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QH”) Designation: D 792 — 98

Standard Test Methods for
Density and Specific Gravity (Relative Density) of Plastics
by Displacement *

This standard is issued under the fixed designation D 792; 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 * E 380 Practice for Use of the International System of Units

1.1 These test methods describe the determination of the _(SI) (the Modernized Metric Systefh)
specific gravity (relative density) and density of solid plastics E 691 Practice for C_or_1duct|ng an Interlaboratory Study to
in forms such as sheets, rods, tubes, or molded items. Determine the Precision of a Test Metfod

1.2 Two test methods are described:

1.2.1 Test Method A-For testing solid plastics in water, and 3. Terminology . o .
1.2.2 Test Method B-For testing solid plastics in liquids 3.1 General—The units, symbols, and abbreviations used in

other than water. these test_ m_ethods are in accordance with Practice E 380.
3.2 Definitions:

Note 1—Alternatively, Tgst Method D 1_505 may be applied to many 3 21 specific gravity (relative densitythe ratio of the

such forms, as well as to films and sheeting. mass in air of a unit volume of the impermeable portion of the
1.3 The values stated in Sl units are to be regarded as theaterial at 23°C to the mass in air of equal density of an equal

standard. volume of gas-free distilled water at the same temperature. The
1.4 This standard does not purport to address all of theform of expression shall be:

safety concerns, if any, associated with its use. It is the Specific gravity(relative density23/23°C

responsibility of the user of this standard to establish appro- (or sp gr 23/23°C

priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use. Note 3—This definition is essentially equivalent to the definition for

apparent specific gravity and apparent density in Terminology E 12,
Note 2—There is no similar or equivalent ISO standard. because the small percentage difference introduced by not correcting for
the buoyancy of air is insignificant for most purposes.

3.2.2 density—the mass in air in kilograms per cubic metre

2.1 ASTM Standards: of impermeable portion of the material at 23°C. The form of
D 618 Practice for Conditioning Plastics and Electricalexpression shall be:

Insulating Materials for Testirfg
D 891 Test Methods for Specific Gravity, Apparent, of

2. Referenced Documents

D, kg/mt (Notes 2-24

Liquid Industrial Chemicafs Note 4—The Sl unit of density, as defined in Practice E 380 is Kg/m
D 1505 Test Method for Density of Plastics by the Density-To convert density in g/cfito density in kg/m, multiply by 1000.
Gradient TechniqL?e Note 5—Specific gravity_ 23/23°C_can be converted to density 23°C,
D 1622 Test Method for Apparent Density of Rigid Cellular K9/ by use of the following equation:
Plasticg D?3€ kg/n? = sp gr 23/23°Cx 997.6
D 1898 Practice for Sampling of Plastics
E 1 Specification for ASTM Thermometérs 4. Summary of Test Method
E 12 Terminology Relating to Density and Specific Gravity 4.1 Determine the mass of a specimen of the solid plastic in
of Solids, Liquids, and Gases air. It is then immersed in a liquid, its apparent mass upon

immersion is determined, and its specific gravity (relative

density) calculated.
1 These test methods are under the jurisdiction of ASTM Committee D-20 on .
Plastics and are the direct responsibility of Subcommittee D20.70 on Analyticab. Significance and Use

Methods (Section D20.70.01). p . . S
Current edition approved Aug. 10, 1998. Published November 1998. Originally 5.1 The specn‘lc gravity or d_enSIty of _a SO!Id Is a property
published as D 792 — 44. Last previous edition D 792 — 91. that can be measured conveniently to identify a material, to
2 Annual Book of ASTM Standardggl 08.01.
3 Annual Book of ASTM Standardggl 15.05.
4 Annual Book of ASTM Standardgyl 14.03. -
5 Discontinued; sed995 Annual Book of ASTM Standarde) 15.05. 8 Annual Book of ASTM Standardgol 14.02.

*A Summary of Changes section appears at the end of this standard.
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follow physical changes in a sample, to indicate degree of 9.2 Sample Holdercorrosion-resistant.
uniformity among different sampling units or specimens, or to 9.3 Sinker—A sinker for use with specimens of plastics that
indicate the average density of a large item. have specific gravities less than 1.000. The sinker sHalbé
5.2 Changes in density of a single specimen may be due toorrosion-resistant2j have a specific gravity of not less than
changes in crystallinity, loss of plasticizer, absorption 0of7.0; (3) have smooth surfaces and a regular shape; &ndg
solvent, or to other causes. Portions of a sample may differ islightly heavier than necessary to sink the specimen. The
density because of difference in crystallinity, thermal history,sinker should have an opening to facilitate attachment to the
porosity, and composition (types or proportions of resin,specimen and wire.
plasticizer, pigment, or filler). 9.4 Immersion VesselA beaker or other wide-mouthed
vessel for holding the water and immersed specimen.
o ) ] 9.5 Thermometer-A thermometer with an accuracy of
5.3 Density is useful for calculating strength-weight and+1°c js required if the test is not performed in the standard
cost-weight ratios. laboratory atmosphere of Practice D 618, (refer to 17.4).

NoTe 6—Reference is made to Test Method D 1622.

6. Sampling 10. Materials
6.1 The sampling units used for the determination of spe- 11 1 water—The water shall be substantially air-free and
cific gravity (relative density) shall be representative of thejistilled or demineralized water.
quantity of product for which the data are required, in
accordance with Practice D 1898. Nc_>TE 8—Water may be rendered supstantially air-free by boiling and
6.1.1 If it is known or suspected that the sample consists OTSféﬁfuﬁén?yuiza;fQS’egngfé ‘S’ﬁﬁsi’;‘g"; 2 trr‘]ia\‘l’vﬁz’;?'fgeg’a;;”wep";ﬁ'g-
two .c.)r mo.re layers or Se.Ct.lonS having different SpeCIfICspecimen, a few drops of a wetting agent shall be added. If this solution
gravities, either complete finished parts or complete cros§oes not wet the specimen, Method B shall be used.
sections of the parts or shapes shall be used as the specimens,

or separate specimens shall be taken and tested from eath. Test Specimen

layer. The specific gravity (relative density) of the total part 11.1 The test specimen shall be a single piece of the material
cannot be obtained by adding the specific gravity of the layersynder test of any size and shape that can conveniently be
unless relative percentages of the layers are taken into accoupepared and tested, provided that its volume shall be not less
than 1 cni and its surface and edges shall be made smooth. The
o . / thickness of the specimen should be at least 1 mm for each 1
7.1 Cond|t|on|ng—Cond|F|on th_e. test specimens at g of eight. A specimen weighing bt5 g usually will be
23 = 2°C and 50= 5 % relative humidity for not less than 40 onq convenient, but specimens up to approximately 50 g may
h prior to test in accordance with Procedure A of Practiceye ysed (Note 9). Care should be taken in cutting specimens to

D 618, for those tests where conditioning is required. In casegyid changes in density resulting from compressive stresses or
of disagreement, the tolerances shall be 1°Ca@dn relative  frictional heating.

humidity.
7.2 Test Conditions-Conduct tests in the standard labora- Note 9—Specifications for certain plastics require a particular method

tory atmosphere of 23 2°C and 50+ 5 % relative humidity, of specimen preparation and should be consulted if applicable.

unless otherwise specified in the test methods or in this 11.2 The specimen shall be free from oil, grease, and other

specification. In cases of disagreement, the tolerances shall figreign matter.

1°C and=*2 % relative humidity.

7. Conditioning

12. Procedure

TEST METHOD A FOR TESTING SOLID PLASTICS 12.1 Measure and record the water temperature.
IN'WATER (SPECIMENS 1 TO 50 g) 12.2 Weigh the specimen in air to the nearest 0.1 mg for
8. Scope specimens of mass 1 to 10 g or to the nearest mg for specimens

8.1 This test method invol iahi . .of mass more than 10 to 50 g.
) IS test method Involves Weighing a one-piece SPecl- 45 3 attach to the balance a piece of fine wire sufficiently

men of 11050 g in water, using a 5|_nker_W|th plastics t_hat arqong to reach from the hook above the pan to the support for the
lighter than water. This test method is suitable for plastics thag, nersjon vessel. Attach the specimen to the wire such that it
are wet by, but otherwise not affected by water. is suspended about 25 mm above the vessel support.

9. Apparatus Note 10—The specimen may be weighed in air after hanging from the
9.1 Analytical Balance—A balance with a precision within wire. In this case, record the mass of the specimer; (mass of

0.1 mg, accuracy within 0.05 % relative (that is, 0.05 % of theSPecimen +wire, in air) - (mass of wire in air).

mass of the specimen in air), and equipped with a stationary 12.4 Mount the immersion vessel on the support, and

support for the immersion vessel above the balance pan (“pacompletely immerse the suspended specimen (and sinkers, if

straddle”). used) in water (10.1) at a temperature of 22°C. The vessel

Note 7—Assurance that the balance meets the performance requirgDUSt _not touch ere_ or Sp?CImen' _Remove _any bu_bbles
ments should be provided by frequent checks on adjustments of zero poiﬁldher_mg to the sp_emmen, W'_re’ or S'nke_r’ paying particular
and sensitivity and by periodic calibration for absolute accuracy, usingttention to holes in the specimen and sinker. Usually these
standard masses. bubbles can be removed by rubbing them with another wire. If
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