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[lIM) Designation: D 2662 _ 963. An American National Standard
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INTERNATIONAL

Standard Specification for
Polybutylene (PB) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter *

This standard is issued under the fixed designation D 2662; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope D 1708 Test Method for Tensile Properties of Plastics By

1.1 This specification covers polybutylene (PB) pipe thatis _ Use of Microtensile Specimefs _ _
inside diameter controlled, made in standard thermoplastic D 2122 Test Method for Determining Dimensions of Ther-
pipe dimension ratios, and pressure rated for water (see Moplastic Pipe and Fittings _
appendix). Included are criteria for classifying PB plastic pipe D 2581 Specification for Polybutylene (PB) Plastics Mold-
materials and PB plastic pipe; a system of nomenclature for PB _ing and Extrusion Materiats o _ _
plastic pipe; and requirements and test methods for materials, D 2837 Test Method for Obtaining Hydrostatic Design
workmanship, dimensions, sustained pressure, and burst pres-_Basis for Thermoplastic Pipe Materidls
sure. Methods of marking are also given. F 412 Terminology Relating to Plastic Piping Systéms

1.2 The text of this specification references notes, footnotes, F 699 Practice for Accelerated Conditioning of Polybuty-
and appendixes which provide explanatory material. These !€ne Pipe and Tubing for Subsequent Quality Control
notes and footnotes (excluding those in tables and figures) shall Testing
not be considered as requirements of the specification. 2 NSF Standard:

1.3 The values stated in inch-pound units are to be regarded Standard No. 14 for Plastic Piping Components and Related
as the standard. The values given in parentheses are provided Material®

for information purposes only. Standard No. 61 for Drinking Water System Components—
1.4 The following safety hazards caveat pertains only to _ Health Effects
the test methods portion, Section 7, of this specificatitiis 2.3 Federal Standard:

standard does not purport to address all of the safety concerns, Fed. Std. No. 123 Marking for Shipment (Civil Agencies)
if any, associated with its use. It is the responsibility of the user 2.4 Military Standard: _

of this standard to establish appropriate safety and health MIL-STD-129 Marking for Shipment and Stordye
practices and determine the applicability of regulatory limita-

. i 3. Terminolo
tions prior to use. gy

3.1 Definitions— Definitions are in accordance with Termi-

2. Referenced Documents nology F 412, and abbreviations are in accordance with Ter-
2.1 ASTM Standards: minology D 1600, unless otherwise specified. The abbreviation
D 618 Practice for Conditioning Plastics for Tesfing for polybutylene plastic is PB. _

D 1598 Test Method for Time-to-Failure of Plastic Pipe 3-2 Definitions of Terms Specific to This Standard:
Under Constant Internal Press#ire 3.2.1 hydrostatic design stressthe estimated maximum

D 1599 Test Method for Short-Time Hydraulic Failure Pres-tensile stress the material is capable of withstanding continu-
sure of Plastic Pipe, Tubing, and Fittifigs ously with a high degree of certainty that failure of the pipe

D 1600 Terminology for Abbreviated Terms Relating to Will not occur. This stress is circumferential when internal
Plastic€ hydrostatic water pressure is applied.

D 1603 Test Method for Carbon Black in Olefin Plastics ~ 3.2.2 pressure rating (PR)-the estimated maximum water
pressure the pipe is capable of withstanding continuously with

a high degree of certainty that failure of the pipe will not occur.

1 This specification is under the jurisdiction of ASTM Committee F-17 on Plastic
Piping Systems and is the direct responsibility of Subcommittee F17.26 om——————

Olefin-Based Pipe. 4 Annual Book of ASTM Standardgol 08.02.
Current edition approved Sept. 10, 1996. Published November 1996. Originally * Available from the National Sanitation Foundation, P.O. Box 1468, Ann Arbor,
published as D 2662 — 67. Last previous edition D 2662 — 96. MI 48106.
2 Annual Book of ASTM Standardgol 08.01. ® Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700
2 Annual Book of ASTM Standardgol 08.04. Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.
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3.2.3 relation between standard dimension ratio, hydro- 5.3 Hydrostatic Design StressesThis specification covers
static design stress, and pressure ratinthe following expres- PB pipe made from PB plastics as defined by hydrostatic
sion, commonly known as the ISO equatiois used in this  design stress developed on the basis of long-term tests (appen-
specification to relate standard dimension ratio, hydrostatidix).
design stress, and pressure rating: 5.4 Compoune-The PB plastic extrusion compound shall

9P =R+1 or 29P=(D/t) + 1 @ Mmeet the requirements of Type Il, Grade 1, Class B with
antioxidant, or Class C as described in Specification D 2581.
5.5 Rework Materia—The manufacturers shall use only

where: ) ] ) their own clean rework pipe material and the pipe produced

S = hydrostatic design stress, psi (or MPa), shall meet all the requirements of this specification.

P = pressure rating, psi (or MPa)

D, = average inside diameter, in. (or mm), 6. Requirements

t = minimum wall thickness, in. (or mm), and . .

R = standard thermoplastic pipe dimension rafy/i( for 6.1 Workmanship-The pipe shall be homogeneous
PB pipe), also known as SIDR. throughout and free from visible cracks, holes, foreign inclu-

3.2.4 standard thermoplastic pipe dimension ratio (SIDR)  Sions, or other defects. The pipe shall be as uniform as
the ratio of pipe diameter to wall thickness. For PB pipe it iscOmmercially practicable in color, opacity, density, and other
calculated by dividing the average inside diameter of the pip@hysical properties.
in millimetres or in inches by the minimum wall thickness in 6.2 D|me_n5|on_s and Toleranc_zes_ .
millimetres or in inches. If the wall thickness calculated by this ©-2-1 Inside Diameters-The inside diameters and toler-
formula is less than 1.52 mm (0.060 in.), it shall be arbitrarily@Nces shall be as shown in Table 1 when measured in
increased to 1.52 mm. The SIDR values shall be rounded to tHeccordance with 7.4 and 7.4.1. ,
nearest 0.5. 6.2.2 Wall Th|cknessesTh§ wall thicknesses and toler- _

3.2.5 standard thermoplastic pipe materials designation ances shall pe as shown in Table 2 when measured in
code—the pipe materials designation code shall consist of thé\ccordance W'th 7.4 and 7.4.2. .
abbreviation PB for the type of plastic, followed by the ASTM .6'.2'3 Wall Thickness RangeThe wall th|ck!’1ess shall be
type and grade in Arabic numerals and the hydrostatic desigWIthln 12 % when measured in accordange with 7'4 and 7.4.3.
stress in units of 100 psi with any decimal figures dropped. 6.3 Carbon Black—The polybutylene pipe extrusion com-

Where the hydrostatic design stress code contains less than t\98und Type 1l Grade: 1, Qlass C, shall contain at least 2 %

figures, a cipher shall be used before the number. Thus %arbon black when tested in acqordance kel 75

complete number code shall consist of two letters and fou[) 6.4 Sustained Pres_suFeThe pipe shall not fail, balloon,

figures for PB plastic pipe materials (Section 5). urst, or weep as defined in Test Methpd D 1598, at the test
pressures given in Table 3, when tested in accordance with 7.6.

6.5 Burst Pressure-The minimum burst pressure for PB

4. Pipe Cla55|f|cat_|on o ) plastic pipe shall be as given in Table 4, when determined in
4.1 General—This specification covers PB pipe made from 5:cordance with 7.7.

one PB plastic pipe material in four standard dimension ratios
and four water pressure ratings.
4.2 Standard Thermoplastic Pipe Dimension Ratios TABLE 1 Inside Diameters and Tolerances for SIDR-PR PB

(SIDR—This specification covers PB pipe in four standard Plastic Pipe, in.
dimension ratios, namely, 7, 9, 11.5, and 15. These are referred o _
to as SIDR7, SIDRY, SIDR11.5, and SIDR15, respectively. The ~ Nompel Pipe Average inside Tolerances
pressure rating is uniform for all nominal pipe sizes for a given " 5622 0010
PB pipe material and SIDR (see Table Table X1.1). ' 20.010
Ya 0.824 +0.010
5. Materials 1 1.049 ;gigig
5.1 General—Polybutylene plastics used to make pipe -0.020
meeting the requirements of this specification are categorized 1va 1.380 o
by means of two criteria, namelyl)(short-term strength tests, '
and @) long-term strength tests. Since the maximum physical 172 1610 +0.015
properties of the pipe are not developed until 10 days after ) ) 067 ooz
extrusion, burst testing must be delayed for this period. -0.020
5.2 Basic Materials—This specification covers PB pipe 22 2.469 +0.015
made from PB plastic in accordance with Specification D 2581. 3 3.068 ;8:8?2
This is Type Il, Grade 1. -0.030
4 4.026 +0.015
-0.035
. +0.
7ISO R 161-1960, Pipes of Plastics Materials for the Transport of Fluids ° o008 —8852

(Outside Diameters and Nominal Pressures) Part 1, Metric Series.
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TABLE 2 Wall Thicknesses and Tolerances for SIDR-PR PB Plastic Pipe, in.

Wall Thickness”

Nominal SIDR15 SIDR1L.58 SIDR9 SIDR7

Pipe Size Minimum Tolerance® Minimum Tolerance® Minimum Tolerance® Minimum Tolerance®
Y2 0.060 +0.020 0.060 +0.020 0.069 +0.020 0.089 +0.020
Ya 0.060 +0.020 0.072 +0.020 0.092 +0.020 0.118 +0.020
1 0.070 +0.020 0.091 +0.020 0.117 +0.020 0.150 +0.020
1Y 0.092 +0.020 0.120 +0.020 0.153 +0.020 0.197 +0.024
1% 0.107 +0.020 0.140 +0.020 0.179 +0.020 0.230 +0.028
2 0.138 +0.020 0.180 +0.022 0.230 +0.028 0.295 +0.035
2> 0.165 +0.020 0.215 +0.025 B A S -
3 0.205 +0.025 0.267 +0.032
4 0.268 +0.032 0.350 +0.042
6 0.404 +0.048 0.527 +0.063

A The minimum is the lowest wall thickness of the pipe at any cross section. The maximum permitted wall thickness, at any cross section, is the minimum wall thickness
plus the stated tolerance. All tolerances are the plus side of the minimum requirement.

B The 2¥sto 6-in. pipe with a pressure rating of 0.69 MPa (100 psi) is not included.

€ This is limited by the eccentricity requirement (see 6.2.3).

TABLE 3 Sustained Pressure Test Conditions for Water for relative humidity, unless otherwise specified in the test meth-
SIDR-PR PB Plastic Pipe ods or in this specification.
Standard o A Reauired for Test. (MPa) o 7.3 Sampling—The selection of the sample or samples of
el ressure” Required for Test, (MPa) psi pipe shall be as agreed upon between the purchaser and the
) At 100°F (37.8°C) At 73°F (23°C) ;
Ratio seller. In case of no prior agreement, any sample selected by
PB21110 PB2110 the testing laboratory shall be deemed adequate.
7 450 (3.1) 500 (3.4) 7.3.1 Test SpecimensNot less than 50 % of the test speci-
o oo gg; 5 gg; mens required for any pressure test shall have at least a part of
15 220 (1.5) 250 (1.7) the marking_ in thei_r ce_ntral sections. T_he cgntral section is that
A The fiber stress used to derive these pressures for PB2110 at 73°F (23°C) is portion of pipe which is at least one pipe diameter away from
2000 psi (13.8 MPa). an end closure.
The fiber stress used to derive these pressures for PB2110 at 100°F (37.3°C) 7.4 Dimensions and TolerancedJse any Iength of pipe to

is 1800 psi (12.4 MPa). . . . . .
° psi ( 2 determine the dimensions. Measure in accordance with Test

Method D 2122.
7.4.1 Inside Diameter—Measure the inside diameter of the
pipe with a tapered plug gage in accordance with Test Method

TABLE 4 Burst Pressure Requirements for Water at 23°C (73°F)
for SIDR-PR PB Plastic Pipe

Standard Dimension Minimum Burst Pressure,” D 2122,

Ratio psi (MPa) 7.4.2 Wall Thickness-Make micrometer measurements of
PB2110 the wall thickness in accordance with Test Method D 2122 to
; iig gg; determine the maximum and minimum values. Measure the
15 350 (2.4) wall thickness at both ends of the pipe to the nearest 0.025 mm

15 280 (1.9) (0.001 in.).
A The fiber stress used to derive the test pressure for PB2110 is 15.2 MPa (2200 7.4.3 Wall Thickness RangeMeasure in a manner such
psi). that the maximumA, and minimum,B, wall thicknesses of

each cross section measured are obtained. Calculate the wall

6.6 Elongation Value at Break-The minimum pipe ihickness rangeE, in percent, for each cross section as
machine-direction elongation value at break shall exceed ofows:

equal an average of 125% when samples are tested in

accordance with 7.8. E=[(A-B)A] x 100 @

7. Test Methods The wall thickness range shall not exceed 12 % for any cross
7.1 Conditioning—Because of the crystalline transforma- section measured.

tion which takes place after polybutylene resins are cooled 7.5 Carbon Black—Determine in duplicate the carbon black

from the melt, it is necessary to delay physical testing until 10content of the pipe, or the outer layer of pipe produced by

days after pipe extrusion. During this 10-day period, store thsimultaneous multiple extrusion, in accordance with Test

pipe at temperatures between 40 and 100°F. Take the tebtethod D 1603.

specimen after 8 days and conditioned att73.6°F (23 = 7.6 Sustained Pressure TesBelect the test specimens at

2°C) and 50 5 % relative humidity for not less than 40 h random. Test individually with water at two controlled tem-

prior to test in accordance with Procedure A of Practice D 618peratures under the pressures given in Table 3, twelve speci-

for those tests where conditioning is required. mens of pipe, each specimen at least ten times the nominal
7.2 Test Conditions-Conduct the tests in the standard diameter in length, but not less than 10 in. (25.4 cm) or more

laboratory atmosphere of 78 3.6°F (23 2°C)and 50+ 5%  than 3 ft (91.4 cm) between end closures and containing the
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