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Standard Test Method for
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Apparent Density of Rigid Cellular Plastics
This standard is issued under the fixed designation D 1622; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
This standard has been approved for use by agencies of the Department of Defense.
1. Scope* 3.1.3.2 density—shall be interpreted as thapparent core

1.1 The values stated in S units are to be regarded as trfensityif the forming skins have been, or will be, removed
standard. The values given in brackets are for information onlyPefore the material is used.

1.2 This standard does not purport to address all of the4
safety concerns, if any, associated with its use. It is the” ) ) ) )
responsibility of the user of this standard to establish appro- 41 If the material to be tested includes forming skins, the

priate safety and health practices and determine the applica2PParent overall density, or the apparent core density, or both,
bility of regulatory limitations prior to use. shall be determined. If the material does not have forming

skins, the term overall density is not applicable.

Significance and Use

2. Referenced Documents materials. . . .
& 4.3 Before proceeding with this test method, reference shall
2.1 ASTM Standards: _ be made to the specification of the material being tested, if
E 691 Practice for Conducting an Interlaboratory Study {0y 5ijaple. Any test specimen preparation, conditioning, dimen-
Determine the Precision of a Test Method sions, or testing parameters, or combination thereof, covered in
2.2 1SO Standard: o he materials specification shall take precedence over those
ISO 845 Cellular Plastics and Rubbers—Determination ofantioned in this test method. If there are no material
Apparent (Bulk) Density specifications, then the default conditions in this method apply.
3. Terminology 5. Apparatus
3.1 Descriptions of Terms Specific to This Standard: 5.1 Analytical Balance or Scalezapable of weighing the

3.1.1 apparent core density (of a cellular plastiexhe specimens to the neares0.1 %.
weight in air per unit volume of a sample, after all forming "t 5 Mmicrometer Dial Gage, Caliper, or Steel Rulsyitable

skins have been removed. _ for measuring dimensions of the specimen0.1 %.

3.1.2 apparent o_verall density (of a cgllular_plast«:—)the_ 5.3 Dual Component Spray Equipmeniesigned to meter
weight in air per unit volume of a sample, including all forming {he materials
skins. '

3.1.3 When density or apparent density is used in referencé. Test Specimen

to a cellular plastic, without further qualification, it shall be g1 The specimen shall be of a shape whose volume can be

interpreted as follows: _ _ readily calculated, and not less than 16.43¢fh.0 in3 in
3.1.3.1 density-shall be interpreted as being tapparent o me.

overall densityif the material is to be used with forming skins g 5 |t the sample is a single object whose weight and

Intact. volume can be measured accurately, the total weight and total
volume may be used to determine the sample density. In this
* This test method is under the jurisdiction of ASTM Committee D20 on Plastics C&S€, the test spgumen is the entire §ample. .
and is the direct responsibility of Subcommittee D20.22 on Cellular Materials— 6.3 When testing spray foam materials, specimens shall be
Plastics and Elastomers. prepared as follows:
Current edition approved November 1, 2003. Published January 2004. Originally 6.3.1 Test specimens shall be taken from finished foam
approved in 1959. Last previous edition approved in 1998 as D 1622 - 98. e .
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, orsa_-mples that have been sprayed from compounds in accordance
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTMWIth 6.3.2.
Standards volume information, refer to the standard’s Document Summary page on 6.3.2 The Sample Compounds should be Sprayed at room
the ASTM website. temperature of between 20 to 24°C, unless agreed upon by the

2 Available from American National Standards Institute (ANSI), 25 W. 43rd St., : : i
4th Floor, New York, NY 10036. contractual parties. Spray equipment shall be adjusted to the

*A Summary of Changes section appears at the end of this standard.
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best spray pattern and optimum performance_ Spray app|y ﬁABLEul Within-Laboratory and Betwegn-Laboratory Estimate of
minimum 1.27-cm {’z-in.] Iayer of foam to a 0.95-cm by Precision Based on Round-Robin Testing Data for D 1622 — 83

. . . X 3
63.5-cm by 63.5-cm §[s-|n. by 24-in. by 24-in.] prl_med Material  Nominal Density  Average Values, kg/m
plywood base or other suitable substrate. After a minimum of SA S8 S 1P
5 min, spray apply a second layer of 3.8 cr#{1n.]. M1 38 37.51 042 056 118 1.58
6.3.3 Cut a 2.54-cm [1-in.] thick specimen from the second mg 22 4212-(632 g.ig g.gg gig igé
layer. For calculation of core density, remove the bottom layer 2 5079 089 111 158 314

and the top skin. For calculation of the apparent overall density;—— — —
. . . . S, is the within-laboratory standard deviation of the average.
cut a specimen that includes the formmg skin. B S is the between-laboratories standard deviation of the average.
6.4 If separate test specimens are cut from the sample, ag ;=283 S,
minimum of three shall be used. The specimens shall be taken '==283 S
from locations distributed throughout the sample. o _
6.5 When apparent overall density is determined using ['SLE 2 WibivLaborato and Setveer Laboraton Reie
specimens cut from a larger sample, the ratio of forming skin g

area to total volume shall be the same for the test specimens as . ';Zz‘s'ﬂ;' Average, _ Values Expressed as Percent of the Average

for the sample. kgime KoM VA Ve Vi, VigP
7 C diti . M1 38 37.51 1.12 1.49 3.17 4.22
- Londiioning M2 50 49.63 0.60 0.93 1.70 253
7.1 Unless specified by the contract or relevant material M3 24 3803 0.50 2.35 142 6.65
21 20.79 2.84 5.34 8.04 15.11

specification, condition_the tES_t specir_n_ens at=23°C AV, is the within-laboratory coefficient of variation of the average

[73'4 = 3'6°F_] and 50t 5 % relative humldlty for not less g V; is the between-laboratories coefficient of variation of the avérage.

than 24 h prior to the test. €V =283V,
7.2 Test Conditions-Conduct tests in the standard labora- “ Viz=283 V.

tory atmosphere of 23 2°C [73.4+ 3.6°F] and 50+ 5 %

relative humidity, unless otherwise specified in the material b W

specification or by contractual agreement. \

8. Number of Specimens where:

- . D
8.1 A minimum of three specimens shall be tested, unles
the entire sample is measured as a single specimen (see Sectigr?

density of specimen, kgfn
weight of specimen, kg, and
volume of specimen,

6).
NoTe 2—To obtain density in g/cfy divide D by 1000. To obtain
9. Procedure density in Ib/fE, divide D by 16.
9.1 Weigh the test specimen on a balance or scale to a 10.2 See Appendix X1 for a density calculation that corrects
precision of=0.1 %. for the buoyant effect of air.

9‘,2 Measurg spem_mgns with a caliper Or_ a dial-type gage Note 3—The air buoyancy effect will vary with time and depends on
having a foot with a minimum area of 6.5 éf in.?]. Hold the the open-cell content of the foam. Highly open-celled materials are
pressure of the dial foot to 2% 0.7 kPa [0.4+ 0.1 psi], unless  essentially air-filled and will not exhibit the buoyant effects of air.
such pressure indents the specimen. In these cases the presstmeever, freshly produced closed-cell materials are essentially air-void
shall be reduced accordingly. When a sliding caliper gage ignd will exhibit maximum buoyant effects of air. An additional 1.22 k§/m
used, the proper setting shall be that point at which thd0.076 !b/fﬁ] would be added to the density of an air-void specimen if the
measuring faces of the gage contact the surfaces of tHErection is used.
specimen without compressing them. Do not use a steel rule for 10.3 Calculate the standard deviation (estimated) as follows
dimensions less than 25 mm [1 in.]. Measure all dimensions t@nd report it to two significant figures:

a precision oft0.1 %. In general, three measurements shall be S~
made of each dimension. A lesser number may be made when sS=/—p=7 Ors= [SX2 — nX3)/(n — 1)]H?
the following conditions apply:

where
Maximum Allowed Maximum Allowed s = estimated standard deviation,
Cross-Sectional Area Length of Longest X = value of a single observation,
Measgrements Perpendiclular tq Perpendic;ular n = number of observations, and
per D'TE”S'O” Meag;’iﬁﬁﬂﬁgﬁ'on 13'?513'?2_] X = arithmetic mean of the set of observations.
2 100 cm?[16 in.?] 30 cm [12in] 11. Report
11.1 Report the following information:
_ 11.1.1 Complete description of material tested, including
10. Calculation type, source, code numbers, form, etc.,
10.1 Calculate the density to three significant figures as 11.1.2 Conditioning procedure used if different from that
follows: specified in Section 7,
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11.1.3 Number of specimens tested if different from thatto their laboratory and materials, or between specific laborato-

specified in Section 8, ries. The principles of 12.1.2-12.1.5 would then be valid for
11.1.4 Density, average value, and standard deviation, anduch data.
11.1.5 Date of test. If § andS; have been calculated from a large enough body
11.2 Unless otherwise stated, the density is assumed to lu# data, and for test results that were averages (medians/other
the density calculated as defined in 10.1. function) from testing five specimens:
. ) 12.1.3 Repeatability ()—Comparing two test results for
12. Precision and Bia$ the same material, obtained by the same operator using the
12.1 Precision: same equipment on the same day, the two test results should be

12.1.1 Tables 1 and 2 are based on a round-robin conduct¢ddged not equivalent if they differ by more than théor that
in 1982 in accordance with Practice E 691, involving four material.
materials tested by five laboratories. For each material, all the 12.1.4 Reproducibility (k)—Comparing two test results for
samples were prepared at one source, but the individuahe same material, obtained by different operators using differ-
specimens were prepared at the laboratories that tested theght equipment on different days, the two test results should be
Each test result was the average of five individual determingudged not equivalent if they differ by more than thevalue
tions. Each laboratory obtained one test result for each matder that material.
rial. 12.1.5 Any judgment made in accordance with 12.1.3 and
12.1.2 Concept of | and lk—Warning—The following  12.1.4 would have an approximate 95 % (0.95) probability of
explanations of, andly (12.1.2-12.1.5) are only intended to being correct.
present a meaningful way of considering the approximate 12.2 The precision has not been determined for the test
precision of this test method. The data in Tables 1 and 2 shoulghethod specific to spray foam materials.
not be rigorously applied to the acceptance or rejection of 12 3 Bias—Bias is systematic error that contributes to the
material, as those data are specific to the round-robin and majjfference between a test result and a true (or reference) value.

not be representative of other lots, conditions, materials oThere are no recognized standards on which to base an estimate
laboratories. Users of this test method should apply thef bias for this test method.
principles outlined in Practice E 691 to generate data specific

13. Keywords
4 Supporting data are available from ASTM Headquarters. Request RR: D20- 131 gpparent_ COI’(? qenSity; apparem denSity; apparent over-
1105. all density; density; rigid cellular plastics; spray foam
APPENDIX

(Nonmandatory Information)

X1. DENSITY CALCULATION USING A CORRECTION FOR THE BUOYANT EFFECT OF AIR

X1.1 Calculate the density to three significant figures asy = volume of specimen,
follows:
D = {W, + W)/V} X1.2 The error associated with the density not using the
correction for the buoyant effect of air is dynamic and
where: h ir infiltrates int le. Thus, the val
D = density of specimen, kgfin approaches zero as air infiltrates into a sample. Thus, the value
W, = weight of specimen ,kg of W, is zero in the above calculation when the sample is at
S ’ ]

W, = weight of displaced air, kg, calculated by multiplying €duilibrium with the air. In this case the calculation for density
the volume of the specimen in cubic metres by the is identical to the calculation in 10.1.
density of air at atmospheric temperature and pres-
sure. (The density of air at 23°C and 760 mm Hg of
pressure = 1.22 kg/#{0.076 Ib/ff]), and
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SUMMARY OF CHANGES

This section identifies the location of selected changes to this test method. For the convenience of the user,
Committee D20 has highlighted those changes that may impact the use of this test method. This section may also
include descriptions of the changes or reasons for the changes, or both.

D 1622 - 03: D 1622 - 98:
(1) Revised to remove passive language throughout. (1) The health and safety caveat was updated.
(2) Revised to remove unrealistic conditioning and measure(z) Significance and Use section was revised to reference

ment tolerances. ; o
(3) Changed the number of measured specimens from five tr&watenal §pec_lf|catlon_s. ) )
(3) Conditioning section wording was revised.

three.

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).



