[lIM) Designation: D 2666 _ 963. An American National Standard

—~yl’
INTERNATIONAL
Standard Specification for
. - 1
Polybutylene (PB) Plastic Tubing
This standard is issued under the fixed designation D 2666; 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.
1. Scope moplastic Pipe and Fittings

1.1 This specification covers polybutylene (PB) tubing that D 2581 Specification for Polybutylene (PB) Plastics Mold-
is outside diameter controlled, made in standard thermoplastic g and Extrusion Materiats _ .
tubing dimension ratios and pressure rated for water (see D 2837 Test Method for Obtaining Hydrostatic Design
Appendix). Included are criteria for classifying PB plastic ~_Basis for Thermoplastic Pipe Materidls
tubing; a system of nomenclature for PB plastic tubing; and F 412 Terminology Relating to Plastic Piping Systéms
requirements and test methods for materials, workmanship, F 699 Practice for Accelerated Conditioning of Polybuty-
dimensions, sustained pressure, and burst pressure. Methods of 1éné Pipe and Tubing for Subsequent Quality Control
marking are also given. Testing

1.2 The text of this specification references notes, footnotes, 2-2 Federal Standard: - _ o _
and appendixes which provide explanatory material. These Fed. Std. No. 123 Marking for Shipment (Civil Agencies)
notes and footnotes (excluding those in tables and figures) shall 2-3 Military Standard: _
not be considered as requirements of the specification. MIL-STD-129 Marking for Shipment and Storage

1.3 The values stated in inch-pound units are to be regarded 2-4 ~NSF Standards:
as the standard. The values given in parentheses are providedStandard No. 14 for Plastic Piping Components and Related

for information purposes only. Material® o

1.4 The following safety hazards caveat pertains only to Standard No. 61 for Drinking Water System Components—
the test methods portion, Section 7, of this specificatiris Health Effect§
standard does not purport to address all of the safety concerns,
if any, associated with its use. It is the responsibility of the user L o i i ]
of this standard to establish appropriate safety and health 31 Definitions—Definitions are in accordance with Termi-

practices and determine the applicability of regulatory limita- Nlogy F 412, and abbreviations are in accordance with Ter-
tions prior to use. minology D 1600, unless otherwise specified. The abbreviation

for polybutylene plastic is PB.

Terminology

2. Referenced Documents 3.2 Definitions of Terms Specific to This Standard:

2.1 ASTM Standards: 3.2.1 hydrostatic design stressthe estimated maximum

D 618 Practice for Conditioning Plastics for Tesfing tensile stress the material is capable of withstanding continu-

D 1598 Test Method for Time-to-Failure of Plastic Pipe OUSly with a high degree of certainty that failure of the pipe
Under Constant Internal Pressiire will not occur. This stress is circumferential when internal

D 1599 Test Method for Short-Time Hydraulic Failure Pres-hydrostatic water pressure is applied. . .
sure of Plastic Pipe, Tubing, and Fittifigs 3.2.2 relation between dimensions, hydrostatic design

D 1600 Terminology for Abbreviated Terms Relating to Stress, and pressure ratingthe following expression, com-
Plasticg monly known as the ISO equatidris used in this specification

D 1603 Test Method for Carbon Black in Olefin Plastics !0 relate dimensions, hydrostatic design stress, and pressure
D 1708 Test Method for Tensile Properties of Plastics byating:

Use of Microtensile Specimefs 2S/P= (Dy/t) — 1 (1)
D 2122 Test Method for Determining Dimensions of Ther-

1 This specification is under the jurisdiction of ASTM Committee F-17 on Plastic ~ * Annual Book of ASTM Standardgol 08.02.
Piping Systems and is the direct responsibility of Subcommittee F17.26 on ° Available from Standardization Documents Order Desk, Bldg. 4 Section D, 700

Olefin-Based Pipe. Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.
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 2666 — 67 T. Last previous edition D 2666 — 96. MI 48106.
2 Annual Book of ASTM Standardgol 08.01. 71SO R161-1960, Pipes of Plastics Materials for the Transport of Fluids (Outside
3 Annual Book of ASTM Standardgol 08.04. Diameters and Nominal Pressures) Part 1, Metric Series.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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where or other defects. The tubing shall be as uniform as commer-
S = hydrostatic design stress, MPa (or psi), cially practicable in color, opacity, density and other physical
P = pressure rating, MPa (or psi), properties.

D, = average outside diameter, mm (or in.), and 6.2 Dimensions and Tolerances

t = minimum wall thickness, mm (or in.). 6.2.1 Outside Diameters-The outside diameters and toler-

3.2.3 standard dimension ratio (SDR)the ratio of outside ances shall be as shown in Table 1 when measured in
diameter to wall thickness. For PB tubing, it is calculated byaccordance with 7.4 and 7.4.1.
dividing the average outside diameter of the tubing in milli-  6.2.2 Wall Thickness-The wall thicknesses and tolerances
metres or in inches by the minimum wall thickness in milli- shall be as shown in Table 2 when measured in accordance
metres or inches. If the wall thickness calculated by thiswith 7.4 and 7.4.2.
formula is less than 0.062 in. (1.57 mm), it shall be arbitrarily 6.2.3 Wall Thickness RangeThe wall thickness range shall
increased to 0.062 in. The SDR values shall be rounded to thige within 12 % when measured in accordance with 7.4 and
nearest 0.5. 7.4.2.

3.2.4 standard thermoplastic tubing materials designation 6.3 Carbon Black—The polybutylene tubing extrusion
code—the tubing materials designation code shall consist otompound Type I, Grade 1, Class C, shall contain at least 2 %
the abbreviation PB for the type of plastic, followed by the carbon black when tested in accordance with 7.5.

ASTM type and grade in Arabic numerals and the hydrostatic 6.4 Sustained PressureThe tubing shall not fail, balloon,
design stress in units of 100 psi with any decimal figuresourst, or weep as defined in Test Method 1598, at the test
dropped. Where the hydrostatic design stress code contains lgs®ssures given in Table 3 when tested in accordance with 7.6.
than two figures, a cipher shall be used before the number; thus 6.5 Burst Pressure-The minimum burst pressure for PB

a complete material code shall consist of two letters and fouplastic tubing shall be as given in Table 4, when determined in
figures for PB plastic tubing materials (see Section 5). accordance with 7.7.

3.2.5 tubing pressure rating (PR)}the estimated maximum 6.6 Elongation Value at Break-The minimum pipe
pressure that water in the tubing can exert continuously with anachine-direction elongation value at break shall exceed or
high degree of certainty that failure of the tube will not occur.equal an average of 125 % when samples are tested in

accordance with 7.8.
4. Tubing Classification

4.1 General—This specification covers PB tubing in two /- 1St Methods

standard dimension ratios, namely, 9 and 13.5. These are 7.1 Conditioning—Because of the crystalline transforma-

referred to as SDR9 and SDR13.5. tion which takes place after polybutylene resins are cooled
from the melt, it is necessary to delay physical testing until 10
5. Materials days after extrusion. During this 10-day period, store the tubing

5.1 Genera—Polybutylene plastics used to make tubing @t temperatures between 40 and 100°F. Take the test specimens

meeting the requirements of this specification are categorize@fter 8 days and condition at 734 3.6°F (23+ 2°C) and 50
by means of two criteria, namelyl)short-term strength tests, 5 % relative humidity for not less th_an 40 h prior to test in
and Q) long-term strength tests. Since the maximum physicapccordance with Procedure A of Practice D 618, for those tests
properties of the tubing are not developed until 10 days afte/here conditioning is required. In cases of disagreement, the
extrusion, burst testing must be delayed for this period. tolerances shall be-1.8°F (1°C) and+2 % relative humidity.

5.2 Basic Materials—This specification covers PB tubing S _
made from PB plastic in accordance with Specification D 2581, TABLE 1 Outside Diameters and Tolerances for PB Tubing

5.3 Hydrostatic Design StressesThis specification covers

Nominal Tubing  Average Outside

PB _tubing made from PB plastics as defined by hydrostatic Size Diameter Tolerances
design stress developed on the basis of long-term tests (Ap- F—— ]
pendix). For Average M.O.r akag.mn?ntr
(mm) in. (mm) in. Diameter (Olrtljltr—nol.;—rr?ourzn:sg)
Note 1—Information regarding the method of test and other criteria - -
used in assigning this hydrostatic design stress may be obtained from the (mm) in. (mm) in.
Plastic Pipe Institute. (13) 1z (15.9) 0.625 (+0.20 +0.008 (+0.38) +0.015
. . —0.00, —-0.000
5.4 Compound-The PB plastic extrusion compound shall () A (19.1)  0.750 (+o.23 +0.008 (+0.38) +0.015
meet the requirements of Type Il, Grade 1, Class B with -0.00)  —0.000
antioxidant, or Class C in accordance with Specificaton 9 % (22) 0875 (_B%ZO‘; 0008 (2038) 0015
D 2581. (25) 1 (286) 1125 (+0.25 +0.010 (+0.38) +0.015
5.5 Rework Material—-The manufacturers shall use only -0.00)  -0.000
their own clean rework pipe material and the pipe produced ¢? 1 (349 1375 (_3%205) 0010 (+038) 0015
shall meet all the requirements of this specification. (38) 1%,  (413) 1.625 (+0.30 +0.012 (+0.38) =0.015
-0.00) —-0.000
6. Requirements (51) 2 (54.0) 2125 (+0.30 +0.012 (+0.38) +0.015

-0.00) -0.000

6.1 Workmanshlp—Th'e' tmeg shall be ho_mo_genequs AThe maximum and minimum diameter (out-of-roundness) tolerances apply only
throughout and free of visible cracks, holes, foreign inclusionsto tubing before coiling.
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TABLE 2 Wall Thicknesses and Tolerances for SDR-PR PB Plastic Tubing

Wall Thickness”

SDR13.5 SDR9
Nominal Tubing Size
Minimum Tolerance Minimum Tolerance
(mm) in. (mm) in. (mm) in. (mm) in. (mm) in.
(13) ¥ (1.57) 0.062 (+0.25) +0.010 (1.75) 0.069 (+0.25) +0.010
(16) Ys (1.57) 0.062 (+0.25) +0.010 (2.13) 0.083 (+0.25) +0.010
(19) Ya (1.65) 0.065 (+0.25) +0.010 (2.46) 0.097 (+0.25) +0.010
(25) 1 (2.13) 0.083 (+0.25) +0.010 (3.18) 0.125 (+0.30) +0.012
(32) 1Ya (2.59) 0.102 (+0.25) +0.010 (3.89) 0.153 (+0.38) +0.015
(38) 1% (3.05) 0.120 (+0.30) +0.012 (4.60) 0.181 (+0.46) +0.018
(51) 2 (4.01) 0.157 (+0.38) +0.015 (5.99) 0.236 (+0.61) +0.024

AThe minimum is the lowest wall thickness of the tubing 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 on the plus side of the minimum requirement.

TABLE 3 Sustained Water Pressure Test Conditions for SDR-PR
PB Plastic Tubing

7.4.1 Outside DiameterMeasure the outside diameter of
the tubing in accordance with Test Method D 2122. The
average outside diameter is the arithmetic average of the

Standard | Nominal Tubing Size b iies maximum and minimum diameter at any cross section. The
Dimension 5 N tolerance for out-of-roundness shall apply only to tubing before
Ratio in. (mm) at 73.4°F at 100°F hi
(23°C) (37.8°C) shipment.
9 all sizes (all sizes) 475 (3.3) (3.1) 450 7.4.2 Wall Thickness-Make micrometer measurements of
igg s’f (i? ‘3‘28 (2'? (5-;) ggg the wall thickness in accordance with Test Method D 2122 to
130 | v and larger Elg)and 310 22:1§ Eziog 290 determine the maximum and minimum values. Measure the
larger) wall thickness at both ends of the tubing to the nearest 0.001 in.

“The fiber stress used to derive these pressures for PB2110 at 3°F (23°C) is
2000 psi (13.8 MPa).
B The fiber stress used to derive these pressures for PB2110 at 100°F (37.3°C) is
1800 psi (12.4 MPa).

TABLE 4 Burst Pressure Requirements for Water at 73.4°F
(23°C) for PB Plastic Tubing

(0.025 mm).

7.5 Carbon Black—Determine in duplicate the carbon black
content of the tubing in accordance with Test Method D 1603.

7.6 Sustained Pressure TesBelect the test specimens at
random. Test individually with water at two controlled tem-
peratures under the pressures given in Table 3, twelve speci-
mens of tubing, each specimen at least ten times the nominal
diameter in length, but not less than 10 in. (25.4 cm) or more

Standard i i i Mini Burst ..
Dimencion : Nominal Tubing Size Presaures. than 3 ft (91.4 cm) between end closures and containing the
Ratio in. (mm) psi (MPa)* permanent marking on the pipe. Test six specimens at each
9 all sizes (all sizes) 550 (3.80) temperature. Condition the specimens for attldals towithin
122 ;2 gg; ‘3‘22 g';‘g 3.6°F (=2°C) of the specified test temperatures. Maintain the
135 %, and larger (19 and larger) 350 (2.41) specimens at the pressures indicated for the appropriate tem-

AThe fiber stress used to derive this test pressure is 2200 psi (15.17 MPa).

7.2 Test Conditions-Conduct the test in the standard labo-

ratory atmosphere of 734 3.6°F (23+ 2°C) and 50= 5 %

relative humidity, unless otherwise specified in the test methong
or in this specification. In cases of disagreement, the toleranc%

shall bex=1.8°F (1°C) and=2 % relative humidity.

7.3 Sampling—The selection of the sample or samples of
tubing shall be as agreed upon between the purchaser and the
seller. In case of no prior agreement, any sample selected lﬁ/

the testing laboratory shall be deemed adequate.

7.3.1 Test SpecimensNot less than 50 % of the test speci-

peratures for a period of 1000 h. Hold the pressure as closely
as possible, but withirt 10 psi ¢-0.07 MPa). Maintain the test
temperatures withirt 3.6°F (2°C) of the specified temperature.
Test in accordance with Test Method D 1598, except maintain
the pressure at the values given in Table 3 for 1000 h. Failure
f two of the six specimens tested at either temperature
onstitutes failure in the test. Failure of one of six specimens
&sted at either temperature is cause for retest of six additional
specimens at that temperature. Failure of one of six specimens
ested at either temperature in retest constitutes failure in the
est. Failure of the tubing shall be defined as in Test Method
1598, namely:

7.6.1 Failure—Any continuous loss of pressure resulting

mens required for any pressure test shall have at least a part HpM the transmission of the test liquid through the body of the

the marking in their central sections. The central section is th

aPecimen under test.

portion of pipe which is at least one pipe diameter away from 7.6.2 Ballooning—Any abnormal localized expansion of a

an end closure.

7.4 Dimensions and TolerancedJse any length of tubing

tubing specimen while under internal hydraulic pressure.

7.6.3 Bursting—Failure by a break in the tubing with

to determine the dimensions. Measure in accordance with Teshmediate loss of test liquid and continued loss at essentially

Method D 2122.

Nno pressure.
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7.6.4 Seepage or WeepingFailure that occurs through Appendix X2.) If the average is more than 10 % below the
essentially microscopic breaks in the tubing wall, frequentlyminimum, the sample fails. If the average is withiri0 % of
only at or near the test pressure. the minimum, a retest of five additional microtensile specimens
shall be taken from the original sample. If the average of the

Note 2—At lower pressures, the pipe may carry liquids without . . L. .
P PP y vyl retest specimens is below the minimum, the sample fails.

evidence of loss of liquids.

7.7 Burst Pressure-Determine the minimum burst pressure  Note 4—Pipe manufacturers have found that pipe tested wizhh of
with at least five specimens in accordance with Test Metho xtrusion give elongation at break values correlating withihO % of

. . . ose for aged pipe. These conditions may be considered in developing
D 1599. The time of testing of each specimen shall be betWee&ongation values. In the case of disagreement between the seller and the

60 and 90 s. purchaser, naturally or pressure-aged samples shall be used.

Note 3—The burst pressure test may be made at other than the standagd Retest and Rejection

test temperature, 73.4 3.6°F (23* 2°C), in which case the minimum fth | f d h .
burst pressure requirements shall be adjusted in accordance with the8'1 If the results of any test(s) do not meet the requirements

conversion factor or the equations given in Table 5. In case of disagredf this specification, the test(s) shall be conducted again only
ment, the standard test temperature shall be used. by agreement between the purchaser and the seller. Under such

7.8 Elongation Value at Break agreement, minimum requirements shall not be lowered,
7.8.1 Test Methoe-The test method, test equipment, and changed, or modified, nor shall specificati.on limits be changed.
test report shall be in accordance with Test Method D 170g!f Upon retest, failure occurs, the quantity of product repre-
using Speed C, 0.4 to 0.5 in. (10 to 13 mm)/min. At least twosente_ql by the test(s) does not meet the requirements of this
(2) microtensile specimefgaken 180° from each other from a SPecification.
3-ft length of pipe shall be a minimum of 10 days old or 9. Marking
pressure aged for 10 min at 30 000 psi (2070 MPa), in
accordance with Practice F 699. This test method shall be t
referee procedure. (An alternative test method is described i

9.1 Marking on the tubing shall include the following,
aced at intervals of not more than 2 ft:

9.1.1 Nominal pipe size (for example, 1 in.).

9.1.2 Type of plastic tubing material, in accordance with the

8 Dies are available from M.S. Instrument Co., Castleton-on-Hudson, NY, anudeggnatlon code given in 324 (for example’ PBleO).

Testing Machine, Inc., Amityville, NY 11701. 9.1.3 Standard dimension ratio, SDR9 or SDR13.5.
9.1.4 Pressure rating for water at 73.4°F (23°C).
TABLE 5 Conversion of Minimum Burst Pressures for PB 9.1.5 ASTM designation D 2666, with which the tubing
Plastic Tubing in Table 4 to Equivalent Minimum Burst Pressures Complies,
A .
at Other Temperatures 9.1.6 Manufacturer’'s name (or trademark) and production
code.
Test Temperature Conversion 9.1.7 Tubing intended for the transport of potable water
°F 0 Factor, 1 shall also include the seal or mark of the laboratory making the
50 (10.0) 113 evaluation for this purpose, spaced at intervals specified by the
60 (15.6) 1.07 laboratory
73.4 (23.0) 1.00 :
gg Eggg g-g‘; Note 5—Manufacturers using the seal or mark of a laboratory must
100 (37.8) 0.65 obtain prior authorization from the laboratory concerned.
“The equations relating temperature to the conversion factor are as follows: 10. Quality Assurance
Celsius Scale: . . . . .
Above 23.0, T = 123.7 - 1017 10.1 When the product is marked with this designation,
Below 23.0, T = 165.6 - 140r D 2666, the manufacturer affirms that the product was manu-
Fa:k’)e”he;fssfaf J5 — 180 factured, inspected, sampled, and tested in accordance with this
ove 4, = - r .pr . .
Below 73.4, T, = 328 — 250r specification and has been found to meet the requirements of
When ris calculated it shall be rounded to the nearest 0.01. this specification.
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SUPPLEMENTARY REQUIREMENTS

GOVERNMENT/MILITARY PROCUREMENT
These requirements appbnly to federal/military procurement, not domestic sales or transfers.

S1. Responsibility for InspectierUnless otherwise speci-  S2.1 Packaging—Unless otherwise specified in the con-
fied in the contract or purchase order, the producer is responract, the material shall be packaged in accordance with the
sible for the performance of all inspection and test requiresupplier's standard practice in a manner ensuring arrival at
ments specified herein. The producer may use his own or andestination in satisfactory condition and which will be accept-
other suitable facilities for the performance of the inspectiongple to the carrier at lowest rates. Containers and packing shall

and test requirements specified herein, unless the purchasg§mply with Uniform Freight Classifications rules or National
disapproves. The purchaser shall have the right to perform anyiotor Freight Classifications rules.

of the inspections and tests set forth in this specification where §2'2 Marking—Marking for shipment shall be in accor-
such inspections are deemed necessary to ensure that mater al e with Fed. Std. No. 123 for civil agencies and MIL-STD-
conforms to prescribed requirements. ' o 9

129 for military agencies.
Note S1.1—In U.S. Federal contracts, the contractor is responsible for
inspection. Note S2.1—The inclusion of U.S. Government procurement require-

S2. Packaging and Marking for U.S. Government Procure- ments should not be construed as an indication that the U.S. Government
ment: uses or endorses the products described in this specification.

POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to convey or to be in contact

with potable water.

S3. Potable Water RequirementProducts intended for the health effects portion of NSF Standard No. 14 by an
contact with potable water shall be evaluated, tested andcceptable certifying organization when required by the regu-
certified for conformance with ANSI/NSF Standard No. 61 orlatory authority having jurisdiction.

APPENDIXES
(Nonmandatory Information)

X1. SOURCE OF HYDROSTATIC DESIGN STRESSES

X1.1 The hydrostatic design stress recommended by thef log stress versus log time to failure. All the data available to
Plastic Pipe Institute is used to pressure rate PB plastic tubinglate on PB tubing materials made in the United States exhibit
This hydrostatic design stress is 1000 psi (6.9 MPa) for watea straight-line plot under these plotting conditions.
at 73.4°F (23°C). This hydrostatic design stress applies only to

tubing meeting all the requirements of this specification. X1.4 The tubing is rated for use with water at 73.4°F
(23°C) at the maximum internal pressures shown in Table

X1.2 One PB tubing material is included based on theX1.1. Lower pressure ratings than those calculated in accor-
requirements of Specification D 2581 and the PPI-dance with 3.2.2 may be recommended, at the option of the
recommended hydrostatic design stress as follows: tubing manufacturer, in which case the SDR shall be included

X1.2.1 Type II, Grade 1, with a hydrostatic design stress foln the marking. Experience of the industry indicates that PB
water at 73.4°F (23°C), designated as PB2110.

- ) TABLE X1.1 Standard Thermoplastic Pipe Dimension Ratios
X1.3 Refer also to Test Method D 2837. Additional infor- (SDR) and Water Pressure Rating (PR) at 73.4°F (23°C) for

mation regarding the method of test and other criteria used in SDR-PR PB Plastic Tubing

developing these hydrostatic design stresses may be obtained ' _ .
from the Plastics Pipe Institute, a division of The Society of the Sta';i‘i;rdR';'ir:e”‘ Pressure Raing. bl (MPa)
Plastics Industry, 355 Lexington Ave., New York, NY, 10017. 5 250 (172
These hydrostatic design stresses may not be suitable for 13.5 160 Eljmg

materials that show a wide departure from a straight-line plot
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plastic tubing meeting the requirements of this specification X1.5 The hydrostatic design stress recommended by the
gives satisfactory service under normal conditions for a longPlastic Pipe Institute are based on tests made on tubing ranging
period at these pressure ratings. The sustained pressure requifesize from¥- to 2 in.

ments (see 6.4) are related to these ratings through the slopes

of the strength-time plots of these materials in tubing form.

X2. OPTIONAL TEST METHOD FOR ELONGATION VALUE AT BREAK

X2.1 Introduction—Because a tensiometer is costly and notise in accordance with Fig. X2.1. The shoulder of the tensile
readily available at most pipe extruder plants, a simplifiedspecimen should be in line with the vise jaw faces. Tighten the
quality control procedure has been established. A machinigirips evenly and firmly to the degree necessary to prevent
vise may be modified as shown in Fig. X2.1 to allow clampingslippage of the specimen during the test, but not to the point
of die-cut microtensile speciménThe draw rate should be where the specimen would be crushed. Before extending the
uniform and approximately 0.4 to 0.5 in. (10 to 13 mm)/min. vise, measure the distance between jaw faces (gage length)
Microtensile specimens cut from pipe should be a minimum ofwith calipers or other measuring device 1®.002 in. (0.050
10 days old or pressure aged for 10 min at 30 000 psi (207¢hm). Extend the vise at approximately 0.5-in. (13- mm)/min
MPa), in accordance with Practice F699. (In view of thejaw separation until rupture. Record the extension between
greater dependence on the operator in this optional method, jaws at rupture ta+0.002 in. Test remaining specimens in the
case of disagreement, Test Method D 1708 is the referegame manner. Calculate the percentage elongation at break by
procedure.) dividing the change in gage length at rupture of specimen by

X2.1.1 Procedure the original distance between jaw faces (gage length) and

Die-cut at least two (2) microtensile specimens in accormultiply by 100. Report material identification, conditioning
dance with Test Method D 1708, from a 3-ft length of procedure, number of specimens tested, average value of
10-day-old or pressure-aged pipe, following the samplingoercent elongation to three significant figures, standard devia-
procedure given in 7.8.1. Mount the specimen in the machinistion (if desired), and date of test.

TOP VIEW

%" Screw

Sample Specimen ASTM D-1708
Holding Plate

Vise Jaws

SIDE VIEW

—+———— Movable Vise Jaw

SN TTT7

¥ .._, END VIEW

FIG. X2.1 Thin Wall Polybutylene Pipe Quality Control Use of Machinist Vise
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X2.1.2 Product Quality Control the previous acceptable test result and tested to determine
It is recommended that two samplingsr h bemade per which components produced in the interim do not meet the
pipe size per extrusion outlet. Test results should be recorda@quirement. Components that do not meet the requirements of
and filed for inspection, on request. Should a component fail téhis specification should be rejected.

meet the specification, production should be sampled back to

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



