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QHny) Designation: D 3575 — 00

Standard Test Methods for
Flexible Cellular Materials Made From Olefin Polymers

This standard is issued under the fixed designation D 3575; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope Vinyl Chloride Polymers and Copolymers (Closed-Cell

1.1 These test methods apply to flexible closed cell materi- Foamf ] o
als made from olefin polymers or blends of olefin polymers D 2863 Test Method for Measuring the Minimum Oxygen

with other polymers as defined in Section 3. Concentration to Support Candle-Like Combustion of
1.2 This test method covers test procedures only. Product _Plastics (Oxygen Indef) .
requirements are outlined in Specification D 4819. D 4483 Practice for Determining Precision for Test Method

1.3 Unless specifically stated otherwise, by agreement be- _Standards in the Rubber and Carbon Black Industries

accordance with the test methods specified in this standard. _from Polyolefin Plastics _ _
1.4 The values stated in S| units are to be regarded as the F 355 Test Method for Shock-Absorbing Properties of Play-
standard. ing Surface Systems and Materfals

1.5 This standar_d does not purport to aqldress all o_f the3. Terminology
safety concerns, if any, associated with its use. It is the o i . _
responsibility of the user of this standard to establish appro- 3-1 Definitions of Terms Specific to This Standard:

priate safety and health practices and determine the applica- 3-1-1 blend—mixture of olefin polymers with other mono-
bility or regulatory limitations prior to use. mer(s) or polymer(s) in which at least 51 mass percent is the

olefin polymer.
2. Referenced Documents 3.1.2 cellular material, flexible—a cellular organic poly-
2.1 ASTM Standards: meric material that will not rupture when a specimen 200 by 25

C 177 Test Method for Steady-State Heat Flux Measureby 25 mm (8 by 1 by 1 in.) is bent around a 25-mm (1-in.)
ments and Thermal Transmission Properties by Means dfiameter mandrel at a uniform rate of one lap3 s at a
C 518 Test Method for Steady-State Heat Flux Measure- 3.1.3 constant compression creeghe time-dependent
ments and Thermal Transmission Properties by Means gihange in thickness of a material under a constant compressive
D 412 Test Methods for Vulcanized Rubber and Thermo- 3-1.4 olefin polymers-polymers made by the polymeriza-
D 624 Test Method for Tear Strength of ConventionalMOnomers, the olefins being at least 51 mass percent.
Vulcanized Rubber and Thermoplastic Elastorfers
D 1056 Specification for Flexible Cellular Materials— 4. Summary of Test_Methc?ds )
Sponge or Expanded RubBer 4.1 Table 1 contains a_h;t of all the assigned suffix letters
D 1349 Practice for Rubber—Standard Temperatures fothat may be used in describing the cellular products covered by
Testing these test methods.
D 1596 Test Method for Absorbing Shock Cushioning 4.2 These test methods do not contain test methods for all
Characteristics of Package Cushioning Matefials the suffix letters listed in Table 1. Where the test method is not
D 1667 Specification for Flexible Cellular Materials— |nclu<|j_ed, it shall be arranged between the purchaser and
supplier.
4.3 Test methods included in this standard are indicated in
Table 1 by showing the applicable section numbers after the
1 These test methods are under the jurisdiction of ASTM Committee D20 ongffix letter.

Plastics and are the direct responsibility of Subcommittee D20.22 on Cellular . . .. .

Plastics. P y 4.4 In cases involving referee decisions, Sl units shall be
Current edition approved Aug. 10, 2000. Published November 2000. Originallyused-

published as D 3575 — 77. Last previous edition D 3575 — 93.
2 Annual Book of ASTM Standagdgol 04.06. —_—
3 Annual Book of ASTM Standardgol 09.01. % Annual Book of ASTM Standardgol 08.02.

4 Annual Book of ASTM Standagdgol 08.01. 7 Annual Book of ASTM Standardgol 08.03.
S Annual Book of ASTM Standardgol 15.09. 8 Annual Book of ASTM Standardéol 15.07.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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TABLE 1 Suffix Letter Designations article is of complicated shape or of varying thickness, and

Note 1—These suffix letters have been assigned by SubcommittelN€S€ factors affect the physical properties of the specimens.
D11.33 and are consistent with those in Specifications D 1056 and\Iso, the apparent density is affected by the number of cut

D 1667. surfaces as opposed to the number of skin-covered surfaces on
Suffix _ the test specimen.
Property Section .. . .
Letter 6.4 When the finished product does not lend itself to testing
A Heat resistance 10-16 or to the taking of test specimens because of complicated
E gompfess'on fﬁt “”d?ftCO“S‘am deflection shape, small size, metal or fabric inserts, solid covers, adhesion
zone or weather resistance
b Compression deflection 17-23 to metal, or other reasons, prepare standard test sheets. When
E Oil resistance differences due to the difficulty in obtaining suitable test
<F3 #2‘;15;’22?2;’6 o specimens from the finished part arise, the manufacturer and
| . . .
H Flex resistance purchaser may agree on acceptable deviations. This can be
[ Not assigned because of similarity to done by comparing the results of standard test specimens and
5 Zléfgizleresistance those obtained on actual parts.
K Adhesion capability 6.5 If the material to be tested is anisotropi_c, prepare th_e test
L Water absorption 25-29 specimens so as to measure the property in the direction of
M Flammability resistance 31 interest in the application.
N Impact resistance
O Electrical properties oL
P Staining resistance 7. Conditioning
Q Not assigned because of simiarty to 7.1 Conduct tests under known conditions of temperature
R1 Resilience and humidity or as specified in the individual test procedure. In
22 Eﬂergy Iabf‘m'yo“ 33?239 case of dispute, conduct the test at a temperature of 23C
ermal staoili - o . 0 .
7 Tensile strength and elongation 40 (73.4 + 3.6°F) and in an atmosphere of 50 5 % relative
U Not assigned humidity. The product shall be conditioned, undeflected, and
gv Ehe”T:a' conductivity 4 "Zf;d 42 undistorted, at the temperature and humidity of test for at least
nsi .
X Not astigned 24 h before being tested.
Y Not assigned 7.2 1t is recommended, for referee purposes, that all tests
V4 Special requirements shall be performed 96 h or more after the foam has been
~ Buoyancy B manufactured
BB Constant compressive creep 51-58 '
CcC Dynamic cushioning 59
DD Open cell ‘ 8. Measurement of Test Specimens
EE Not assigne . . . . .
FF Water vapor transmission 8.1 Measure dimensions up to and including 25 mm (1 in.)

using a dial-type gage with a minimum foot area of 650 mm
(1 in?). Pressure on the foot shall be held to 19050 Pa

5. Significance and Use (0.028+ 0.007 psi).

5.1 The test procedures provide a standard method of Note 1—Where foam is appreciably compressed by this test method,
obtaining data for research and development, quality controfoot area and loading shall be as agreed upon between the purchaser and

acceptance and rejection under specifications, and speciff Supplier. - _ o -
purposes Note 2—Thickness of materials having irregular surface characteristics

. . hall be measured as agreed upon between the purchaser and the supplier.
5.2 The data obtained by these test methods are apphcab?e 9 P P PP

to the material under conditions of the particular test and are 8-2 Dimensions over 25 mm (1 in.) may be measured with
not necessarily the same as obtained in other environments 8rdial gage, scale, or tape. Take care not to distort the test

use conditions. specimen. .
8.3 The scale, tape, or gage shall be graduated to permit
6. Sampling measurements withirt1 % of the dimension to be measured.

6.1 When possible, use the completed manufactured prod- 8.4 Results reported shall be the average of a m_inimum of
uct for the tests specified. Randomly select representativirée equally spaced measurements of length and width and for
samples of the lot being examined, as required. thickness shall be the average of the penter and four equally

6.2 Extruded or molded shapes or sizes too small for cuttin§Paced measurements around the perimeter of the specimens.
standard test specimens are difficult to classify or test by thes Precision
test methods and will usually require special testing procedures
or the use of standard test sheets. 9.1 The repeatability standard deviations for each test

6.3 When it is necessary or advisable to obtain test specmethod has been determined. The reproducibility of these test
mens from the article, as in those cases where the entire samplethods is being determined and will be available on or before
is not required or adaptable for testing, specify the method of\pril 2005.
cutting and the exact position from which specimens are to be nore 3 The repeatability study was performed on two materials in

taken. The apparent density and the state of crosslinking mayo laboratories. For density (Method B), buoyancy, and compression
vary in different parts of the finished product, especially if thecreep, the material tested was a typical 64-kKyhiensity, crosslinked
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closed-cell olefin. For density (Method A), compression deflection, ¢
thermalastability, and water absorption, the material tested was a typical
32-kg/m density, crosslinked closed-cell olefin. t

compression set expressed as a percent of the origi-
nal thickness,
original thickness, mm (in.), and

Suffix Tests t? = thickness of the specimen after the specified recovery
Suffix B—Compression Set Under Constant Deflection period, mm. (in.)
16. Report

10. Scope
10.1 This test method covers the deflection of the foam 16.1 Report the average compression set value, of the three
specimen under a compressive force and under specifietP€CIMens tested, for each sample, except as noted in 14.1.

conditions of time and temperature, then noting the effect o1 7 Precision
the thickness of the specimen after releasing the compressive |

force. 17.1 The repeatability standard deviation has been deter-

mined to be 2.06. The reproducibility of this test method is
11. Apparatus being determined and will be available on or before April 2005.

11.1 Compression Devigeconsisting of two or more flat Values of data ranged from 14.36 to 21.37.

plates arranged so the plates are held parallel to each other by Compression Set

bolts or clamps, and the space between the plates is adjustable 1 14.36
to the required deflection thickness by means of spacers. 5 13:32
4 15.2
12. Test Specimens 5 15.22
12.1 The test specimens shall have parallel top and bottom ;5 1222
surfaces and essentially perpendicular sides. 8 16.94
12.2 Specimens shall be 50 by 50 by 25 mm (2 by 2 by 1 in.) lg 21‘3‘3
unless otherwise specified. Specimens less than 25 mm in '
thickness shall be plied up, without the use of an adhesive, to ~ aca%® o

produce a total thickness of 25 mm.
Suffix D—Compression Deflection (Also called Load

Note 4—To obtain accurate data when testing foams with large cells or Deflection or Compressive Strength)

irregular surfaces, or both, larger samples approximately 100 by 100 by 25
mm (4 by 4 by 1 in.) are recommended. 18. Scope

13. Number of Specimens 18.1 This test method covers the measurement of the force
13.1 Test three specimens for each sample. The valud¥cessary to produce a 25 % compression over the entire top

reported shall be the mean of those observed. If any valugrea of the foam specimen.

deviates more than 20 % from this mean, test two additional nore 6—compression deflection tests other than at 25% may be

specimens and report the mean for all five values. specified as agreed upon between the purchaser and the supplier.
14. Procedure 19. Apparatus
14.1 Perform the entire test procedure at22°C (73.4+ 19.1 An apparatus shall be provided having a flat compres-

3.6°F) and in an atmosphere of 505 % relative humidity. sion foot, larger than the specimen to be tested, connected to a

5—See Practice D 1349 if conditions other than these are desireJ.orce-measurmg device and mounted in a manner such that the
. o i ) product or specimen can be deflected (compressed) at a speed

14.2 Measure the test specimen original thicknegsift  of 0.2 to 4 mm/s (0.5 to 2 in./min). The apparatus shall be

NoTe

accordance with the procedure in Section 8. arranged to support the specimen on a level horizontal plate.
14.3 Place the test specimen in the apparatus and compres-
sively deflect it to 50 % of its thickness. 20. Test Specimens
14.4 Allow the test specimen to remain deflected in the 20.1 The test specimen shall be a right cylinder with parallel
apparatus for 22 h. top and bottom surfaces. The thickness shall be no greater than

14.5 Remove the specimen from the test apparatus at thgs 9 of the minimum top dimension.
end of the 22-h periOd. Measure the final tthkn$ﬁdfter 24 20.2 Specimens shall be a minimum of 2500 ﬁ(mmz) in
h of recovery. area and have a minimum thickness of 25 mm (1 in.).
. Specimens less than 25 mm thick shall be plied up, without the
15. Calculation use of cement, to a minimum of 25 mm.

15.1 Calculate the constant deflection compression set, Nore 7—Specimens less than 25 mm (L in) thick may be tested
expressed as a percentage of the original thickness, as foIIowV\sl:thout beingpp“ed Up, but the thickness must be Speciﬁed'y

(to _tf)

Cq = =X 100 (1) 21. Number of Specimens

21.1 Test three specimens for each sample. The values

where: reported shall be the mean of those observed. If any value
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deviates more than 20 % from this mean, test two additional Suffix G—Tear Resistance, Test Method D 624
specimens and report the mean for all five values. 26. Test Method D 624

22. Procedure 26.1 Die C shall be used.

22.1 Place the specimen centered in the line of the axial load 26-2 Test the material at the thickness to be supplied, unless
on the supporting plate of the apparatus. otherwise arranged by agreement between the purchaser and

22.2 Bring the compression foot into contact with thethe supplier.
specimen and determine the thickness after applying a total Suffix L—Water Absorption
pretest-pressure of 19 50 Pa (0.028+ 0.007 psi) to the
specimen area. Compress the speciment28.5 % of this 2/- SCOPe
thickness at 12.5 mm/min (0.5 in./min) and take the reading of 27.1 This test method covers the measurement of the water
the load immediately, unless another speed is specified. absorbed by olefin polymer flexible cellular materials during

: i _ submersion under pressure.
Note 8—Where foam is appreciably compressed by this pretest-

pressure, foot area and loading shall be as agreed upon between tB8. Test Specimens
purchaser and the supplier. 28.1 Test specimens shall be 100 by 100 mm (4 by 4 in.) by

23. Calculation the thickness of material being supplied. The specimen may or

23.1 Calculate the 25 % compression deflection force, pemay not have natural skins on top, bottom, or both surfaces.

unit area of specimen, expressed as kilopascals (or pound29. Number of Specimens

force per square inch), as follows: 29.1 Test three specimens for each sample. The values
CD:E @ reported shall be the mean of those observed. If any value
A deviates more than 20 % from this mean, test two additional
) specimens and report the mean for all five values.
where:
CD = compression deflection force per unit of specimen 30. Procedure
area, kPa (psi), _ 30.1 Measure the area of the cut surfaces in accordance with
F = force required to compress the specimen 25 % of thegection 8 and calculate the area of the cut surfaces.
thickness as measured in 8.2, N (Ibf), and 30.2 Weigh the specimens and submerge under a 3-m (10-ft)
A = specimen compression contact surface ared, m h

in2) ead of water (equal to 30 kPa or 4.35 psi) at room temperature
(in5). (18 to 29°C (65 to 90°F)) for 48 h. Then place the specimens
24. Report in a stream of air for the minimum time required to remove

i visible water from the surfaces and reweigh.
24.1 Report the average thickness after pretest pressure and

the average compression deflection, for the three specimesd- Calculation
tested, in kilopascals (or pounds-force per square inch), re- 31.1 Calculate the water absorption, expressed in kg/m
quired for 25 % compression, except as noted in 22.1. (Ib/ft?) of cut surfaces (surfaces without skin or rind) as
follows:
25. Precision
W, W,
25.1 The repeatability standard deviation has been deter- Water Absorption= ——x ®)
mined to be 1.74. The reproducibility of this test method is
being determined and will be available on or before April 2005. Where:

Values of data ranged from 34.61 to 40.61. W, = specimen mass before immersion, kg (Ib),
Compression Deflection, kPa W, = specm}en mas? afte%(lfr?zmersmn, kg (Ib), and
: A = area of cut surface, .

1 34.61 )

g g;;g 32. Report

4 38.82 32.1 Report the average water absorption in kg/to/ft?)

2 gg-gg of the three specimens tested, except as noted in 30.1.

; gg;g 33. Precision

9 40.20 33.1 The repeatability standard deviation has been deter-

10 40.61 mined to be 0.007. The reproducibility of this test method is
Average 38.77 being determined and will be available on or before April 2005.
Standard deviation 174 Values of data ranged from 0.034 to 0.055.
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Water Absorption, Kg/m? as a percent of original as follows:

1 0.0342 _ ) L —L,

2 0.0365 % dimensional change —— X 100 (4)

3 0.0412 o

5 Dods1 where: |

6 0.0457 L, = original dimension, mm (in.), and

7 0.0519 Ly = dimension at end of test, mm (in.).

8 0.0521

9 0.0544 42. Report

10 0.0554 . . . )
Average 0.0461 42.1 Report the dimensional change of each direction of
Standard deviation 0.007 interest as a percent of the original dimension.

. . 42.2 Report shrinkage as negative values and growth as
Suffix M—Flammability Ease of Ignition positive values.

34. See Test Method D 2863 .
43. Precision

Suffix R, —Energy Absorption 43.1 The repeatability standard deviation has been deter-
35. See Test Method F 355 mined to be 0.44 (length), 0.94 (width), and 0.87 (thickness).
The reproducibility of this test method is being determined and
35.1 Proqedure A of T?St Method F 355 shall be used. will be available on or before April 2005. Values of data ranged
35.2 The impact velocity shall be 3.45 0.17 m/s. from O to 3.88 %

Note 9—Approximate drop height is 60 cm (24 in.). Thermal Stability, %
35.3 Conduct the test at 28 2°C (73.4* 3.6°F). Length Width Thickness
35.4 The test specimens shall be 25 mm (1 in.) thick. 1 0 0 1.53
N 2 0.63 0.83 1.88
Suffix S—Thermal Stability 3 0.63 0.83 2.57
4 0.63 1.66 3.19
36. Scope 5 1.25 1.67 3.37
. . . . 6 1.25 1.67 3.45
36.1 This test method covers the determination of dimen- 7 1.25 1.72 352
sional stability of foam in any direction, at elevated tempera- 8 125 25 3.64
ture 9 1.25 25 3.88
) 10 1.25 3.23 4.25
37. Apparatus Average 0.939 1.661 3.129
. . . . Standard deviati 0.44 0.94 0.87
37.1 Oven circulating-air, capable of holding the set tem- andare deviation
perature to a tolerance afl %. Suffix T—Tensile Strength and Elongation
38. Test Specimen 44, See Test Methods D 412

38.1 The test specimens shall be 250 by 250 by 25 mm (10 44.1 The samples shall be cut using the Die A, as described
by 10 by 1 in.). Where finished goods with smaller than thein Test Methods D 412.

specified test specimen are to be tested, the full available 44.2 Test the material in the thickness to be supplied, unless
dimensions shall be used. otherwise agreed upon between the purchaser and the supplier.

Note 10—An alternative test method is to cut 305 by 305-mm (12 by
12-in.) specimens and mark off the 250 by 250-mm (10 by 10-in.)

dimensions. 45. Test Method A
39. Number of Specimens 45.1 See Test Method C 177.
39.1 A single specimen shall be tested for each sample. 46. Test Method B

Suffix V—Thermal Conductivity

40. Procedure 46.1 See Test Method C 518.

40.1 Determine all three dimensions in accordance with the
procedure in Section 8.
40.2 Adjust the oven temperature to Z2°C (158= 3°F). 47 Test Method A
40.3 Expose the test specimen in the oven at the above
temperature for 24 h.

40.4 Remove the test specimen and allow to cool at 23 X
2°C (73.4+ 3.6°F) for 2 h. regularly shaped specimen.

. . . 47.2 Test SpecimerA representative test specimen of
codc;ﬂfg [;::%’(Tme all three dimensions at the end of theregularshape, not less than 16%fhin.3) shall be cut from the

sample to be tested.

Suffix W—Density

47.1 Scope—This test method covers the determination of
density of foam by calculation from the mass and volume of a

41. Calculation Note 11—Larger specimens may be necessary when testing coarse cell
41.1 Calculate the dimensional change for each dimensiofoams.
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47.3 Number of SpecimenrsA single specimen shall be

tested for each sample.
47.4 Procedure

47.4.1 Weigh the specimen on a balance or scale graduated
so as to permit weighing within=1 % of the mass to be

measured.

47.4.2 Determine the dimensions of the specimen in accor-

dance with Section 8.
47.5 Calculation—Calculate the density as follows:

D=y (5)

where:
D

m
\"

density, kg/m (Ib/ft3),
mass, kg (Ib), and
volume, m? (ft3).
47.6 Report—Report density to the nearest 1.0 kg/(a.1
Ib/ft3).

48. Precision

Density, kg/m*
(Test Method A)

28.83
30.44
30.44
30.44
32.04
32.04
32.04
32.04
33.64
33.64

Average 31.56
Standard deviation 1.52

QCQOWO~NOOUWNER

=

49. Test Method B

49.1 Scope—This test method covers the determination of
the density of closed-cell foams where the volume is deter-
mined by a liquid displacement method and mass.

Note 12—This test method is particularly appropriate when testing
small or irregularly shaped samples.

49.2 Apparatus
49.2.1 Scale or Balance

48.1 The repeatability standard deviation has been deter- 49.2.2 Immersion Vessehs shown in Fig. 1.
mined to be 1.52. The reproducibility of this test method is 49-2.3 Receiving Vesseas shown in Fig. 1. _
being determined and will be available on or before April 2005. 49-3 Test SpecimerCut a representative test specimen not

Values of data ranged from 28.83 to 33.64.

less than 16 crh(1 in.%) from the sample to be tested.

Note 13—Larger specimens may be necessary when testing coarse cell
foams or foams with irregular surfaces.

49.4 Number of SpecimensTest a single specimen for
each sample.

49.5 Procedure

49.5.1 Weigh the specimen on a balance or scale graduated
S0 as to permit weighing withint1 % of the mass to be
measured.

LI

Wire Mesh’/

or Open Grid
to Prevent
Air Entrap-
ment

Immersion Vessel —p=

§

~*— Receiving Vesse]l

FIG. 1 Apparatus for Density Test Method B
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49.5.2 Fill the immersion vessel with liquid until it over- in.) by the thickness of buoyant material furnished.
flows. Insert the lid in the vessel. . ) .
. h fth . | Note 14—It is not advisable to ply up layers because this could cause
49.5.3 Determine the tare mass of the receiving vesse angntrapment of air between the layers giving erroneous results.
when the flow rate has decreased to less than two drops per
minute, place under the overflow spout of the immersion54. Number of Specimens

vessel. _ _ _ 54.1 Test three specimens for each sample. The values
~ 49.5.4 Remove the lid, place the test specimen in theeported shall be the mean of those observed. If any value
immersion vessel, and replace the lid. deviates more than 20 % from this mean, test two additional

49.5.5 When the flow rate has decreased to less than tWehecimens and report the mean for all five values.
drops per minute, weigh the receiving vessel.

49.6 Calculation—Calculate the density as follows: 55. Procedure
m 55.1 Determine the volume of each specimen using the
d=m—m <% 6 procedure described in Section 47 or 49.
55.2 Maintain the water temperature at 203°C (68 =
where: _ 5.4°F) throughout the test.
d density, kg/m (Ib/ft3),

55.3 Weigh the inverted, empty basket, including all

m, = mass of test specimen, g (Ib), weights necessary to hold the specimen under water, while
m = mass of reCfelvmg_V_essel anolI Ilquig, g (|3), submerged to a depth of 50 mm (2 in.).
gle _ ggﬁsri?;i? |?quzceklg}n (Ygftg)e_’ g (Ib), an 55.4 Place the specimen under the inverted basket and
497 Report—Reportdensiy to the nearest 1.0 k(9.1 TS 59,418 upher sufoce ofthe shecimen s 6onm

). o 55.5 Submerge the specimen for 24 h and reweigh the
50. Precision submerged basket and specimen without removing them from

50.1 The repeatability standard deviation has been detethe water.
mined to be 0.47. The reproducibility of this test method is 55.6 Calculate the fresh water buoyancy as follows:

being determined and will be available on or before April 2005. Wy —W,
Values of data ranged from 64.1 to 65.6. Bn=—v— Q)
Density, kg/m®
(Test Method B) where:
1 a1 B, = measured fresh water buoyancy, kg/b/ft>),
2 65.6 W; = mass of submerged basket, kg (Ib),
3 65.6 W, = mass of submerged basket and specimen after 24 h,
4 65.6
c o kg (Ib), and
6 65.6 V = volume of specimen, i(ft).
7 65.6
8 65.6 56. Report
18 2?;2 56:1 Report the average fresh water buoyancy of the three
Average 056 specimens tested, except as noted in 54.1.
Standard deviation 0.47

57. Precision

57.1 The repeatability standard deviation has been deter-
51. Scope mined to be 0.9. The reproducibility of this test method is being
51.1 This buoyancy test is applicable to closed-cell materidetermined and will be available on or before April 2005.
als for determining the buoyancy of the foam in fresh water aivalues of data ranged from 58 to 60.6.
a standard temperature of 20°C (68°F). Buoyancy

Suffix AA—Buoyancy (Also called Specific Buoyancy)

52. Apparatus ; 5853
52.1 Scale, Tape, or Gageas outlined in Section 8, for 3 58.5
determining the density using Test Method A or balance and 4 58.7
container as outlined in Section 49 for determining the density 0 i
using Test Method B. 7 59.7
52.2 Rigid Tank containing fresh water at 261 3°C (68 = 8 60.2
i . . 9 60.3
5.4°F) in which specimens are submerged. 10 606
52.3 Basket(s)wire or mesh weighted, to hold specimens in
L. Average 59.26
Smeerged pOSItIOﬂ. . Standard deviation 0.9
52.4 Scales mounted over the water tank to weigh the ) )
basket and specimens while submerged. Suffix BB—Constant Compression Creep
53. Test Specimens 58. Scope

53.1 The test specimens shall be 300 by 300 mm (12 by 12 58.1 This test method covers the determination of creep
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properties of flexible polyolefin foam materials in the form of deviates more than 20 % from this mean, test two additional
sheets, boards, or blocks, when subjected to a constant compecimens and report the mean of these six values.

pressive force.
63. Procedure

59. Summary of Test Method 63.1 Measure the thickness of the specimen in accordance
59.1 Aloaded, movable platen is placed on a test specimewith Section 8. Record this value as the original thickn@3s (

to stimulate static constant compressive loading. By measuring 63.2 Measure the length and width of the specimen in

the change in thickness with time, creep properties of the foaraccordance with Section 8 and record.

material can be obtained. 63.3 Assemble the apparatus described in Section 53. With
59.2 The data may be affected by specimen area, thicknesie removable platen in contact with the base plate, position the

varying ambient conditions of temperature, humidity, vibra-dial micrometer to read thickness at the geometric center of the

tion, and impact. platen and adjust the micrometer to read zero. Raise the
movable platen and center the test specimen under the movable
60. Apparatus platen on the base plate. Using appropriate means, apply the

60.1 The apparatus shall consist of a rigid base plate andfarce agreed upon between the purchaser and the supplier, to
force movable platen. Provisions shall be made for applying &he test specimen by placing the standard masses gently on the
force to the movable platen. The base plate and movable platgiaten. Measure the total force. Start to measure the thickness
shall have minimum dimensions of 180 by 180 mm (4.5 by 4.50f the test specimen while under load 605 s after the force
in.). The force shall be applied to the movable platen at a pivohas been applied. Record this thickness as the initial thickness
point located at the geometric center of the platen. A diaunder force T)).
micrometer shall be attached to the base plate or frame of the 63.4 Creep Determinatior-Measure the thickness of the
apparatus to permit continuous measurements of the travel ébmpressively stressed test specimen at any desired time
the movable platen. Any force-inducing mechanism that doe#iterval, but at least at 6 min, 1 h, 24 h, and 168 h, after
not interfere with measurement of the movement of theapplication of the force. More frequent readings are recom-
movable platen is acceptable. A suitable apparatus is shown mended to establish a creep versus time curve. Record the

Fig. 2. thickness at each specified time interval as the deflection
. thickness Ty).
61. Test Specimen 63.5 Temperature and HumidityIn order to establish data

61.1 Test specimens shall be right square prisms or righthat will simulate actual conditions of experience, creep may
cylinders with minimum area of 25 ¢ém(4 in?) and the be determined at varied temperatures and humidities. Record
maximum dimension shall be no greater than the size of théhe temperature and humidity used.
platen in 60.1. The thickness shall not exceed half of the Iateraé .

4. Calculation

dimensions. ) ) )
64.1 Calculate the static compressive stress in pascals (or

62. Number of Specimens pounds-force per square inch) for the given force as follows:

62.1 Test four specimens for each sample. The values

_ F
reported shall be the mean of these observed. If any value Static stress= <y ®)

|
—
"
e oollall]

FIG. 2 Creep Test Apparatus
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where: Note 15—Approximate drop height 60 cm (24 in.).

F = applied force, N (or Ibf), _ 66.2 The test shall be conducted at22°C (73.4=+ 3.6°F)
L = length of the specimen, m (or in.), and and 50+ 2 % relative humidity.

W = width of the specimen, m (or in.). 66.3 The test specimen shall be 501.6 mm (2= 0.063

64.2 Calculate creep based on initial thickness under com, )
pressive force as follows: =

Creep at any given time interval, % 66.4 The missile mass varies with the sample size and shall
, Y

be such that it would be equal to 6.9 kPa (1 psi).

_ (i ;de) % 100 ©) 66.5 Record the average values for Drops 2 through 5.
where: 67. Precision
T, = initial thickness under load, mm (in.), and 67.1 The repeatability standard deviation has been deter-
T4 = deflection thickness, mm (in.). mined to be 0.03 (6 min), 0.11 (60 min), 0.13 (24 h), and 0.18
(168 h). The reproducibility of this test method is being
65. Report determined and will be available on or before April 2005.
65.1 Report the following information: Values of data ranged from 1.9 to 2.22 after 168 h.
65.1.1 Origin and description of material tested, Constant Compression Creep
65.1.2 Dates of test, 6 min 60 min 24 h 168 h
65.1.3 Number of specimens tested, 1 03 06 13 19
65.1.4 Original dimensions of test specimens, 2 0.4 0.8 13 2
65.1.5 Temperature and humidity used, j 82 8-2 1? g;
65.1.6 Static stress, and 5 04 08 16 29
65.1.7 Plot the average creep of the four specimens tested as 6 0.4 0.9 16 2.3
a percent of the average initial thickness under load versus 7 0.4 0.9 16 23
. 8 0.4 0.9 16 2.3
time. 9 0.4 0.9 16 2.4
10 0.4 1 1.7 25
Suffix CC—Dynamic Cushioning Average 0.39 0.84 1.53 222
Standard deviation 0.03 0.11 0.13 0.18
66. See Test Method D 1596
66.1 A345= 17 cm/s (135+ 7 in./s) impact velocity shall 68. Keywords
be used. 68.1 closed cell materials; flexible cellular; olefin polymers
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