
Designation: D 4068 – 01 An American National Standard

Standard Specification for
Chlorinated Polyethylene (CPE) Sheeting for Concealed
Water-Containment Membrane 1

This standard is issued under the fixed designation D 4068; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope *

1.1 This specification covers flexible chlorinated polyethyl-
ene (CPE) sheeting which is used without mastic, bedding, or
coating for construction of concealed water-containment mem-
branes in applications where there is potential for costly
secondary damage from leakage, and where very long-term
reliable performance is essential. Examples are fountains,
pools, planters, shower and safe pans, tile tubs, and similar
installations where the membrane is inaccessible once con-
struction is complete. Included are requirements for composi-
tion, strength and toughness, test methods, workmanship cri-
teria, and methods of marking.

1.2 Manufacturers have the option to use recycled materials
in this product. Recycled materials must be in accordance with
the requirements in Section 4.

1.3 The test methods used to characterize the sheeting are
intended to ensure quality and performance and are not
necessarily adequate for design purposes. Test methods have
been selected to be conducted primarily with liquids that
simulate the environments to which the membrane will be
subjected during actual installation and use.

1.4 This specification does not cover water-containment
membranes exposed in use to ultraviolet light or direct sun-
light.

1.5 The values stated in inch-pound units are to be regarded
as the standard. The values in parentheses are given for
information only.

NOTE 1—There is no similar or equivalent ISO standard.

1.6 The following safety hazards caveat pertains only to the
test method portion, Section 14, of this specification: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 limita-
tions prior to use.

2. Referenced Documents

2.1 ASTM Standards:
D 374 Test Methods for Thickness of Solid Electrical Insu-

lation2

D 412 Test Methods for Rubber Properties in Tension3

D 543 Test Method for Resistance of Plastics to Chemical
Reagents4

D 618 Practice for Conditioning Plastics and Electrical
Insulating Materials for Testing2

D 751 Test Methods for Coated Fabrics5

D 883 Terminology Relating to Plastics4

D 1004 Test Method for Initial Tear Resistance of Plastic
Film and Sheeting4

D 1203 Test Method for Volatile Loss from Plastics Using
Activated Carbon4

D 1204 Test Method for Linear Dimensional Changes of
Nonrigid Thermoplastic Sheeting or Film at Elevated
Temperature4

D 1876 Test Method for Peel Resistance of Adhesives
(T-Peel Test)6

D 1898 Practice for Sampling of Plastics7

D 2136 Test Method for Coated Fabrics—
Low–Temperature Bend Test3

D 2240 Test Method for Rubber Property—Durometer
Hardness3

D 5033 Guide for The Development of Standards Relating
to the Proper Use of Recycled Plastics7

E 96 Test Methods for Water Vapor Transmission of Mate-
rials8

2.2 ANSI Document:
Safety Code for Safety Glazing Materials for Glazing Motor

Vehicles Operating on Land Highways9

1 This specification is under the jurisdiction of ASTM Committee D20 on
Plastics and is the direct responsibility of Subcommittee D20.24 on Plastic Building
Products.
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3. Terminology

3.1 Definitions:
3.1.1 General—Definitions are in accordance with Termi-

nology D 883 unless otherwise indicated.
3.1.2 The abbreviation for chlorinated polyethylene is CPE.
3.2 Definitions of Terms Specific to This Standard:
3.2.1 homogeneous sheeting—sheeting that is of homoge-

neous composition throughout its thickness. (Note that it is not
of a sandwich construction with a continuous or semicontinu-
ous layer of one or more materials of different composition
enclosed between two or more layers of CPE.)

3.2.2 monolithic sheeting—sheeting manufactured as one
piece. (Note that it is not several thicknesses laminated
together, nor is it two or more widths lapped and joined with
heat or chemicals.)

3.2.3 water containment membrane— a nonporous mem-
brane impervious to water and resistant to permeation by water
vapor to an extent that provides a high degree of certainty that
secondary damage from leakage shall not occur.

4. Materials and Manufacture

4.1 The sheeting shall be made from a compound that
contains more than 50 % chlorinated polyethylene resin by
weight of total resin content, and the CPE resin shall: (a)
contain 38 to 46 % chlorine; (b) be made from a linear
polyethylene having a density of not less than 0.95 g/cm2; (c)
be substantially amorphous, having a heat of fusion of less than
0.4 cal/g (1.7 kJ/kg), and (d) have a melt viscosity of 17006
500 Pa·s when measured in an Instron Capillary Rheometer at
a melt temperature of 1906 2°C, and a shear rate of 1506 10
s−.

4.2 When recycled materials, as defined in Guide D 5033,
are used in this product, the material must meet the require-
ments in Sections 3, 4, 5, 6, 7, and 8.

4.3 The use of water-soluble compounding ingredients shall
be prohibited.

4.4 The sheeting shall be homogeneous and monolithic.

5. Physical Requirements

5.1 The sheeting shall have an average Shore-A hardness of
76 6 6 points when ten specimens taken equidistantly across
the width of the sheet are tested in accordance with Test
Method D 2240, using a Type A durometer and reading
durometer hardness after 5 s of presser foot contact with the
specimen. The thickness of the specimens shall be as manu-
factured.

6. Mechanical Properties

6.1 The sheeting shall conform to the mechanical property
requirements in Table 1.

7. Performance Requirements

7.1 The sheeting shall conform to the performance require-
ments in Table 2.

8. Other Requirements

8.1 The sheeting shall be capable of being bonded to itself
in a manner suitable for making seams and repairs in the field.

The manufacturer shall recommend or furnish methods, mate-
rials, or equipment necessary and suitable for this purpose.

8.2 Bonds between sheets of material used in fabrication of
a water-containment membrane shall conform to the require-
ments in Table 3 and shall not reduce the overall resistance of
the membrane to permeation or leakage.

9. Dimensions and Permissible Variations

9.1 The actual width and length of the sheeting shall be as
agreed upon between the purchaser and the seller.

9.1.1 Sheeting width tolerance shall be +0.5, −0 in. (+12.7,
−0 mm).

9.1.2 The length of the sheeting after unrolling and relaxing
for 10 min at 73.46 3.6°F (236 3°C) shall be no less than that
specified in the purchase order or contract.

9.2 The sheeting shall be divided by grade based on
thickness, as follows:

9.2.1 Grade 1—40 mil (1.02 mm) shall be a minimum of
0.040 in. (1.02 mm) in thickness.

9.2.2 Grade 2—30 mil (0.765 mm) shall be a minimum of
0.030 in. (0.765 mm) in thickness.

TABLE 1 Mechanical Properties

Property Unit
Specification

Grade 1 Grade 2

Thickness in. (mm) 0.040 (1.02),
min

0.030 (0.0765),
min

Tensile strength,
transverse direction

psi (MPa) 1200 (8.28),
min

800 (5.5), min

Tensile stress at
100 % elongation
(modulus), transverse
direction

psi (MPa) 400 (2.76),
min

1200 (8.28),
max

300 (2.07),
min

1200 (8.28),
max

Elongation, at break,
transverse direction

% 350, min 300, min

Tear resistance,
transverse direction

lbf/in. (kN/m)
of width

175 (30.6), min 120 (20.9), min

TABLE 2 Performance Requirements

Property Unit
Specification

Grade 1 Grade 2

Volatile Loss at 158°F (70°C):
Weight change percent loss 61.5, max 61.5, max

Microorganism Resistance:
Weight change percent 65, max 65, max

Chemical Resistance:
Sodium Hydroxide:

Weight change percent 65, max 65, max
Soapy Water, 1 % solution:

Weight change percent 63, max 63, max
Distilled Water:

Weight change percent 62, max 62, max

TABLE 3 Bonded Seam Requirements

Property Unit
Specification

Grade 1 Grade 2

Bonded seam shear
trength, transverse
direction

percent of tensile 75, min 75, min

Bonded seam peel
strength (T-peel)

lbf/in. (kN/m) of
seam width

10 (2.75) 6 (1.65)

D 4068

2



10. Workmanship, Finish, and Appearance

10.1 The sheeting shall be free of pin holes, particles of
foreign matter, undispersed raw materials, or other manufac-
turing defects that might affect serviceability.

10.2 The sheeting shall be free of blisters, craters, pimples,
pits, crazing, and thin spots. Sheet edges shall be straight,
parallel, and free of trim material.

10.3 Printing and markings on the sheet shall be legible and
not easily removed from the sheet during normal handling,
transportation, and installation.

10.4 The sheeting shall be colored as agreed upon between
the purchaser and the seller.

11. Sampling

11.1 Sampling for Evaluating Conformance to Physical,
Mechanical, and Performance Requirements:

11.1.1 One roll, or other equivalent packaged unit, with a
minimum continuous sheet of 100 ft2 (9.3 m2) should be
sufficient for completing all tests and evaluations in this
specification.

11.1.2 Select randomly each roll or unit submitted for
evaluation from an inventory of regular production stock not
older than one year. Selecting more than one roll or unit or
selecting from multiple inventory stocks or locations will
increase the likelihood of obtaining a representative sample of
contemporary production. The age of stocks from which
selections are made is required to be documented.

11.1.3 Divide all submitted sheet into smaller samples of
sufficient size to provide a set of specimens for any one of the
tests in this specification. In no case shall a sample be less than
16 ft2 (1.49 m2), nor shall either width or length be less than 3
ft (0.91 m).

NOTE 2—See Practice D 1898 for applicable information on sampling
techniques for plastic sheeting.

11.1.4 From this population, select samples randomly to
provide specimens for each test.

11.2 Sampling for In-Plant Quality Control Evaluation:
11.2.1 Samples for quality control evaluation shall be a

minimum of 25 ft2 (2.5 m2), and completely span the width of
the finished sheet.

11.2.2 Select randomly one or more samples from each
10 000 ft2 (1 000 m2) for the quality assurance tests specified
in Section 19 and Table 4.

12. Number of Tests and Retests

12.1 One set of test units is sufficient to determine conform-
ance. The average result of all samples tested shall conform to
the requirements of this specification.

12.2 Retesting to determine conformance shall be required
after any significant change in compound or method of
manufacture.

12.2.1 Significant changes in compound include addition,
elimination, or substitution of any ingredient, changes in ratios
between ingredients, change in type or grade of CPE resin,
change in supplier or manufacturer, or both, of CPE resin, and
change in manufacturer or supplier, or both, of CPE compound
or sheet.

12.2.2 Changes in compound that are not significant include
substitution of one material for another (except CPE resin)
where the two are essentially identical and changes in material
which do not remain a part of the sheet after manufacture.

NOTE 3—Material substitutions include changes in supplier, grade or
type.

12.2.3 Significant changes in manufacture include blending
process (dry blend, wet blend, Banbury mix, or separate
compounding line) or method of fabricating sheet (calender,
extrusion, or casting).

12.2.4 Changes in manufacture that are not significant
include changes in brands of processing equipment, age of
equipment, location of manufacture, personnel, take-off equip-
ment and processes, packaging, and ambient or atmospheric
conditions.

12.3 Retesting to determine conformance shall occur at least
every 5 years whether or not significant changes have occurred.

NOTE 4—This requirement is included to monitor cumulative effects of
relatively insignificant changes in compound or manufacture over time.

12.4 If the results of any test do not conform to the
requirements of this specification, retesting to determine con-
formity is performed only after the purchaser and supplier
agree to the retesting. However, this provision shall not be used
to lower a minimum requirement, omit, substitute, or modify a
test or requirement, or alter specification limits.

13. Specimen Preparation

13.1 Conditioning:
13.1.1 Condition all physical, mechanical, and performance

test specimens at 73.46 3.6°F (236 2°C) and 506 5 %
relative humidity for not less than 40 h in accordance with
Procedure A of Methods D 618 prior to testing or starting
environmental and chemical exposures.

13.1.2 Recondition all environmental and chemical expo-
sure samples at 73.46 3.6°F (236 2°C) and 506 5 % relative
humidity for not less than 40 h in accordance with Procedure
A of Methods D 618 following removal from exposure and
prior to physical or mechanical property testing.

13.1.3 Condition in-plant quality assurance specimens at
73.46 3.6°F (236 2°C) for 2 h in air prior to testing.

13.2 Bonded Seam Samples:
13.2.1 Bonded seam samples from which specimens are to

be taken for testing shall be prepared using sheet samples
supplied by the manufacturer. The manufacturer shall include
detailed instructions as well as recommend or supply all
materials needed to fabricate the bonded seam samples. The
manufacturer has the option to entirely prepare the bonded
seam samples used for the test specimens.

TABLE 4 Quality Assurance Requirements

Property Unit
Specification

Grade 1 Grade 2

Thickness in. (mm) 0.040 (1.02) 0.030 (0.765)
Pinholes . . . none none
Shrinkage percent 5, max 5, max
Width tolerance in. (mm) +0.5 (−0.0) +0.5 (−0.0)
Length tolerance in. (mm) −0.0 −0.0
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13.2.2 Finished bonded seam samples from which test
specimens are to be cut shall be conditioned at 73.46 3.6°F
(23 6 2°C) and 506 5 % relative humidity for no less than 40
h after being made and prior to cutting test specimens.

13.2.3 After cutting, prepared specimens shall be condi-
tioned at 73.46 3.6°F (236 2°C) and 506 5 % relative
humidity for not less than 168 h, in accordance with Procedure
A of Methods D 618 prior to testing or starting environmental
exposures.

14. Test Methods

14.1 Stress-Strain Properties—Tensile strength, tensile
stress at 100 % elongation (modulus), and ultimate elongation
shall be determined in accordance with Method A of Test
Methods D 412 using dumbbell cut specimens (Die C). Report
the average of six specimens in transverse direction.

14.2 Tear Resistance—Determine average value from ten
acceptable specimens in transverse direction tested in accor-
dance with Test Methods D 1004.

14.3 Volatile Loss—Determine volatile loss in accordance
with Test Methods D 1203, Method A, at 158°F (70°C) with
Grade AC (6⁄14 mesh) activated carbon. Test specimens shall be
nominal thickness sheeting.

14.4 Microorganism Resistance—Test in accordance with
the method described in Annex A1.

14.5 Low-Temperature Flexibility—Test three specimens in
accordance with Test Method D 2136 at a temperature of
−22°F (−30°C) or less. Report temperature used in test and
whether material passed or failed at that temperature. Failure of
one specimen (as defined in Method D 2136) constitutes
rejection of the sample.

NOTE 5—This test procedure may require testing an additional set of
three specimens. For greater efficiency, six specimens may be prepared,
conditioned, cooled, and tested at one time. If done in this manner the
three specimens comprising each testing group must be identified prior to
the start of the test.

NOTE 6—Requirement for Water-Vapor Transmission of Materials in
Sheet Form (Procedure E of Test Methods E 96 has been deleted until the
test method is improved to the extent that it can be reproducibly run by
commercial laboratories).

14.6 Chemical Resistance—Determine weight changes in
accordance with Procedures I and II of Test Method D 543.

14.6.1 Reagents:
14.6.1.1 Sodium Hydroxide(10 % solution)—Immerse

specimens for 72 h at 120°F (49°C).
14.6.1.2Soap Solution(1 %)—Immerse specimens for 24 h

at 120°F (49°C). Rinse specimens in clean water after removal
and dry in forced-air oven at 125°F (52°C) for 24 h prior to
weight measurement and testing.

14.6.1.3Distilled Water—Immerse specimens for 24 h at
120°F (49°C). Dry specimens in forced-air oven at 125°F
(52°C) for 24 h prior to weight measurement and testing.

14.6.2 Testing—Immerse adequate specimens in each re-
agent to test for all properties specified.

14.6.3 Weight Change—For each reagent, test a minimum
of three weight-change specimens. Weigh each specimen after
conditioning prior to immersion and record the average weight

( W1). Weigh each specimen again after conditioning following
immersion, recording the average weight (W2). Calculate
weight change as:

Weight Change, %5 ~W22 W1 !/W13 100 %.

Report this value as the average weight change.
14.7 Hydrostatic Pressure Resistance— Test three speci-

mens in accordance with Annex A2. Rejection (failure) of one
specimen shall constitute failure of the entire sample. Report
results as pass or fail.

14.8 Puncture Resistance—Test six specimens in accor-
dance with Annex A3. Report results as pass or fail.

14.9 Bonded Seam Strength—Sufficient samples for speci-
men selection shall be prepared or provided as directed in 13.2
for each seaming method as specified by the manufacturer.
Possible seaming methods include solvent bonding, bodied
cements, adhesives, and thermal, dielectric, or RF welding
techniques. Other methods or techniques are also acceptable.

NOTE 7—There is no requirement as to which type of seaming must be
tested, or that more than one type needs evaluation. It is only required that
at least one type be available and tested.

14.9.1 Shear Bond:
14.9.1.1 Sample pieces shall be made from minimum 8- in.

(203-mm) square pieces of sheet, with a seam overlap of 16
1⁄8 in. (25.46 3.2 mm). When making the seam, align sheets
so that orientation is transverse. After conditioning (see 13.2),
cut the sample into 1-in. (25-mm) strips and discard the two
outside edge pieces. Cut one specimen from each strip using
the dumbbell-shaped Die C for Test Methods D 412, taking
care to place the bonded seam portion in the center of the
specimen.

14.9.1.2 Test a minimum of six specimens in accordance
with Method A of Test Methods D 412, measuring tensile
strength as shear bond. Report the average of the shear values
in transverse direction as a percentage of the average tensile
strength.

14.9.2 Peel Test (T-Peel):
14.9.2.1 For each sample piece, cut two 8 by 12-in. (203 by

305-mm) pieces of sheeting, and bond these two pieces
completely together except for 3 in. (76 mm) of the 8-in.
(203-mm) dimension (see Fig. 1). After allowing the sample to
cure, cut the sample into 2 by 8-in. (50 by 203-mm) strips.
Discard the outside strips.

14.9.2.2 Test a minimum of six specimens in accordance
with Method E of Test Method D 1876. Peel strength is the
average load per unit width of bond line required to produce
progressive separation of the samples when pulled apart at a
rate of 10 in./min (254 mm/min). Report the average peel
strength of all samples tested.

14.10 Thickness—Measure a minimum of five specimens
obtained from locations equidistant across the width of the
sheet in accordance with Method C of Test Methods D 374.
Report thickness as an average of all specimens measured.

14.11 Pinholes—The test specimen shall be a section of
sheeting 16 in. (406 mm) or more in length by the full sheeting
width. Examine 12 in. (304 mm) of this specimen across the
width by viewing the surface of the sheeting while held under
slight hand tension. Position a bright light source behind the
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sheet so as to clearly illuminate the surface without producing
glare. A pinhole is defined as any opening observed under the
conditions specified. One or more pinholes will be considered
as failure of the sheeting. Report the number and locations of
any pinholes, and any other observed deformations of the
sheet. Separately report any other observed deformations of the
sheet.

14.12 Shrinkage—Test one specimen for 1 h at 158°F
(70°C) in accordance with Test Method D 1204. Percent
shrinkage is the average change in both lineal dimensions.

15. Inspection

15.1 Inspection of material shall be made as agreed upon
between the purchaser and the seller.

16. Certification

16.1 When specified in the purchase order or contract, the
manufacturer’s or supplier’s certification shall be furnished to
the purchaser that states that samples representing each lot
have been manufactured, tested, and inspected in accordance
with this specification, and that the requirements have been
met. When specified in the purchase order or contract, a test
report shall be furnished.

17. Product Marking

17.1 Material complying with this specification shall be
continuously marked and shall include the following, spaced
out at intervals of not more than 2 ft (0.61 m):

17.1.1 Manufacturer’s name (or brand name or trademark),
17.1.2 Material designation CPE,
17.1.3 Sheeting thickness,
17.1.4 Designation “ASTM D 4068” with which the sheet

complies, and

17.1.5 A production code. This code shall be included inside
the core of all shipping units, secured so as to be reasonably
expected to remain with the sheeting to its end use point.

18. Packaging and Package Marking

18.1 The sheeting shall be rolled on a substantial core and
packaged in standard commercial containers, so constructed as
to ensure acceptance by common or other carriers for safe
transportation at the lowest applicable rate to the point of
delivery, unless otherwise specified in the contract or order.
Use containers and pallets designed for forklift truck handling.

18.2 Shipping containers shall be marked as agreed upon
between the purchaser and the seller.

19. Quality Assurance

19.1 The sheeting shall conform to the quality assurance
requirements in Table 4.

19.1.1 The sheeting shall be regularly monitored by the
manufacturer for compliance to these requirements at intervals
that best ensure that all materials shipped are in compliance.

19.2 The sheeting shall be continuously monitored at manu-
facture for appearance, pinholes, voids, undispersed materials,
surface blemishes, and other defects which may impair ser-
viceability.

19.3 The manufacturer shall maintain quality control
records, including production codes so that defects discovered
later may be checked against quality control inspections and
traced to a specific production lot.

20. Keywords

20.1 chlorinated polyethylene; plastic sheeting; recycle us-
age water-containment membrane

FIG. 1 Bonded-Seam T-Peel Sample After Bonding and Prior to Specimen Cutting and Selection
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ANNEXES

(Mandatory Information)

A1. MICROORGANISM RESISTANCE (SOIL BURIAL) TEST

A1.1 Materials
A1.1.1 Prepare a compost soil for specimen burial accord-

ing to usual greenhouse practice and having a pH of 6.5 to 7.5.
Further enrich the soil with a cow manure slurry.

A1.1.2 Maintain the moisture content of the soil between 30
and 50 % throughout the duration of the test.

A1.1.3 Maintain the temperature of the soil between 15 and
30°C.

A1.1.4 Microbiological Activity:
A1.1.4.1 Cut and condition 18 to 24 ten-ounce (540 to

720-mL) cotton duck tensile specimens in accordance with
13.1.1. Test a minimum of three specimens in accordance with
Test Method A of Test Methods D 412 to obtain an average
benchmark tensile strength value for the cotton duck.

A1.1.4.2 Bury twelve cotton duck specimens in the enriched
soil with the test specimens. Remove three cotton duck
specimens after one, two, three, and four weeks and test for
tensile strength.

A1.1.4.3 Adequate microbiological activity is assumed if
the cotton duck loses at least 70 % of its initial tensile strength
in 1 week and at least 90 % in 2 weeks. A loss of 90 % or more
for three- and four-week specimens is recommended.

A1.1.4.4 After four weeks, test the three remaining unbur-
ied cotton duck specimens.

A1.2 Specimen Preparation
A1.2.1 Prepare four sets of six 2-in. (50.8-mm) diameter

weight-change disk specimens.

A1.3 Conditioning
A1.3.1 Precondition bonded seam samples at least 168 h at

73.46 3.6°F (236 2°C) and 506 5 % relative humidity after
cutting and selecting bond seam test specimens.

A1.3.2 Condition all specimens at 73.46 3.6°F (236 2°C)
and 50 6 5 % relative humidity for not less than 40 h in
accordance with Procedure A of Test Methods D 618 prior to
burial.

A1.3.3 Post-condition specimens removed from soil burial
prior to physical properties testing as follows:

A1.3.3.1 Wash specimens under fresh, clean, warm water to
remove soil and foreign materials from specimens. Take
particular care to remove materials from the inside of the
T-peel specimens without starting peel action. Pat dry with soft
absorbent cloth.

A1.3.3.2 Desiccate specimens for one week or until speci-
men weights stabilize.

A1.3.3.3 Condition specimens at 73.46 3.6°F (236 2°C)
and 506 5 % relative humidity for at least 24 h following
desiccation and prior to testing.

A1.4 Procedure

A1.4.1 Weigh all weight-change specimens and record the
average weight. Bury two sets of specimens vertically and
separately in the enriched soil for 30 days with a minimum of
1 in. (25.4 mm) between each specimen.

A1.4.2 Weigh all weight-change specimens following post
conditioning and compare average with pre-burial average
weight.

A1.5 Calculation and Interpretation

A1.5.1 For each set of samples calculate average weight
change.

A1.5.2 Determine average change from original average
values for weight change using the formula:

Change, %5 @~X22 X1!/X1# 3 100 %

where:
X1 = original average property value, and
X2 = average property value after test exposure.

A1.6 Report

A1.6.1 Report the percent change in weight.

A2. HYDROSTATIC PRESSURE TEST

A2.1 Materials

A2.1.1 The apparatus for the hydrostatic pressure test, a
puncture resistance apparatus, is essentially a pressure tube
connected to a specimen holder. The inner diameter of the
pressure tube shall be 2 in. (51 mm) and the outer diameter
shall be 3 in. (76 mm) with a means for introducing water from
below the specimen.

NOTE A2.1—A drawing of such an apparatus is published in Test
Methods D 751 as Fig. 3: Machine for Measuring Hydrostatic Resistance

of a Coated Fabric by Using the Pressure of a Rising Column of Water.

A2.1.1.1 Connect an extension tube to permit a water head
of 2 ft (0.61 m) with a cutoff valve or other suitable device at
the water inlet to the pressure tube for isolating the specimen
until the desired head is reached.

A2.2 Specimens

A2.2.1 Each test unit shall consist of three specimens of
sheeting 3 by 3 in. (76 by 76 mm).
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A2.2.2 Condition all specimens in accordance with 13.1.1.

A2.3 Procedure

A2.3.1 Clamp the test specimen in the holder that has been
previously filled with water.

A2.3.1.1 Take care to avoid trapped air between the speci-
men and the water. This is done by filling the holder with water
and sliding the specimen onto the holder in direct contact with
the water after having used a piece of transparent material for
practice and for becoming familiar with the technique.

A2.3.2 Fill the tube to achieve a 2-ft (0.61-m) hydrostatic
head.

A2.3.3 Observe the specimen at 10-min intervals for the
first hour, and at hourly intervals for the succeeding 7 h, after
which the specimen shall be left under hydrostatic pressure for
40 h and again examined.

A2.4 Interpretation and Report

A2.4.1 Any evidence of wetness on top of the specimen or
the formation of a droplet shall cause the sheeting sample to be
rejected.

A2.4.2 Report results as pass or fail.

A3. PUNCTURE RESISTANCE TEST

A3.1 Apparatus

A3.1.1 The specimen holder (Fig. A3.1) shall consist of two
10 by 10-in. (254 by 254-mm) pieces of3⁄4-in. (19-mm)
smooth-surface hardwood. One of these pieces shall contain a
symmetrically located 6 by 6-in. (152 by 152-mm) opening in
the center.

A3.1.1.1 Sandwich the specimen between these two speci-
men holders placing the holder with the opening on top. Use

the three thumb screws or bolts located in the center of each
side to securely clamp the specimen within the holder.

A3.1.2 Impact Dart, a 7.06 0.1-oz (198.456 2.835-g) steel
dart as shown in Fig. A3.2. This drawing is published in the
American National Standard Safety Code for Safety Glazing
Materials for Glazing Motor Vehicles Operating on Land
Highways.

FIG. A3.1 Wood Holding Fixture for Drop Test
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A3.2 Specimens

A3.2.1 Each test unit shall consist of six specimens of 10 by
10-in. (254 by 254-mm) sheeting.

A3.2.2 Condition all specimens in accordance with 13.1.1.

A3.3 Procedure

A3.3.1 Test three specimens with one side up and three with
the opposite side up.

A3.3.2 Place a single specimen between the holding frame
halves and clamp securely by tightening the thumb screws.

Suspend the impact dart vertically above the center of the
specimen with a vertical distance of 3 ft (0.91 m) between the
nose of the dart and the surface of the specimen.

A3.3.3 Release the dart for one free fall on each specimen.

A3.3.4 All specimens completing this test without visible
rupture shall be further hydrostatically tested in accordance
with 14.8, completely following all procedures in Annex A2.

A3.3.4.1 Place the point of dart impact in the center of the
hydrostatic testing apparatus.

FIG. A3.2 Dart for Safety Glass Tests
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A3.4 Interpretation and Report

A3.4.1 Visible rupture of any specimen shall constitute
failure of the sheeting sample to meet this test.

A3.4.2 Any wetness or leakage from any specimen during
hydrostatic testing shall constitute failure of the sheeting
sample to pass this test.

A3.4.3 Report results as pass or fail.

SUMMARY OF CHANGES

Committee D20 has identified the location of selected changes to this standard since the last issue that may
impact the use of this standard.

(1) Permissive language was removed from 1.2, 4.2, 11.1.1,
11.1.2, 12.2.2, 12.4, 13.2.1, 18.1 and A1.1.4.3.

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).
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