordance with EN ISO 3126.
6.1.1 Nominal diameter(s)

The nominal diameter(s), d., of a fitting shall correspond to and be designated by the nominal
outside diameter(s) of the pipe(s) conforming to MS 2286-2 for which they are designed.

6.1.2 Angles

The preferred nominal angles of non-straight fittings are 45° and 90°.

6.1.3 Threads

Threads used for jointing shall conform to MS 1989-1. Where a thread is used as a fastening
thread for jointing an assembly (e.g. union nuts) it shall conform to MS ISO 228-1 except that
these requirements need not apply to the threads used by the manufacturer to join
component parts of a fitting together.

6.2 Dimensions of sockets for socket fusion and electrofusion fittings

6.2.1 Dimensions of socket fusion fittings

The principal dimensions for socket fusion fittings as shown in Figure 1 shall be in accordance
with Table 3 and Table 4 as applicable.

6 © STANDARDS MALAYSIA 2012 - All rights reserved
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is the nominal outside diameter;

is the mean inside mouth diameter of the socket, which comprises the mean diameter of the circle at the
inner section of the extension of the socket with the plane of the socket mouth;

is the mean inside root diameter of the socket, which comprises the mean diameter of the circle in a plane
parallel to the plane of the mouth and separated from it by a distance of L., (the reference socket length);

is the minimum bore, which comprises the minimum diameter of the flow channel through the body of a
fitting Lmin is the reference socket length, which comprises the theoretical minimum socket length used for
the purpose of calculations. The minimum value of Ly, is as given in the note in Table 3;

is the actual length of the socket, which comprises the distance from the mouth to the shoulder (if any). The
minimum value of L, is Ly, as given in the note in Table 3;

is the heated length of the fitting, which comprises the length of penetration of the heated tool into the
socket. The minimum value of L; is (Lmin — 2.5) mm. The maximum value of L; is Lnin, @s given in the note in
Table 3;

is the insertion length, which comprises the depth of penetration of the heated pipe end of a fitting into the
socket. The minimum value of Lj is (Lmin — 3.5) mm. The maximum value of Lj is Ly, @s given in the note in
Table 3;

is the heated length of pipe, which comprises the depth of penetration of the pipe end or spigot end of a
fitting into the heated tool. The minimum value of L, is as given in the note in Table 3; and

is the root radius.

Figure 1. Socket and spigot dimensions for socket fusion fittings and position of

permitted radius
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Table 3. Socket dimensions relative to length of socket fusion fittings

Dimensions in millimetres

Nominal Socket Actual Heated socket Penetration of pipe Heated
diameter | Reference | length length, L, into socket, Ls length
of the length, L of of pipe,
fitting socket, Ly
Ly
dn I—min. I—1,min. I—2,min. L2,ma><. I—3,min. L3,max. I—4,min.
16 13.3 13.3 10.8 13.3 9.8 13.3 9.8
20 14.5 14.5 12.0 14.5 11.0 14.5 11.0
25 16.0 16.0 13.5 16.0 12.5 16.0 12.5
32 18.1 18.1 15.6 18.1 14.6 18.1 14.6
40 20.5 20.5 18.0 20.5 17.0 20.5 17.0
50 23.5 23.5 21.0 23.5 20.0 23.5 20.0
63 27.4 27.4 24.9 27.4 23.9 27.4 23.9
75 30.0 30.0 27.5 30.0 26.5 30.0 26.5
90 33.0 33.0 30.5 33.0 29.5 33.0 29.5
110 37.0 37.0 34.5 37.0 33.5 37.0 33.5
125 40.0 40.0 37.5 40.0 36.5 40.0 36.5

NOTE. Ford < 63: Lmin. = O3dn + 851 I—1.min. = I—min.; L2,min. = Lmin. - 25: L2,max. = Lminv; I—3.min. = I—min, - 351 L3.max, = Lm\n.;

I-4,min. = I—minA -3.5.

FOF d = 75 I-min. = 02dn +15, L1,min. = Lmin.; LZ,min. = I-min. - 25, LZ,max. = LminA; LS,min. = I-min. - 35, L3,max. = I-min.; I-4,min. =

I-min. - 3.5.

Table 4. Socket dimensions of socket fusion fittings relative to diameter

Dimensions in millimetres

Nominal Mean inside diameter of socket Maximum | Minimum | Maximum
diameter out-of- bore® radius at
of the Root D, Root D, roundness? socket
fitting root
dn D1.min. D1.max. D2.min. D2,max. DS,min. Rmax.

16 15.2 15.5 15.1 15.4 04 11.2 1.5
20 19.2 19.5 19.0 19.3 0.4 15.2 2.0
25 24.2 24.5 23.9 24.3 0.4 19.4 2.0
32 311 31.5 30.9 31.3 0.5 25.0 2.5
40 39.0 394 38.8 39.2 0.5 314 3.0
50 48.9 494 48.7 49.2 0.6 394 3.5
63 61.9 62.5 61.6 62.1 0.6 49.8 4.0
75 73.8 74.8 72.6 73.6 1.0 594 4.5
90 88.7 89.7 87.3 88.3 1.2 71.6 5.0
110 108.6 109.7 106.9 108.0 1.2 87.6 5.0
125 123.4 124.6 121.4 122.8 1.4 99.6 6.0

? The out-of-roundness is the maximum inside diameter minus the minimum inside diameter of the socket measured
in the same plane parallel to the plane of the socket mouth.

b

This measurement is only relevant if a shoulder exists.

6.2.2 Dimensions of sockets for electrofusion fittings

The principal dimensions of sockets for electrofusion fittings as shown in Figure 2 shall be in

accordance with Table 5.
8
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The values of lengths L1 and L2 (see Figure 2) shall be in accordance with Table 5. The

manufacturer shall declare the actual length.
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Table 5. Socket dimensions for electrofusion fittings

Dimensions in millimetres

Nominal Minimum mean | Nominal length Depth of penetration
diameter of inside diameter® | of fusion zone
the fitting of fusion zone
dn D1,min. I—2,min. I—1,min. I—‘l,max.
16 16.1 10 20 35
20 201 10 20 37
25 251 10 20 40
32 321 10 20 44
40 40.1 10 20 49
50 50.1 10 20 55
63 63.2 11 23 63
75 75.2 12 25 70
90 90.2 13 28 79
110 110.3 15 30 85
125 125.3 16 35 90
140 140.3 18 38 95
160 160.4 20 42 101
In piping systems that involve spigot trimming, smaller values D4 are permitted if conforming to the
manufacturer’s specification.

Key

D.

D

Ds

Ly

Lo

Ls

Ly+05L;

is the mean inside diameter of the fusion zone which comprises the mean inside diameter when measured
in a plane parallel to the plane of the mouth at a distance L; + 0.5 L, from that face.

is the minimum inside diameter of the socket measured in any plane parallel to the plane of the mouth at a
distance not greater than L, from that plane.

is the minimum bore which comprises the minimum diameter of the flow channel through the body of the
fitting.

is the depth of penetration of the pipe or male end of a spigot fitting. In the case of a coupling without a
stop it is not greater than half the total length of the fitting.

is the nominal length of the fusion zone, which comprises the heated length as declared by the
manufacturer.

is the nominal unheated entrance length of the fitting, which comprises the distance between the mouth of
the fitting and the start of the fusion zone as declared by the manufacturer.

Figure 2. Principal dimensions for electrofusion fittings
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6.3 Dimensions of metallic fittings

Metallic fittings shall conform to EN 1254-3 or EN 10088-1.

7 Mechanical characteristics of plastics fittings

7.1 General

When tested in accordance with ISO 1167 using the test parameters given in Table 6, 7 or 8
where the test pressure is given in relation to the class of fitting and design pressure, the
component shall withstand the test pressure, pr, without bursting or leakage during the test
period.

The testing shall be conducted in water-in-water.

The test pressure shall be calculated using the following equation:

(e}

F
pF = pD X—
°bF
where,
Pr is the hydrostatic test pressure, in bars, to be applied to the fitting body during the test
period;
OF is the value of the hydrostatic stress, in megapascals, of the fitting body material
corresponding to the test duration and test temperature conditions in Table 6, 7 or 8;
ODF is the design stress value, in megapascals, of the fitting body material as determined
for the appropriate service condition class from data produced in accordance with 4.1
and Annex A of MS 2286-2; and
Po is the design pressure of 4 bar or 6 bar or 8 bar or 10 bar, as applicable.

Fittings may be connected to the pipes for which they are intended to be used. Other methods
may be used to seal the ends of the fitting body in order that the required pressure can be
applied.

7.2 Fitting material identical to the PP pipe compound

In this case opr has the same value as opp and the fitting shall conform to the requirements
given in Table 6, 7 or 8 using the test pressures, pg, given, as applicable to the class of fitting
and the design pressure.

7.3 Fitting made from PP not identical to the PP pipe compound

The fitting shall conform to the requirements given in Table 6, 7 or 8 relating to test
temperature and minimum time to failure as applicable to the class of fitting and design

pressure, using the equation in 7.1 and relevant values for hydrostatic stress, of, and design
stress, opf, derived as in 4.1.2, to determine the test pressure pe.
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Table 6. Determination of test pressure pgfor PP-H

Application
Class 1 Class 2 Class 4 Class 5
Max. .deS|gn temperature, 80 80 70 90
Tmax, in °C
Design stress of fitting 290 1.99 394 183

material, opg, in MPa

a
Test temperature °, 20 95 20 95 20 80 20 95

Tiest, iN °C

Test duration, t, in h 1 1000 1 1000 1 1000 1 1000
Hydrostatic stress of

fitting material, 21 3.5 21 3.5 21 5.0 21 3.5
of, in MPa

Test pressure, pr, in bars,
for a design pressure, pp,

of: 4 bar 33.6° | 56° | 422 | 7.0 |336°| 80° | 459 | 7.7
6 bar 434 | 72 | 633 | 106 | 389 | 93 | 689 | 11.5
8 bar 579 | 97 | 844 | 141 | 519 | 123 | 91.8 | 153
10 bar 724 | 121 | 1055 | 176 | 64.8 | 154 | 114.8 | 19.1
Number of test pieces 3 3 3 3 3 3 3 3

@ Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. However to
match existing test facilities the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic
stresses given correspond to the given test temperatures.

® The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see Clause 4 of MS
2286-1.)
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Table 7. Determination of test pressure pgfor PP-B

Application
Class 1 Class 2 Class 4 Class 5
Max. .deS|gn temperature, 80 80 70 90
Tmax, in °C
Design stress of fitting 167 119 195 119

material, opg, in MPa

a
Test temperature °, 20 95 20 95 20 80 20 95

Tiest, iN °C

Test duration, t, in h 1 1000 1 1 000 1 1000 1 1000
Hydrostatic stress of

fitting material, 16 2.6 16 2.6 16 3.7 16 2.6
of, in MPa

Test pressure, pr, in bars,
for a design pressure, pp,

of: 4 bar 38.3 6.2 53.8 8.7 32.8 7.6 53.8 8.7
6 bar 57.5 9.3 80.7 | 13.1 | 49.2 | 114 | 80.7 | 13.1
8 bar 76.6 | 125 | 1076 | 175 | 656 | 152 | 107.6 | 17.5
10 bar 95.8 | 156 | 1344 | 21.8 | 821 | 19.0 | 1345 | 21.8
Number of test pieces 3 3 3 3 3 3 3 3

@ Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. However to
match existing test facilities the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic
stresses given correspond to the given test temperatures.
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Table 8. Determination of test pressure pgfor PP-R

Application
Class 1 Class 2 Class 4 Class 5
Max. .deS|gn temperature, 80 80 70 90
Tmax, in °C
Design stress of fitting 3.09 213 330 1.90

material, opg, in MPa

a
Test temperature °, 20 95 20 95 20 80 20 95

Tiest, iN °C

Test duration, t, in h 1 1000 1 1000 1 1000 1 1000
Hydrostatic stress of

fitting material, 16 3.5 16 3.5 16 4.6 16 3.5
of, in MPa

Test pressure, pr, in bars,
for a design pressure, pp,

of: 4 bar 232° | 51° | 30.0 | 66 |232°| 6.7° | 337 | 7.4
6 bar 311 | 68 | 451 | 99 | 291 | 84 | 505 | 11.1
8 bar 414 | 91 | 601 | 131 | 388 | 11.2 | 674 | 14.7
10 bar 518 | 113 | 751 | 16.4 | 485 | 13.9 | 842 | 18.4
Number of test pieces 3 3 3 3 3 3 3 3

@ Generally the highest test temperature is taken to be (Tmax + 10) °C with an upper limit of 95 °C. However to
match existing test facilities the highest test temperature for classes 1 and 2 is also set at 95 °C. The hydrostatic
stresses given correspond to the given test temperatures.

® The 20 °C, 10 bar, 50 years, cold water requirement, being higher, determines this value (see Clause 4 of MS
2286-1.)

8 Physical and chemical characteristics of plastics components

The melt flow rate (MFR) of the compound and the injection-moulded fitting made therefrom
shall be determined in accordance with the procedures given in MS ISO 1133 using the
temperature and force criteria appropriate to the material involved. The difference between
the MFR of the injection-moulded material and the MFR of the original compound shall be
determined.

For PP compounds and injection-moulded products of the same compound set of conditions
M (230/2.16) of MS ISO 1133 shall be used and the difference between the MFR values shall
not be greater than 30 %.

For other thermoplastics appropriate procedures and maximum difference between MFR
values shall be used.

9 Sealing elements

The sealing element shall have no detrimental effect on the properties of the pipe or fitting
and shall not cause the test assembly to fail to conform to MS 2286-5.

The material of the elastomeric sealing elements used in joint assemblies shall conform to
EN 681-1 or EN 681-2, as applicable.

© STANDARDS MALAYSIA 2012 - All rights reserved 13



MS 2286-3:2012

10 Performance requirements

When fittings conforming to this standard are jointed to pipes conforming to MS 2286-2, the
fitting and the joints shall conform to MS 2286-5.

11 Marking

11.1  General requirements

11.1.1 Marking elements shall be printed or formed directly on the fitting in such a way that
after storage, handling, and installation (e.g. in accordance with MS 1737™), legibility is

maintained.

NOTE. The manufacturer is not responsible for marking being illegible, due to actions such as painting, scratching,
covering of the components or by use of detergent etc. on the components unless agreed or specified by the
manufacturer.

11.1.2  Marking shall not initiate cracks or other types of defects which adversely influence
the performance of the fitting.

11.1.3  If printing is used, the colouring of the printed information shall differ from the basic
colouring of the fitting.

11.1.4 The size of the marking shall be such that the marking is legible without
magnification.

11.2  Minimum required marking
The minimum required marking of the fitting is specified in Table 9.

Table 9. Minimum marking for fittings

Aspects Marking or symbol
Number of this standard MS 2286
Manufacturer’'s name and/or trade mark " Name or code
Nominal diameter dj, e.g. 16
Material identification (for fusion fittings only) " e.g. PP-R
Application class combined with design pressure e.g. Class 1/10 bar
Manufacturer’s information * b

a

These aspects (where appropriate) must be marked on the fitting. All other aspects may be marked on the
fitting or alternatively put on to a label supplied with the fittings.
® To provide traceability the following details shall be given:

a) the production period, year and month; in figures or in code;

b) name or code for the production site if the manufacturer is producing at different sites.

14 © STANDARDS MALAYSIA 2012 - All rights reserved



MS 2286-3:2012

Bibliography

[11 MS 1737, Plastics piping systems - Guidance for the installation inside buildings of
pressure piping systems for hot and cold water intended for human consumption.

[21 MS 2286-7, Plastics piping systems for hot and cold water installations - Polypropylene
(PP) - Part 7: Guidance for the assessment of conformity

© STANDARDS MALAYSIA 2012 - All rights reserved 15



Acknowledgements

Members of Technical Committee on Plastics Pipes and Fittings

Ir V. Subramanian (Chairman)

Ms Ratna Sari Dewi Dasril (Secretary)
Mr Amos Yeo

Mr Zamri Mohd Said

Mr Chan Ai Ling

Ms Mariam Abd Kadir

Mr Umat Lokman Ahmad Johari
Haiji Adam Ibrahim/Haji Mohd Nasir Musa
Mr Azizan Aziz

Ms Wan Norisah Wan Awang
Mr Abdul Razak Mat Jam

Mr Marzuki Mohammad/

Ms Siti Aisah Md Lasim

Ir Ahmad Nordeen Mohd Salleh
Assoc Prof Dr Norhamidi Muhamad
Assoc Prof Ir Dr Aminuddin Mohd Baki

Syarikat Bekalan Air Selangor Sdn Bhd
SIRIM Berhad

George Fischer (M) Sdn Bhd

Malaysian Plastics Manufacturers Association
Paling Industries Sdn Bhd

Perbadanan Bekalan Air Pulau Pinang Sdn
Bhd

Petronas Chemicals Group Berhad

SAJ Holdings Sdn Bhd

SIRIM Berhad (Advanced Polymer and
Ceramics Programme)

SIRIM QAS International Sdn Bhd (Product
Certification and Inspection Department)
SIRIM QAS International Sdn Bhd (Testing
Services Department)

Suruhanjaya Perkhidmatan Air Negara

The Institution of Engineers, Malaysia
Universiti Kebangsaan Malaysia
Universiti Teknologi MARA

Members of Working Group on PP Pipes and Fittings

Ir Kan Cheong Weng (Chairman)

Ms Norfaizah Nasir (Secretary)

Ir A. H. Ung

Mr Derek Ng

Mr Wong Choon Wah/Mr Mohd Izzuan Ismail
Mr Tan Weng Keong/Mr Amos Yeo

Ir Rokiah Salim

Mr Mohd Zaharon Mohd Talha/

Mr Izham Harith Ikhwan

Ms Chan Ai Ling

Ms Noraishah Selamat

Mr Abdul Razak Mat Jam/

Ms Wan Norisah Wan Awang/

Ms Kamaliah Ahmad

Ms Nurhayati Azian Haji Noh/

Ms Siti Aisah Md Lasim

Ir Yau Ho Hu

Ir Gary Lim Eng Hwa

Dr Zurina Mohamad/Dr Rohah Abd Maijid

Perbadanan Bekalan Air Pulau Pinang Sdn
Bhd

SIRIM Berhad

Azeeta Pipe System Sdn Bhd

Basell Asia Pacific Ltd

Bute Engineering (M) Sdn Bhd

George Fischer (M) Sdn Bhd

Jabatan Kerja Raya Malaysia

Ministry of Health Malaysia (Engineering
Services Division)

Paling Industries Sdn Bhd

Resintech Kapar Sdn Bhd

SIRIM QAS International Sdn Bhd

Suruhanjaya Perkhidmatan Air Negara
Syarikat Bekalan Air Selangor Sdn Bhd

The Institution of Engineers, Malaysia
Universiti Teknologi Malaysia

© STANDARDS MALAYSIA 2012 - All rights reserved



© Copyright 2012

All rights reserved. No part of this publication may be reproduced or utilised in any
form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the Department of Standards Malaysia.



