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FOREWORD 
 
 
This Malaysian Standard was developed by the WG on PVC-C Pipes and Fittings under the 
authority of the Plastics and Plastics Products Industry Standards Committee. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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CHLORINATED POLY(VINYL CHLORIDE) (PVC-C) PLASTIC 
HOT- AND COLD-WATER DISTRIBUTION SYSTEMS - SPECIFICATION 

 
 

1.  Scope 
 
1.1  This Malaysian Standard specifies the requirements, test methods and methods of 
marking for chlorinated poly(vinyl chloride) plastic hot- and cold-water distribution system 
components made in one standard dimension ratio and intended for water service up to and 
including 82 °C (180 °F). These components comprise pipe, socket-type fittings, street fittings, 
plastic-to-metal transition fittings and solvent cements. Requirements and methods of test are 
included for materials, workmanship, dimensions and tolerances, hydrostatic sustained 
pressure strength and thermocycling resistance. The components covered by this standard 
are intended for use in residential and commercial, hot and cold, potable water distribution 
systems.  
 
1.2  The products specified by this standard are intended for use with the distribution of 
pressurised liquids only, which are chemically compatible with the piping materials.  
 
NOTES: 
 
1. Due to inherent hazards associated with testing components and systems with compressed air or other 
compressed gases some manufacturers do not allow pneumatic testing of their products. Consult with specific 
product/component manufacturers for their specific testing procedures prior to pneumatic testing. 
 
2.  Pressurised (compressed) air or other compressed gases contain large amounts of stored energy which present 
serious safety hazards should a system fail for any reason. 
 
3. Suggested hydrostatic design stresses and hydrostatic pressure ratings for pipe and fittings are listed in Annex 
A. Design, assembly and installation considerations are discussed in Annex B. An optional performance qualification 
and an in-plant quality control program are recommended in Annex C.  

 
 

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) apply. 
 
MS 628: Part 1, Specification for unplasticised PVC (UPVC) pipes for water supply - Part 1: 
Pipes 
 
MS 1583 (all parts), Suitability of non-metallic products for use in contact with water intended 
for human consumption with regard to their effect on the quality of the water 
 
MS 2046, Rigid poly(vinyl chloride) (PVC) compounds and chlorinated poly(vinyl chloride) 
(PVC-C) compounds - Specification 
 
ASTM D 1598, Standard test method for time-to-failure of plastic pipe under constant internal 
pressure 
 
ASTM D 1599, Standard test method for resistance to short-time hydraulic pressure of plastic 
pipe and fittings 
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ASTM D 1898, Standard practice for sampling of plastics 
 
ASTM D 2122, Standard test method for determining dimensions of thermoplastic pipe and 
fittings 
 
ASTM D 2444, Standard test method for determination of the impact resistance of 
thermoplastic pipe and fittings by means of a tup (falling weight) 
 
ASTM D 2837, Standard test method for obtaining hydrostatic design basis for thermoplastic 
pipe materials or pressure design basis for thermoplastic pipe products 
 
ASTM F 402, Standard practice for safe handling of solvent cements, primers, and cleaners 
used for joining thermoplastic pipe and fittings 
 
ASTM F 412, Standard terminology relating to plastic piping systems 
 
ASTM F 493, Standard specification for solvent cements for chlorinated poly(vinyl chloride) 
(PVC-C) plastic pipe and fittings 
 
ASTM F 1498, Standard specification for taper pipe threads 60 ° for thermoplastic pipe and 
fittings 
 
 

3.  Terms and definitions 
 
For the purposes of this standard, the definitions given in ASTM F 412 and the following 
apply, unless otherwise indicated. 
 
3.2 Relation between standard dimension ratio, stress, and internal pressure 
 
The following expression is used to relate standard dimension ratio, stress, and internal 
pressure for pipe: 
 

2 S/P = R – 1(1) 
 

or 
 

2 S/P = (D0/t) – 1(2) 
 
where, 
 
S is the stress in circumferential or hoop direction, psi ( MPa); 
 
P is the internal pressure, psi (MPa); 
 
D0 is the average outside diameter, inch (mm);  
 
t is the minimum wall thickness, inch (mm); and 
 
R is the standard dimension ratio. 
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3.2  Standard dimension ratio (SDR) 
 
A selected series of numbers in which the average outside diameter to minimum wall 
thickness dimension ratios are constant for all sizes of pipe in each standard dimension ratio. 
SDR fittings shall by definition be equivalent in minimum socket wall thickness to the 
minimum wall thickness of the corresponding SDR and size of pipe and the minimum body 
wall thickness shall be 125 % of that value.  
 
 

4.  Classification  
 
4.1  Pipe and fittings 
 
This standard classifies PVC-C 4120 pipe and fittings by a single standard dimension ratio 
which shall be SDR 11, by a maximum continuous use temperature which shall be 82 °C  
(180 °F) and by nominal pipe diameters from 0.25 inch (0.635 cm) through 2 inch (5.08 cm). 
 
4.2  Plastic-to-metal transition fittings 
 
This standard classifies PVC-C plastic-to-metal transition fittings intended for use up to and 
including 82 °C (180 °F) as PVC-C–82°C on the basis of resistance to failure by 
thermocycling. 
 
4.3 Solvent cements 
 
This standard classifies solvent cements meeting the requirements contained herein as   
PVC-C solvent cement. 
 
 

5. Materials  
 
5.1 Basic materials description 
 
Chlorinated poly(vinyl chloride) plastics used to make pipe and fittings meeting the 
requirements of this standard are categorised by two criteria; namely, 
 
a) basic short-term properties; and 
 
b) long-term hydrostatic strength.  
 
5.1.1 Basic short-term properties 
 
This standard covers PVC-C 41 pipe and fittings made from plastic materials meeting the 
mechanical strength, heat resistance, flammability and chemical resistance requirements for 
PVC-C 23447 as specified in MS 2046.  
 
NOTE.  PVC-C 23447 was formerly designated as PVC-C Type IV Grade 1, and is herein designated as PVC-C 41. 
This is also used in marking pipe fittings. 
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5.1.2 Long-term hydrostatic strength 
 
This standard covers PVC-C 41 pipe and fittings which are further defined by hydrostatic 
design stress as PVC-C 4120. The pipe is so defined on the basis of long-term hydrostatic 
strength tests and is made from compounds having an established 82 °C (180 °F) hydrostatic 
design stress of 500 psi (3.45 MPa) or greater in accordance with ASTM D 2837. The fittings 
are defined by hydrostatic sustained pressure tests on fitting assemblies, required by this 
standard (see clause 6.2), based on the hydrostatic strength of the corresponding pipe. 
 
NOTE.  No hydrostatic design stress, as such, exists for fittings until such time as long-term hydrostatic strength test 
methods for fittings are developed. 

 
5.2  Rework material 
 
Rework material shall not be used. 
 
5.3  Raw material compounding 
 
Pipes manufacturing shall not be allowed to do compounding of raw materials. For this 
purpose the pipes manufacturer shall make a declaration on the materials they used to make 
the finished product. 
 
5.4 Effect on water quality 
 
When used under conditions for which they are designed, materials used for the manufacture 
of PVC-C pipes intended for the conveyance of water for human consumption shall comply 
with MS 1583 series. 
 
 

6.  Requirements for pipe and fittings  
 
NOTE.  The values stated in either inch-pound units or SI units are to be regarded separately as standard. The 
values stated in each system are not exact equivalents; therefore, each system shall be used independently of the 
other. Combining values from the two systems may result in nonconformance with the standard. 

 
6.1  Dimensions and tolerances 
 
6.1.1  General 
 
6.1.1.1  Wall minimums 
 
Table 1 and Table 2 show wall thickness minimums. Calculated SDR 11 fitting wall 
thicknesses that fall below 0.102 inch (2.59 mm) for the fitting socket bottom, or 0.128 inch 
(3.25 mm) for the fitting body, shall be arbitrarily increased to these values. 
 
6.1.1.2  Interference fit 
 
The diameters and tolerances in Table 1 and Table 2 provide for socket-type joints having an 
interference fit based on the major diameter of pipe having a degree of out-of-roundness.  
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6.1.1.3 Out-of-roundness 
 
The maximum out-of-roundness requirements shown in Table 1 and Table 2 for pipe and 
fittings apply to the average measured diameter.  
 
EXAMPLE  In the 1 inch (25 mm) pipe size, if the measured average pipe diameter was 1.123 
inch (28.52 mm), then the extreme measured diameters due to ovality could be 1.129 inch 
(28.68 mm) maximum and 1.117 inch (28.37 mm) minimum.  
 
6.1.2  Pipe 
 
6.1.2.1  Outside diameter and wall thickness 
 
The outside diameters and wall thicknesses for pipe shall meet the requirements for 
dimension and tolerance given in Table 1 when measured in accordance with ASTM D 2122. 
 
6.1.2.2  Wall thickness range 
 
The wall thickness range for pipe shall be within 12 % when measured in accordance with 
ASTM D 2122.  
 
6.1.2.3 Flattening 
 
There shall be no evidence of splitting, cracking or breaking when the pipe is tested in 
accordance with 9.2. 
 
6.1.2.4 Length 
 
Pipe supplied in straight lengths shall have a tolerance on any specified length of 

+0.5, −0 inch (+12.5, −0 mm).  
 
6.1.3 Socket-type fittings 
 
6.1.3.1 Dimensions 
 
Fitting sockets, inside diameters (waterways), wall thicknesses, laying lengths and reducing 
bushing minimums shall meet the requirements for dimension and tolerance given in Table 2, 
Table 3 and Table 4 when measured in accordance with ASTM D 2122. The spigot ends of 
street fittings shall meet the outside diameter and minimum wall requirements of Table 1. 
 
6.1.3.2  Alignment 
 
The maximum angular variation of any socket opening shall not exceed 0.5° off the true 
centreline axis.  
 
6.1.4  Plastic-to-metal transition fittings 
 
6.1.4.1  Basic Dimensions 
 
Plastic parts of plastic-to-metal transition fittings shall meet the dimensional requirements of 
Table 1 and Table 2, where applicable, with the following exceptions. Such parts shall be 
exempted from the requirements for inside diameter (waterway) and wall thickness tolerance. 
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6.1.4.2  Threads 
 
For all fittings having taper pipe threads, threads shall conform to ASTM F 1498 and be 
gauged in accordance with 9.5. 
 
6.2  Hydrostatic sustained pressure 
 
6.2.1  General 
 
Pipe and fittings (tested as assemblies) shall meet the minimum hydrostatic sustained 
pressure requirements of both test conditions shown in Table 5 when tested in accordance 
with 9.2.  
 
6.2.2  Pipe quality 
 
Test condition B shall be termed the primary sustained pressure test for pipe and shall be 
used for quality control (see Annex C). Test condition A shall be termed the secondary 
sustained pressure test for pipe and shall be used for periodic performance qualification. 
Failure to pass either test is cause for rejection.  
 
6.2.3 Fitting quality 
 
Test condition A shall be termed the primary sustained pressure test for fittings and shall be 
used for quality control (see Annex C). Test condition B shall be termed the secondary 
sustained pressure test for fittings and shall be used for periodic performance qualification. 
Failure to pass either test is cause for rejection. 
 
NOTE.  Drop weight impact resistance is correlatable with hydrostatic sustained pressure resistance for PVC-C 41 
components and may be useful for predicting compliance with the sustained pressure requirements of Table 5. Such 
correlations will necessarily differ with the size, wall thickness and geometry of individual components. ASTM D 2444 
using Tup A and Holder A is suggested for nominal diameters of 1 inch (25 mm) and above. For smaller components, 
a guided mandrel type of impacter such as the Gardner Impacter equipped with a 0.5 inch (12.7 mm) radius mandrel 
is suggested. Drop impact is not included in this standard directly as a quality requirement because of the wide test 
scatter normally associated with this test, and also because of the wide differences in value over the range of sizes 
and components covered in this standard. 

 
6.3 Thermocycling 
 
Plastic-to-metal transition fittings (other than metal socket-type transitions for use with 
adhesives), assembled according to the manufacturer's instructions, shall  not separate or 
leak when thermocycled 1 000 times between the temperatures of 16 °C and 82 °C 
(60 °F and 180 °F) in accordance with 9.3.  
 
 

7. Requirements for solvent cement  
 
NOTE:  PVC-C solvent cements may exist which meet the requirements of the standard when used in accordance 
with the manufacturer's recommendations, without a primer or cleaner. It is recommended that those PVC-C solvent 
cements which may be used without a primer or cleaner be clear or yellow in colour. Otherwise, it is recommended 
that PVC-C solvent cement requiring the use of a primer or cleaner be orange in colour. Colour identification is 
recommended to facilitate cement recognition, to prevent the misuse of the cement and to minimize the unintentional 
use of other cements that may fail at elevated service temperatures. 
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7.1  General 
 
PVC-C solvent cements, for use in PVC-C 41, plastic-to-plastic, socket-type joints shall meet 
the requirements set forth in ASTM F 493.  
 
7.2  Hydrostatic burst strength 
 
2 inch (50 mm) PVC-C solvent cement joints shall exceed the minimum hydrostatic burst 
strength requirements given in Table 6 after a maximum drying interval of 2 h when tested in 
accordance with clause 10. Failure to pass the burst requirement at either temperature is 
cause for rejection. 
 
7.3  Hydrostatic sustained pressure strength 
 
15 mm (0.5 inch) PVC-C solvent cement joints shall meet the requirements of 6.2 when 
tested in accordance with 9.3.  
 
7.4 Safe handling of solvent cement  
 
Refer to ASTM F 402.  
 
 

8.  Workmanship, finish and appearance  
 
The pipe and fittings shall be homogeneous throughout and free of visible cracks, holes, 
foreign inclusions or other defects. The pipe shall be as uniform as commercially practicable 
in colour, opacity, density and other physical properties.  
 
 

9. Test methods for pipe and fittings  
 
The following safety hazards caveat pertains only to this clause 9 of this standard. This 
standard does not purport to address all of the safety concerns, if any, associated with its use. 
It is the responsibility of the user of this standard to establish appropriate safety and health 
practices and determine the applicability of regulatory limitations prior to use. 
 
9.1  Sampling 
 
A sufficient quantity of pipe or fittings, as agreed upon between the purchaser and the seller, 
shall be selected from each lot or shipment and tested to determine conformance with ASTM 
D 1898. In the case of no prior agreement, random samples selected by the testing laboratory 
shall be deemed adequate.  
 
9.1.1  Test specimens 
 
Not less than 50 % of the test specimens required for any pressure test shall have at least a 
part of the marking in their central sections. The central section is that portion of pipe which is 
at least one pipe diameter away from an end closure. 
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9.2  Flattening 
 
Flatten three specimens of the pipe; 2 inch (5.08 cm) long, between parallel plates in a 
suitable press until the distance between the plates is 40 % of the outside diameter of the 
pipe or the walls of the pipe touch, whichever occurs first. The rate of loading shall be uniform 
and such that the compression is completed within 5 minutes. Upon removal of the load, 
examine the specimens for evidence of splitting, cracking, or breaking.  
 
9.3  Hydrostatic sustained pressure  
 
9.3.1  Summary of test method 
 
This test method describes a pass-fail test for PVC-C 41 pipe or fittings (tested as 
assemblies) subjected to a constant internal hydrostatic pressure for a predetermined period 
of time. Test conditions are based on known rupture pressure versus time relationships for 
standard PVC-C 41 components (see footnote to Table 5). The external test environment 
shall be either water or air; however, test pressures differ depending on the environment 
selected (see Table 5). 
 
9.3.2  Apparatus 
 
9.3.2.1  Constant-temperature environment 
 
Either a water bath or an air bath capable of maintaining a constant and uniform temperature 
of (82 ± 1) °C ((180 ± 1.8) °F) throughout. 
 
9.3.2.2  Pressurizing system 
 
A pressure source capable of rapidly and continuously applying a constant hydrostatic 
pressure, controlled to ±10 psi (± 69 kPa) or better, to the test specimens.  
 
9.3.2.3  Timing device 
 
Any clock capable of accuracy to within 1 % of the total test time.  
 
9.3.2.4 Closure fittings 
 
Any suitable specimen closure that allows “free-end” mounting is free of leaks and will not 
contribute to end failures.  
 
NOTE.  Various types of compression and flared, metal fittings have been found to be acceptable. Socket-type  PVC-
C 41 caps are also acceptable provided that the necessary solvent cemented are suitably dried or cured (refer to 
9.3.3.2).  

 
9.3.3  Sampling and specimen preparation 
 
9.3.3.1  Pipe 
 
Select at random specimens of at least seven times the nominal diameter in length, but in any 
case not shorter than 10 inch (250 mm). Take three specimens for quality control testing. 
Take six specimens for qualification or referee testing.  
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9.3.3.2 Fittings 
 
Select specimens at random. Take three specimens for quality control testing. Take six 
specimens for qualification or referee testing. Assemble the fittings, individually or collectively, 
using suitable lengths of PVC-C 41 pipe and PVC-C solvent cement. Use only pipe and 
solvent cement meeting the requirements of this standard. Allow solvent cemented fitting 
assemblies to dry at elevated temperature, up to 82 °C (180 °F) maximum, in a forced-air 
oven until all joints are sufficiently strong to eliminate joint failures during the test. Minimum 
suggested drying times are shown in Table 7.  
 
9.3.4  Procedure 
 
After curing all cemented joints used, attach suitable end closures where necessary. Fill the 
specimen with water, making certain to avoid entrapment of air. Condition the test specimen 
at (82 ± 1) °C ((180 ± 1.8) °F) for a minimum of 30 minutes if using a water bath, or 4 h if 
using an air bath. Attach the specimen to the pressure source, and place it on test at            
(82 ± 1) °C ((180 ± 1.8) °F) under the proper hydrostatic pressure selected from Table 5.  
Start the timer immediately. Hold the test pressure and temperature as close as possible to 
the specified values, but in any case to within ±10 psi (±69 kPa) and 1 °C (1.8°F) respectively. 
At the end of the specified minimum time interval, isolate the specimen from the pressure 
source and check for any continuous loss of pressure resulting from transmission of water 
through the specimen. Any such continuous loss of pressure, resulting from bursting or 
weeping of the test specimens as defined in ASTM D 1598, shall constitute failure. If joint 
leakage or joint separation has occurred, the test shall be repeated using a longer joint drying 
or curing cycle.  
 
9.3.5  Interpretation of results 
 
9.3.5.1  Quality control 
 
Failure of any one of three specimens tested shall constitute failure in this test. 
 
9.3.5.2  Performance qualification 
 
Failure of any one of six specimens tested shall constitute failure in this test.  
 
9.4  Thermocycling 
 
9.4.1  Summary of method 
 
This method describes a pass-fail test for thermally cycling PVC-C plastic-to-metal transition 
fitting assemblies over a critical temperature range for a selected number of cycles while 
subjected to a nominal internal pressure. The test provides a measure of resistance to failure 
due to the combined effects of differential thermal expansion and creep for PVC-C plastic to 
metal transition fittings intended for continuous use up to and including 82°C (180°F).  
 
9.4.2  Apparatus 
 
A nitrogen or air source capable of maintaining a nominal internal pressure of (100 ± 10) psi 
[(690 ± 69) kPa] on the specimens is required. The immersion system shall consist of two 
water reservoirs controlled at (16 ± 2) °C ((60 ± 3.6) °F) and (82 ± 2) °C [(180 ± 3.6) °F]. The 
specimens shall be cycled from one reservoir to the other or the hot and cold water shall be 
alternately cycled over the test specimens automatically and returned to the proper reservoir.  
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NOTE.  Automatic cycling may be accomplished by pumping from each reservoir through a delivery system having 
timer-actuated valves to a specimen water trough having synchronised, timer-actuated return drains. Any automatic 
apparatus shall provide for complete immersion of the test specimens in the trough. 

 
9.4.3 Sampling and specimen preparation 
 
Select at random six specimens of the type and size of PVC-C plastic-to-metal transition 
fitting to be tested. Assemble the fittings with suitable lengths of pipe meeting the 
requirements of this standard, and attach to a common manifold. Assemble strictly according 
to the instructions of the transition fitting manufacturer. If plastic threads are to be mated to 
metal threads, use the thread sealant intended for use with the threaded transition. Close the 
specimen assembly with any suitable end closures that allow “free-end” mounting and will not 
leak under the thermocycling conditions and connect the specimen assembly to the pressure 
source.  
 
9.4.4 Procedure 
 
Pressure the specimen assembly with nitrogen in air (100 ± 10) psi ((690 ± 69) kPa). Immerse 
in (16 ± 2) °C [(60 ± 3.6) °F] water to determine if there are any initial leaks. All leaks shall be 
eliminated before the thermocycling test is started. Thermally cycle the specimen assembly 
either manually or automatically and under an internal pressure of (100 ± 10) psi 
[(690± 69) kPa] alternately between (60 ± 3.6) °F [(16 ± 2) °C] and (82 ± 2) °C [(180 ± 3.6) °F] 
by means of immersion in water using the following test cycle: 
 
a) Water immersion at 82 °C (180 °F) 2 minutes (min) 
 
b) Air immersion at ambient2 minutes (max) 
 
c) Water immersion at 16 °C (60 °F) 2 minutes (min) 
 
d) Air immersion at ambient2 minutes (max) 
 
Upon the completion of 1 000 thermal cycles, immerse the specimen assembly again in 
(16 ± 2) °C [(60 ± 3.6) °F] water and check for any sign of gas leakage. Any evidence of 
leakage at the transition fitting or separation of the transition fitting from the pipe constitutes a 
failure. 
 
9.4.5  Interpretation of results 
 
Failure of any one of six specimens tested shall constitute failure in this test. 
 
9.5  Threads 
 
All taper pipe threads shall be gauged in accordance with ASTM F 1498. 
 
 

10.  Tests for solvent cement  
 
Determine the minimum hydrostatic burst strength for PVC-C solvent cemented joints 
according to ASTM D 1599, except as herein specified. Test assemblies containing at least 
six nominal 2 inch (50 mm) solvent cemented joints prepared for PVC-C 41 pipe and fittings 
meeting the requirements of this standard.  
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Assemble the joints in accordance with the solvent cement manufacturer's instructions. After 
attaching end closures, fill the specimen assembly with water and condition in water at the 
test temperature for 2 h maximum. Then test immediately. Increase the internal pressure at a 
constant rate so as to reach the minimum burst requirement in 60 s to 70 s. Leakage or 
separation at any of the joints tested at less than the minimum hydrostatic burst requirement 
specified in Table 6 shall constitute failure in this test.  
 
 

11.  Retest and rejection 
 
If the results of any test(s) do not meet the requirements of this standard, the tests(s) shall be 
conducted again only by agreement between the purchaser and seller. Under such 
agreement, minimum requirements shall not be lowered, changed, or modified, nor shall 
standard limits be changed. If upon retest, failure occurs, the quality of product represented   
by the test(s) does not meet the requirements of this standard.  
 
 

12.  Marking  
 
12.1 Quality of marking 
 
The marking shall be applied to the pipe in such a manner that it remains legible (easily read) 
after installation and inspection and consist of following information: 
 
12.1  Marking 
 
The marking shall consist of following information: 
 
a)  manufacturer's name (or trademark) and production code;  
 
b) number of this standard, provided the product is certified by a recognized certification 

body; 
 
c)  material designation in accordance with 5.1.2 (PVC-C 4120);  
 
d)  pressure rating (see Annex A) at 82 °C (180 °F);  
 
e)  nominal size; 
 
f)  standard dimension ratio (SDR 11); and  
 
g)  production date or production batch. 
 
12.2  Pipe 
 
Markings a) to g) shall be required on pipe at intervals of not more than 5 ft (1.5 m). Marking 
shall be applied without indentation in some permanent manner so as to remain legible under 
normal handling and installation practice.  
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12.3  Socket-type fittings 
 
Markings a) to c) shall be required on socket-type fittings, except where size makes such 
marking impractical. Where markings are omitted, fittings shall be identified by some symbol 
which is defined in the manufacturer's trade literature. Marking on fittings shall be moulded, 
hot stamped or applied in some other permanent manner so as to remain legible under 
normal handling and installation practice. Where recessed marking is used, care shall be 
taken to see that wall thicknesses are not reduced below the specified minimums.  
 
12.4  Transition fittings 
 
Markings a) to b) shall be required on PVC-C plastic-to-metal transition fittings in addition to 
the designation PVC-C.  
 
12.5 Solvent cements  
 
Solvent cements shall be labelled in accordance with a) to b) in addition to the designation 
PVC-C solvent cement. 
 
NOTE.  Certain regional air quality districts have established criteria regarding limits on volatile organic content levels 
for certain products, including PVC-C solvent cement. Both the cement producer and user should ensure that the 
product complies with the specific air quality district requirements as determined by the test methods specified by that 
air quality district. It is recommended that the air quality district and the air quality district's regulation to which the 
cement conforms be indicated on the label.  

 
 

13.  Safe handling of solvent cement 
 
Refer to ASTM F 402 for information on safe handling of solvent cements.  
 
 

14.  Certification mark  
 
Each product, may by arrangement with a recognized certification body, be marked with the 
certification mark of that body, provided the product conforms to the requirement of this 
standard  
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Table 1.  Outside diameters, wall thicknesses and tolerances for PVC-C 41, SDR 11, 
plastic pipe 

Dimension in inch [millimetre]  

Outside diameter Wall thickness 
a
 

SDR 11 
Nominal 
pipe size Average 

Tolerance 
on average 

Maximum out 
of round 

b
 Minimum Tolerance 

0.250  0.375 [9.5] ±0.003 [±0.008] ±0.003 [±0.008] 0.055 [1.40]
c
 +0.020 [+0.51] 

0.375 [10]  0.500 [12.7] ±0.003 [±0.08] ±0.003 [±0.08] 0.060 [1.73]
c
 +0.020 [+0.51] 

0.500 [15]  0.625 [15.9] ±0.003 [±0.08] ±0.004 [±0.10] 0.060 [1.73]
c
 +0.020 [+0.51] 

0.750 [20]  0.875 [22.2] ±0.003 [±0.08] ±0.005 [±0.13] 0.080 [2.03] +0.020 [+0.51] 

1.000 [25]  1.125 [28.6] ±0.003 [±0.08] ±0.006 [±0.15] 0.102 [2.59]  +0.020 [+0.51] 

1.250 [32]   1.375 [34.9] ±0.003 [±0.08] ±0.007 [±0.18] 0.125 [3.18] +0.020 [+0.51] 

1.500 [40]  1.625 [41.3] ±0.004 [±0.10] ±0.008 [±0.20] 0.148 [3.76] +0.020 [+0.51] 

2.000 [50]  2.125 [54.0] ±0.004 [±0.10] ±0.010 [±0.25] 0.193 [4.90] +0.023 [+0.58] 

 
a
 The minimum is the lowest wall thickness at any cross section. The maximum permitted wall thickness, at any 

cross section, is the minimum wall thickness plus the stated tolerance. All wall tolerances are on the plus side 
of the minimum requirement. 

 
b
 The maximum out-of-roundness applies to the average measured outside diameter. 

 
c
 For piping sizes of 0.500 inch and below, wall thickness minimums are not a function of SDR.  
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Table 2.  Tapered socket dimensions for PVC-C 41, SDR 11, plastic pipe and fittings

a,b
 

 

 

 

 

Dimension in inch [millimetre] 

A Socket entrance diameter B Socket bottom diameter 

Nominal 
pipe size Average 

Tolerance on 
average 

Maximum out 
of round

 c
 

Average 
Tolerance 
on average 

Maximum out of 
round

 c
 

0.375 [10]  0.508 [12.90] ±0.003 [±0.08] ±0.003 [±0.08] 0.494 [12.55] ±0.003 [±0.08] ±0.003 [±0.08] 

0.500 [15]  0.633 [16.08] ±0.003 [±0.08] ±0.004 [±0.10] 0.619 [15.72] ±0.003 [±0.08] ±0.004 [±0.10] 

0.750 [20]  0.884 [22.45] ±0.003 [±0.08] ±0.005 [±0.13] 0.870 [22.10] ±0.003 [±0.08] ±0.005 [±0.13] 

1.000 [25]  1.135 [28.83] ±0.003 [±0.08] ±0.006 [±0.15] 1.121 [28.47] ±0.003 [±0.08] ±0.006 [±0.15] 

1.250 [32]   1.386 [35.20] ±0.003 [±0.08] ±0.007 [±0.18] 1.372 (34.85] ±0.003 [±0.08] ±0.007 [±0.18] 

1.500 [40]  1.640 [41.66] ±0.004 [±0.10] ±0.008 [±0.20] 1.622 [41.20] ±0.004 [±0.10] ±0.008 [±0.20] 

2.000 [50]  2.141 [54.38] ±0.004 [±0.10 ±0.010 [±0.25] 2.123 [53.92] ±0.004 [±0.10] ±0.010 [±0.25] 

    

Wall thickness 
d
, min. C Socket 

length, 
min. 

D Inside 
diameter, 

min. 
(EA) Socket 

entrance 
(EB) Socket 

bottom 
F 

Entrance;  
min. EW 
EX EZ 

0.500 [12.70] 0.364 [9.25] 0.068 [1.73] 0.102 [2.59] 0.128 [3.25] 0.034 [0.86] 

0.500 [12.70] 0.489 [12.42] 0.068 [1.73] 0.102 [2.59] 0.128 [3.25] 0.034 [0.86] 

0.700 [17.78] 0.715 [18.16] 0.080 [2.03] 0.102 [2.59] 0.128 [3.25] 0.034 [0.86] 

0.900 [22.86] 0.921 [23.39] 0.102 [2.59] 0.102 [2.59] 0.128 [3.25] 0.034 [0.86] 

1.100 [27.94] 1.125 [28.58] 0.125 [3.18] 0.125 [3.18] 0.156 [3.96] 0.042 [1.07] 

1.300 [33.02] 1.329 [33.76] 0.148 [3.76] 0.148 [3.76] 0.185 [4.70] 0.049 [1.24] 

1.700 [43.18] 1.739 [44.17] 0.193 [4.90] 0.193 [4.90] 0.241 [6.12]  0.064 [1.63] 

 
a
 All dimensions are in inches and millimetres. (1 inch = 25.4 mm.) 

 
b
 All sketches and designs of fittings are illustrative only. 

 
c
 Maximum out-of-roundness applies to the average measured inside diameter. 

 
d
 The minimum is the lowest wall thickness at any cross section. 
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Table 3.  Minimum dimensions from centre to end of socket (laying length) for PVC-C 
41, SDR 11 plastic pipe and fittings 

a ,
 
b,

 
c
 

 
 

Dimension in inch [millimetre]

Nominal pipe size G min. 
d
 J min. 

d
 N min. 

d
 

0.375 [10]  0.359 [9.12] 0.174 [4.42] 0.102 [2.59] 

0.500 [15]  0.382 [9.70] 0.183 [4.65] 0.102 [2.59] 

0.750 [20]  0.507 [12.88] 0.235 [5.97] 0.102 [2.59] 

1.000 [25]  0.633 [16.08] 0.287 [7.29] 0.102 [2.59] 

1.250 [32]   0.758 [19.25] 0.339 [8.61]  0.102 [2.59] 

1.500 [40]  0.884 [22.45] 0.391 [9.93] 0.102 [2.59] 

2.000 [50]  1.134 [28.83] 0.495 [12.57] 0.102 [2.59] 

 
a
 All dimensions are in inches and millimetres. (1 inch = 25.4 mm.) 

 
b
 All dimensions not shown shall be in accordance with those in Table 2.  

 
c
 The sketches and designs of fittings are illustrative only.  

 
d 

Minimum dimensions have zero negative tolerance.  
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Table 4.  Dimensions of reducer bushings for PVC-C 41, SDR 11, socket-type, plastic 
pipe and fittings 

a,
 
b ,

 
c,
 
d 

 

 
 

 

a
 Pipe socket dimensions, A, B, and C, and tolerances on these dimensions shall be the same as in Table 2. 

The minimum length of the male end of the bushing or coupling, CM, shall be the same as C in Table 2, but in 
any case the male end shall bottom in the mating fitting. Minimum waterway dimensions, D and DJ, shall be 
the same as D in Table 2. Minimum wall dimensions, EJ and EN, apply to the larger and smaller sizes joined 
respectively, and shall be the same as the corresponding values for Ea in Table 2.  

 
b
 The minimum socket wall thickness for reducing bushings shall be 102 inch [2.59 mm]. If the socket wall 

thickness exceeds the total of EJ and EN calculated from the appropriate Eb values in Table 2 and the reducer 
bushing is cored, the inner socket shall be reinforced from the outer wall by a minimum of three ribs extending 
the full depth of the coring.  

 
c
 The transition from D to DM shall be straight, tapered as shown, or radiused, at the discretion of the 

manufacturer. 
 
d
 A taper on the male end of a bushing is optional. If a taper is used, it shall be a positive taper in the same 

direction as the taper in the socket. Whether a taper is used or not, all diameters X shall conform to the 
diameter and tolerance for the corresponding size of pipe shown in Table 1. 

 

 
 
 

Table 5.  Minimum hydrostatic sustained pressure requirements for PVC-C 4120, 
SDR 11, pipe and fitting assemblies tested in either water or air bath external 

environment at 82 °C (180 °F) 
a
 

 

Hydrostatic test pressure 
Test condition Test duration 

Water bath Air bath 

A 16 h 521 psi (3 590 kPa) 551 psi(3 800 kPa) 

B 4 h 364 psi (2 510 kPa) 403 psi (2 780 kPa) 

 
a 

Test conditions were calculated from the following experimentally derived, 95 % confidence, rupture pressure  
versus time relationships for PVC-C 41, SDR 11, pipe at 82°C (180°F). Pressure, P, and time, t, are in psi 
and h respectively. The 50 % confidence relationships are given for information only. 

 
 log P = −0.085155 log t + 2.726805 (50 % confidence in air) 

 log P = −0.085155 log t + 2.656225 (95 % confidence in air) 

 log P = −0.097269 log t + 2.690464 (50 % confidence in water) 

 log P = −0.097269 log t + 2.619884 (95 % confidence in water) 
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Table 6.  Minimum hydrostatic burst strength requirements for nominal 2 inch (50 mm) 

PVC-C solvent cemented joints after 2 h drying at test temperature 
 

Temperature Burst pressure 

23 °C (73.4 °F) 400 psi (2 760 kPa) 

82 °C (180 °F) 200 psi (1 380 kPa) 

 
 
 

Table 7.  Minimum suggested drying times for solvent cemented fitting assemblies in 
air at 82 °C (180 °F) 

 

Test condition (from table 5) Suggested drying time at 82°C (180°F), h 

A 4 

B 16 
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Annex A 
(informative) 

 
 

Hydrostatic design stress 
 
 
A1.1   Hydrostatic design stresses recommended by the Plastics Pipe Institute are used to 
pressure rate PVC-C plastic pipe. These design stresses are based on the 100 000 h 
hydrostatic strength of the pipe obtained in accordance with ASTM D 2837.  
 
A1.2   Independent methods for determining the hydrostatic design stress of fittings have yet 
to be developed due to the complicating effects of fitting geometry. Instead, fittings and 
assembled systems carry an implied pressure rating equivalent to that of the corresponding 
pipe on the basis of actual equivalent hydrostatic performance of assembled systems for 
periods exceeding 10 000 h. The sustained pressure requirements of 6.2 for fittings, tested as 
assembled systems, are derived from the rupture pressure-time relationship for pipe (see 
footnote to Table 5). 
 
A1.3   The hydrostatic design stresses and pressure ratings in Table A1 apply to systems 
assembled from PVC-C 4120, SDR 11, components meeting the requirements of this 
standard. 
 
A1.4   These hydrostatic design stresses are not suitable for materials that show a negative 
departure from a straight-line plot of log stress versus log time-to-failure. All of the data 
available to date on PVC-C materials made in the United States and tested in the form of pipe 
or cured fitting assemblies meet this requirement. Experience of the industry indicates that 
PVC-C hot- and cold-water distribution systems made from components meeting the 
requirements of this standard give satisfactory service under normal conditions at this 
temperature-pressure rating. 
 

Table A1.  Hydrostatic design stresses and pressure ratings for PVC-C 4120, SDR 11, 
hot-water distribution systems 

 

Rated temperature 
Hydrostatic 

design stress 
Pressure rating 

for water 

23 °C (73.4 °F) 2 000 psi (13.8 MPa) 400 psi (2.8 MPa) 

82 °C (180 °F) 500 psi (3.5 MPa) 100 psi (0.7 MPa) 
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Annex B 
(informative) 

 
 

Design, assembly and installation considerations 
 
 

B1.  Design 
 
B1.1  Thermal expansion 
 
The linear thermal expansion rate for PVC-C is approximately 1.27 cm for each 10 °F 
temperature change for each 8 mm for each 10 °C temperature change for each 100 ft (10 m) 
of pipe. When installing long runs of pipe allow 0.0625 inch to 0.09375 inch longitudinal 
clearance per foot (5 to 7 mm per m) of run to accommodate thermal expansion. Proper 
design includes offsets of 12 inch (300 mm) or more every 10 ft (3 m) on vertical risers if they 
are restrained by horizontal branches at each floor level. Pipe should not be anchored rigidly 
to a support but rather be secured with broad, smooth hangers providing for a degree of 
movement.  
 
B1.2  Support spacing 
 
The maximum recommended spacing between supports is 3 ft (1 m) for sizes 1 inch or 
smaller and 4 ft (1.2 m) for larger sizes.  
 
B1.3  Water heaters 
 
Components covered by this standard are not intended for use at temperatures above      
82.2 °C (180 °F). Hence, they may not be suitable for use with the instantaneous type (coil or 
immersion) water heater. They are suitable for use with storage type water heaters with 
connections made in an approved manner.  
 
B1.4  Sweating 
 
Even though the thermal conductivity of PVC-C is several orders of magnitude lower than that 
of metal, sweating or condensation at a slow rate may occur under certain temperature and 
humidity conditions.  
 
B1.5  Water hammer and surge 
 
A PVC-C hot-water system will withstand repeated pressure surges well in excess of its rated 
pressure, but water hammer arrestors may be advisable when solenoid valves or other quick 
closing devices are used in the system. In designing for such situations it is advisable to 
consult the pipe or fitting manufacturer for recommended surge pressure limits. Water 
hammer and surge pressure calculations are reviewed in AWWA Manual M11, “Steel Pipe 
Design and Installation”, 1964, Chapter 7, American Water Works Association Inc., 2 Park 
Ave., New  York,  NY 10016.  
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B2.  Installation 
 
B2.1  Storage and handling 
 
PVC-C pipe and fittings should be stored under cover to avoid unnecessary dirt accumulation 
and long-term exposure to sunlight. Pipe should be stored with continuous support in straight, 
uncrossed bundles. Care should be used in handling to ensure that unnecessary abuse such 
as abrasion on concrete or crushing is avoided.  
 
B2.2  Installation temperature 
 
Extra care must be taken at temperatures of 40 °F or lower and 110 °F or higher. Always 
follow the manufacturer's installation instructions carefully.  
 
B2.3  Pressure testing 
 
PVC-C piping systems made of 0.5 inch through 2 inch sizes in accordance with this 
standard, and utilising a solvent cement requiring a primer or cleaner, can be pressure tested 
(using cold tap water only) at line pressure (150 psi maximum) after the solvent cement joints 
have cured for at least the following amount of time: 
 

Table B1.  Minimum cure times for solvent cement 
 

Minimum cure times, h 
Ambient temperature 

½ inch to 1 inch 1¼ inch to 2 inch 

over 60°F 1 2 

40° to 60°F 2 4 

 
For cements not requiring a primer or cleaner, refer to the manufacturer's recommended cure 
times specific to that cement. 
 
B2.4  Repairs 
 
If a leak is discovered, that portion of the system should be drained and the joint and fitting 
should be cut out. The pipe should be thoroughly dried and a new fitting should be installed 
using couplings and short lengths of pipe.   
 
B2.5  Soldering in the Area 
 
Soldered metal joints should not be made closer than 18 inch (460 mm) to an installed plastic-
to-metal adapter in the same water line. 
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Annex C 
(informative) 

 
 

Optional performance qualification and in-plant quality control program 
for PVC-C hot-water distribution system components 

 
 

C1.  Scope  
 
The following program covers performance qualification and in-plant quality control for 
component design and manufacture respectively to provide reasonable assurance that    
PVC-C hot-water distribution system components supplied under this standard shall 
consistently meet its requirements. 
 
 

C2.  Performance qualification  
 
Performance qualification tests shall be run initially on each component design, size and 
formulation according to the requirements of this standard. The test results shall be 
independently certified and shall be made available to the purchaser on request.  
 
 

C3.  Quality control 
 
C3.1  Material 
 
The pipe and fittings shall be manufactured only from PVC-C 4120 materials, as defined in 
clause 5 of this standard. The manufacturer shall so certify.  
 
C3.2  Quality control testing 
 
Pipe and fitting quality control tests shall be run for each extrusion line or mold cavity in 
accordance with the requirements of this standard at a frequency agreed upon between the 
purchaser and the manufacturer. The program outlined in Table C1 is recommended. The test 
results shall be recorded and filed for inspection on request. Should a component fail to meet 
the specification in any test, production should be sampled back to the previous acceptable 
test result and tested to determine which components produced in the interim do not meet the 
requirement. Components that do not meet the requirements of this standard shall be 
rejected.  
 
C3.3  Marking 
 
A code number shall be included on the pipe and fittings that can be used to identify the 
manufacturer, the compound, and the date of manufacture. 
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Table C1.  Suggested quality control program 
 

Component Property Frequency Method 

Pipe outside diameter hourly 6.1.2.1 

 wall thickness hourly 6.1.2.1 

 sustained pressure daily 6.2 

   6.1.3 

Fittings socket diameter hourly 6.1.4.2 

 external threads hourly 6.2 

 sustained pressure daily 6.2 
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