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Standard Test Methods for

Density and Specific Gravity (Relative Density) of Plastics
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This standard is issued under théy ed designation D 792; the number immediatel  folld, ing the designation indicates the ear of
original adoption or, in the case of reision, the ear of last re wision. A number in pa\}entheses indicates the ear of last reapproal. A
superscript epsilon (¢) indicates an editorial chaﬁsge since the last revision or reappro val. 3

This standard has been approved for use by agencies of the Department of Defense.
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1.1 These test methods describe the determination of the
spe@¥y c gravit (relative densit ) and densit  of solid plastics
in forms such és sheets, rods, tl}bes, or mold‘%d items.

1.2 W o test methods are described:

1.2.1 Test Method A For testing solid plastics i, ater, and

1.2.2 Test Method B For testing solid plastics in liquids
other thany, ater.

1.3 The walues stated in SI units are to be regarded as the
standard.

1.4 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 appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

Note 1 This standard is not equi walent to ISO 1183 1 Method A. This
test method provides more guidelines on sampleis eight and dimension.
ISO 1183-1 allds s testing at an additional temperature of 27 = 2°C.

2, Rfwpn+dDat ey

2.1 ASTM Standards: *

D 618 Practice for Conditioning Plastics for Testing

D 891 Test Methods for Spetic Gravit ; Apparent, of

Liquid Industrial Chemicals ‘
D 4968 Guide for Annual Rewid, of Test Methods and

Spety cations for Plastics
D 6436 Guide for Reporting Properties for Plastics and

Thermoplastic Elastomers

" These test methods are under the jurisdiction of ASTM Committee D20 on
Plastics and are the direct responsibilit of Subcommittee D20.70 on Anal tical
Methods (Section D20.70.01). 3

Current edition approved June 15, 2008. Published Jul 2008. Originall
approved in 1944. Last prewious edition approved in 2000 as D'792 - 00.

2 For referenced ASTM standards, visit the ASTMH, ebsite,4.4H, .astm.org, or
contact ASTM Customer Ser %ice at serwice @astm.org. For Annual Book of ASTM
Standards wolume information, refer to the standard’s Document Summar page on
the ASTM, ebsite. 3

E 1 Spety cation for ASTM Liquid-in-Glass Thermometers

E 12 Terminolog Relating to Densit - and Spe@iy ¢ Grawit
of Solids, Liqui&ss, and Gases’ b

E 691 Practice for Conducting an Interlaborator Stud to
Determine the Precision of a Test Method

IEEE/ASTM SI-10 Practice for Use of the International
S ‘}stem of Units (SI) (the Moderni ed Metric S v}stem)

2. Ty mund ey

3.1 General The units, s mbols, and abbre wiations used in
these test methods are in accc‘}rdance’l/ ith IEEE/ASTM SI-10.

3.2 Definitions:

3.2.1 specific gravity (relative density) the ratio of the
mass of a given wolume of the impermeable portion of the
material at 23°C to the mass of an equal wolume of gas-free
distilled or de-minerali edi, ater at the same temperature; the
form of e pression shall be:

Spet ¢ gravit _(relatiwe densit ) 23/23°C
(or sp gr 23/23 5C) !

Note 2 This dsy nition is essentiall = equivalent to the dey nition for
apparent spe€y c gravit and apparent’ densit in Terminolog = E 12,
because the small percenpage difference introduced b _not correct“}ng for
the buo anc of air is insigfiy cant for most purposes:

3.2.2 density cubic metre of impermeable portion of the
material at 23°C. The form of e pression shall be:

D, kg/m® (Notes 2-4)

Note 3 The SI unit of densit , as dey ned in IEEE/ASTM SI-10, is
kg/m>. To conwert densit _in g/cmﬂto densit _in kg/m?, multipl b 1000.

Note 4 To convert séeéi-, c gravit 23/2§'C to densit 23'\&, ‘ﬁg/m*} ,
use the folld, ing equation: 3 3

D?€, kg/m® = sp gr 23/23°C X 997.5

Where 997.5 kg/m? is the densit § ofi, ater at 23°C.

3 Withdra, n.

*A § mmay ‘.fcray * {MNAPPYa T At it vnd .-ftl,l @and
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4. S mmy ofTe g '.'tl‘"d
4.1 Determine the mass of a specimen of the solid plastic in
air. It is then immersed in a liquid, its apparent mass upon
immersion is determined, and its spefy c gravit (relative
densit ‘ﬁ) calculated. 3

5. gnfiancandg+

5.1 The spefiy ¢ gravit or densit  of a solid is a propert
that is conwenientl measﬂ}ed to iden\{if a material, to folld,
ph sical changes ira sample, to indicaté‘degree of uniformit
among different sampling units or specimens, or to indicate the’
average densit of a large item.

5.2 Changes& in densit of a single material are due to
locali ed differences in cr T%tallinit loss of plastici er, absorp-
tion of sol went, or to other tauses. I‘S is possible that portions of
a sample differ in densit because of their differences in
cr stallinit , thermal histor > porosit , and composition (t 3pes
or \i)roportiéns of resin, plaéici er, p?gment, ofy ller).

5.3 Densit is useful for calculating strengthd, eight and
costis eight ratios.

6. Sl g

6.1 The sampling units used for the determination of spe-
8%y c grawit  (relative densit ) shall be representative of the
quantit  of igroduct forts hich the data are required.

6.1.17If it is knds n or suspected that the sample consists of
% o or more la ers or sections hawing different spegc
gravities, either &)mpleté\, nished parts or complete cross
sections of the parts or shapes shall be used as the specimens,
or separate specimens shall be taken and tested from each
la er. The spef#y c gravit (relative densit ) of the total part
shall not be obtained b “adding the spef c grawit of the
la ers, unless relatiwe percentages of the la ers are taken into
account. 3

Il

. Candyn nng

7.1 Conditioning Condition the test specimens at
23 +£ 2°C and 50 = 5 % relati ve humidit for not less than 40
h prior to test in accordanceW, ith Procédure A of Practice
D 618, unless othexs ise spetyy ed b  the contract or rele want
material speg¥y cations. In cases of dis%greement, the tolerances
shall be +1°C and *2 % relati ve humidit .

7.2 Test Conditions Conduct tests in tlz}e standard labora-
tor atmosphere of 23 = 2°C and 50 = 5 % relati ve humidit |,
unléss othey, ise spey ed in this spefy cation or b the
contract or rele want material spe@#y cation. In cases of disa%ree—
ment, the tolerances shall be =1°C and *2 % relati %e humid-

it .
N
R B

W
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8. S

8.1 This test method invol %esi, eighing a one-piece speci-
men of 1 to 50 g imi, ater, using a sinkeri, ith plastics that are
lighter tham{, ater. This test method is suitable for plastics that
areis et b 3 but othe¥, ise not affected b ‘;/ ater.

4 Appa ai

9.1 Analytical Balance A balance¥, ith a precision of 0.1
mg or better is required for materials ha wing densities less than
1.00 g/cm’ and sampled, eights less than 10 grams. For all
other materials and samplei, eights, a balancei, ith precision of
1 mg or better is acceptable (see Note 5). The balance shall be
equipped¥, ith a stationar support for the immersion vessel
above the balance pan (, pan straddle. ).

Note 5 The balance shall prowide the precision that all materials
tested have three sigfily carfiy gures on densit . In case that materialsis ith
different densities are tested on one single bélance, use the balance that
provides at least three sigfiy carfty gures for all materials concerned.

Note 6 To assure that the balance meets the performance require-
ments, check on ero point and sensitiwit frequentl and perform periodic
calibration. 3 3

9.2 Sample Holder, corrosion-resistant (for e ample,H, ire,
gemholder, etc.).

9.3 Sinker A sinker for usels ith specimens of plastics that
have spetyy ¢ gravities less than 1.00. The sinker shall: (1) be
corrosion-resistant; (2) have a speyy ¢ gravit of not less than
7.0; (3) hawe smooth surfaces and a regular s‘flape; and (4) be
slightl heawier than necessar to sink the specimen. The
sinker $hall have an opening té facilitate attachment to the
specimen and sample holder.

9.4 Immersion Vessel A beaker or other, ide-mouthed
wessel for holding the{, ater and immersed specimen.

9.5 Thermometer A thermometer readable to 0.1°C or
better.

U
0. ag "l
10.1 Water

The, ater shall be substantiall air-free and
distilled or de-minerali edd, ater. 3

Note 7 Airimy, ater can be remov%ed b boiling and cooling thei, ater,
or b shaking theds ater under wacuum in a heaw ¥, alled wacuum_, ask.

]
( g Use gloves and shielding.) If thet, Ater does notW, et the

speMipen, add a fd, drops of aW. etting agent into theW, ater. If this
solution does notis et the specimen, Method B shall be used.

«, T, t 9+ m¥n

11.1 The test specimen shall be a single piece of material
Y, ith a si e and shape suitable for the testing apparatus,
provided that its wolume shall be not less than 1 cm® and its
surface and edges shall be made smooth. The thickness of the
specimen shall be at least 1 mm for each 1 g of¥, eight. A
speciment, eighing 1 to 5 g4, as found to be convenient, but
specimens up to appro imatel 50 g are also acceptable (see
Note 8). Care shall be taken n cutting specimens to awoid
changes in densit resulting from compressi%e stresses or
frictional heating. *

Note 8 Spety cations for certain plastics require a particular method
of specimen preparation and should be consulted if applicable.

11.2 The specimen shall be free from oil, grease, and other
foreign matter.

2, T B

12.1 Measure and record thei, ater temperature.
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12.2 Weigh the specimen in air. Weigh to the nearest 0.1 mg
for specimens of mass 1 to 10 g and densit less than 1.00
g/cm>. Weigh to the nearest 1 mg for other specimens.

12.3 If necessar , attach to the balance a piece ofy net, ire
sufficientl long to \ireach from the hook abo e the pan to the
support for the immersion wessel. In this case attach the
specimen to theW{, ire such that it is suspended about 25 mm
above the wessel support.

Note 9 If &l ire is usedfls eigh the specimen in air after hanging from
thew, ire. In this case, record the mass of the specimen, a = (mass of
specimen i, ire, in air) (mass ofil, ire in air).

12.4 Mount the immersion %essel on the support, and
completel immerse the suspended specimen (and sinkers, if
used) imu&ater (see 10.1) at a temperature of 23 = 2°C. The
wessel must not touch sample holder or specimen. Remo %e an
bubbles adhering to the specimen, sample holder, or sinker, b 3
rubbing themd, ith a4, ire. Pa particular attention to holes i
the specimen and sinker. If the bubbles are not removed b _this
method or if bubbles are continuousl formed (as %rom
dissol wed gases), the use of wacuum is recommended (see Note
10). Determine the mass of the suspended specimen to the
required precision (see 12.2) (see Note 11). Record this
apparent mass as b (the mass of the specimen, sinker, if used,
and the partiall immersed¥, ire in liquid). Unless othey, ise
spe@dy ed, W, eigh’rapidl _ in order to minimi e absorption of

Y, ater b y the specimen. *

Note 10 Some specimens ma  contain absorbed or dissolwed gases,
or irregularitiesis hich tend to trap air bubbles; an _of these ma _affect the
densit walues obtained. In such cases, the immersed specimeh ma be
subjec&:d to wacuum in a separate %wessel until ewolution of bubbles *has
substantiall _ceased beforei, eighing (see Test Method B). It must also be
demonstrated that the use of this technique leads to results of the required
degree of precision.

Note 11 It ma be necessar to change the sensitivit adjustment of
the balance to overéome the da ing effect of the immersed specimen.

12.5 Weigh the sample holder (and sinker, if used) ini, ater

{, ith immersion to the same depth as used in the pre %ious step

(Notes 12 and 13). Record this{, eight as w (mass of the sample
holder in liquid).

Note 12 If aW, ire is used, it is conwenient to mark the levwel of
immersion b means of a shalld, notcliy led in thets ire. Thé ner the
W ire, the gre‘%lter the tolerance is permitted in adjusting the lewel of
immersion bets eents eighings. Withi, ire Ax g No. 36 ofy ner, disregard
its degrees of immersion and, if no sinker is used, use the mass of theis ire
in air as w.

Note 13 If theW, ire is used and is left attached to the balance arm
during a series of determinations, determine the mass ai, ith the aid of a

tare on the other arm of the balance or as in Note 9. In such cases, care
must be taken that the change of mass of the4, ire (for e ample, from
sisibleds ater) bets een readings does not e ceed the desired precision.

12.6 Repeat the procedure for the required number of
specimens. W o specimens per sample are recommended.
Determine acceptabilit of number of replicate test specimens
b  comparing resultsis Yth precision data given in Tables 1 and
2.°Use additional specimens if desired.

¢ oea” lagln

13.1 Calculate the spet#y ¢ gravit of the plastic as folld s:
sp gr23/23°C = al(a + w — b)

W, here:

a = apparent mass of specimenM, ithouti, ire or sinker, in

air,

b = apparent mass of specimen (and of sinker, if used)
completel immersed and of thew, ire partiall im-
mersed in ‘-iiquid, and 3

w = apparent mass of totall immersed sinker (if used) and

of partiall immersedi’ire.
13.2 Calculate the densit s of the plastic as folld, s:
D¥C, kg/m® = sp gr 23/23°C X 997.5

13.3 If the temperature of thew, ater is different than 23°C,
use the densit off{, ater listed in Table 3 directl , or use the
folld, ing equa‘%ions to calculate the densit ofi, afier at testing
temperature: 3

M = ADJ/At (1)

D(conversion to 23°C), kg/m3

=spagr t/t, X[997.5 + (1, 23) X M] 2)
and
sp gr 23/23 = D (conersion to 23°C)/997.5 3)
{/ here:
M = slope,

AD = difference bets een the ld, est and highest tempera-
ture tolerance for the standard densit ofi, ater (D @
21°C D @ 25°C), b

At = difference bets een the highest and ld, est tempera-
ture tolerance recommended, (21°C 25°C),

t, = temperature of air, and
t, = temperature of{, ater.
“, Wuan

14.1 Report the follds ing information:

TABLE 1 Test Method A Specific Gravity Tested in Water

Material Mean b 2= v -
Polypropylene 0.9007 0.00196 0.00297 0.00555 0.00841
Cellulose Acetate Butyrate 1.1973 0.00232 0.00304 0.00657 0.00860
Polyphenylene Sulfide 1.1708 0.00540 0.00738 0.01528 0.02089
Thermoset 1.3136 0.00271 0.00313 0.00767 0.02171
Polyvinyl Chloride 1.3396 0.00243 0.00615 0.00688 0.01947

A : = within laboratory standard deviation for the individual material. It is obtained by pooling the within-laboratory standard deviations of the test results from all of the

participating laboratories:

2 =[l(s1)% + (s2)2 - .

__\‘!F )2]/n]1/2

< # = between-laboratories reproducibility, expressed as standard deviation: # = :2 +9 2122 where ¢ is the standard deviation of laboratory means.

v'a within-laboratory critical interval between two test results =2.8 X ®.

= between-laboratories critical interval between two test results = 2.8 X e
>

n "

”
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TABLE 2 Test Method B Specific Gravity Tested in Liquids Other Than Water

Material Mean ." b L -

Polypropylene 0.9023 0.00139 0.00239 0.00393 0.00669
LDPE 0.9215 0.00109 0.00195 0.00308 0.00546
HDPE 0.9678 0.00126 0.00189 0.00356 0.00529
Thermoset 1.3130 0.00160 0.00217 0.00453 0.00608

4 : = within laboratory standard deviation for the individual material. It is obtained by pooling the within-laboratory standard deviations of the test results from all of the

participating laboratories:

2 =1[l(s1)?+(s2)? . ...

< : = between-laboratories reproducibility, expressed as standard deviation:

v .2 within-laboratory critical interval between two test results =2.8 X 9.

= between-laboratories critical interval between two test results = 2.8 X :H
i

5,
2

)2]/n]1/2

® = 22492 where ® is the standard deviation of laboratory means.
i~

n
TABLE 3 Standard Density of Water4
°C p=/kg m~3
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
21 997.9948 9731 9513 9294 9073 8852 8630 8406 8182 7957
22 997.7730 7503 7275 7045 6815 6584 6351 6118 5883 5648
23 997.5412 5174 4936 4697 4456 4215 3973 3730 3485 3240
24 997.2994 2747 2499 2250 2000 1749 1497 1244 0990 0735
25 997.0480 0223 9965+ 9707+ 9447+ 9186+ 8925+ 8663+ 8399+ 8135+

“Obtained from U U a “byy o & em‘sij A~ pE & 78th edition, 1997-1998.

<+The leading figul‘@ decreases by 1.

14.1.1 Complete iderfty cation of the material or product
tested, including method of specimen preparation and condi-
tioning,

14.1.2 Average spefyc gravit (relative densit ) for all
specimens from a sampling unit cotrected to 23.0’C‘%Table 3)
are reported as sp gr 23/23°C=__ , or average densit
reported as D*“ = ___ kg/m’,

Note 14 Reporting densit in g/cm? is also acceptable prosided that
it is agreed upon b the users.

14.1.3 A measure of the degree of wariation of spefyc
grawit or densit %, ithin the sampling unit such as the standard
deviatidn and number of determinations on a homogeneous
material or the avwerages plus these measures of dispersion on
different la ers or areas of a nonhomogeneous product,

14.1.4 Reéport the temperature of they, ater.

14.1.5 Report the densit and spefy c gravit W ith three
sigfiy canfty gures. 3 3
14.1.6 An evidence of porosit
men, 3

14.1.7 The method of test (that is, Method A of Test Method
D 792), and

14.1.8 Date of test.

‘30f the material or speci-

5. ¢ 1unandBn
15.1 See Section 23.

W
‘ £ o-F
U P e g
T 50¢)

W
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16.1 Test Method B uses a liquid other thami, ater for testing
one-piece specimens, 1 to 50 g, of plastics that are affected b
|, ater or are lighter than4, ater.
", Appa a}
17.1 The apparatus shall include the balance,%, ire, and
immersion wessel of Section 8, and, optionall ; the folld, ing:

17.2 Pycnometer with Thermometer A 25-mL spefyy c
gravit bottleis ith thermometer, or

17.3" Pycnometer A p cnometer of the Weld t épe, prefer-
abl 4, ith a capacit of abdut 25 mL and an e ternal cap over
the ‘gtopper.

17.4 Thermometer A thermometer having ten divisions
per degree Celsius o%er a temperature range of not less than
5°C or 10°F abovwe and beld, the standard temperature, and
hawing an ice point for calibration. A thermometer short
enough to be handled inside the balance caseW, ill be found
convenient. ASTM Thermometer 23C (see Spety cation E 1)
and Ansch t -t pe thermometers have been found satisfactor
for this purpose?

17.5 Constant-Temperature Bath ~ An appropriate constant-
temperature bath adjusted to maintain a temperature of
23 = 0.1°C.

¥

8. 'at" 4’ 1]

18.1 Immersion Liquid The liquid used shall not dissol ve,
4/ ell, or otheys ise affect the specimen, but shalli, et it and
shall have a spef#y c gravit less than that of the specimen. In
addition, the immersion liql\fid shall be non-h groscopic, has a
ld, wapor pressure, a ld, wiscosit , and a hig}:‘};1 ash point, and
shall leave little or no{, a _ or tarr’ residue on ewaporation. A
narrd, cut distilled from ketosine meets these requirements for
man _ plastics. The spe@iy ¢ gravit 23/23°C of the immersion
liqui& shall be determined shortl Before and after each use in
this method to a precision of at teast 0.1 % relative, unless it
has been established e perimentall in the particular applica-
tion that a lesser frequenc  of deterthination also provides the
desired precision. 3

Note 15 For the determination of the spe ¢ gravit of the liquid, the
use of a standard plummet of kndés n wolume or of Metﬁsod A, C,or D of
Test Methods D 891, using the mo cations required to give speyy c
grasit 23/23°C instead of spe c grawit 60/60°F, is recommended. One
suggested procedure is the folld, ing:
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If a constant-temperatureys ater bath is not available, deter-
mine the mass of the clean, dr p cnometeri, ith thermometer
to the nearest 0.1 mg on a ahal tical balance. Fill the
p cnometer, ith, ater (10.1) coolef‘s‘ than 23°C. Insert the
thérmometer-stopper, causing e cess {, ater to be e pelled
through the side arm. Permit théw lled bottle to%, arm in air
until the thermometer reads 23.0°C. Remo e the drop ofi, ater
at the tip of the side armd, ith a bit ofy lter paper, taking care
not to dril» an liquid fromM, ithin the capillar , place the cap
over the side arpn,m ipe the outside carefull , and determine the
mass of théy lled bottle again to the nearest-0.2 mg. Empt the
p cnometer, dr , any IN, ith immersion liquid. Determine the
masst, ith the 1i{juid in the same manner asi, as donet, ith the

4, ater. Calculate the spe@sy ¢ gravit 23/23°C of the liquid, d, as
folld, s: 3

d=({b—e)/iw—e)

Y, here:

e apparent mass of empt p cnometer,

w apparent mass of p ‘cﬁon‘%etel“‘, lled 4 ith 4, ater at
23.0°C, and 3

b = apparent mass of p cnometery lled W, ith liquid at
23.0°C. B

If a constant-temperatureil, ater bath is available, a p cnom-
etertls ithout a thermometer ma y be used (compare 30.2).

Note 16 One standard objectis hich has been found satisfactor _for
this purpose is the Reimann Thermometer Plummet. These are normrall

supplied calibrated for measurements at temperatures other than 23/23°C;

so that recalibration is not necessar Sfor the purposes of these methods.

3Ty {9 men
19.1 See Section 11.

20. o d o

20.1 The procedure shall be similar to Section 12, e cept for
the choice of immersion liquid, and the temperature during the
immersedy{, eighing (12.3) shall be 23 = 0.5°C.

2\. €al ¥ lagun

21.1 The calculations shall be similar to Section 13, e cept
that d, the spey ¢ grawit 23/23°C of the liquid, shall be placed
in the numerator: (see 13.1)

Sp gr23/23°C = (a X d)/(a +w — D)

22, pan

22.1 See Section 14.

2 ¢ 1unandBa

23.1 Tables 1 and 2 are based on an interlaborator stud *
conducted in 1985 in accordanced, ith Practice E 691,‘§n wol -
ing 5 materials testedi, ith Test Method Ab si laboratories or
four materials testedd, ith Test Method B B _si laboratories.
Each test result, as based on ¥ o indi widuil determinations
and each laborator obtained four test results for each material.
( g The e%lanations of r and R are onl intended to
pres¥nt a meaningfuls a  of considering the ‘%lppro imate
precision of these test methods. The data of Tables 1 and 2
should not be applied to acceptance or rejection of materials, as
these data appl onl to the materials tested in the round robin
and are unlikel® to Be rigorousl representatiwe of other lots,
formulations, C(‘}nditions, materiz‘ﬁs, or laboratories. Users of
this test method should appl the principles outlined in Practice
E 691 to generate data spet# c to the materials and laborator
(or bets een spety ¢ laboratories). The principles of 2323
23.2.34, ould then be walid for such data.)

23.2 Concept of r and R in Tables 1 and 2 If S, and S,
have been calculated from a large enough bod of data, and for
test results that{, ere avwerages from 4 test Yesults for each
material, then:

23.2.1 Repeatability s o test results obtainedi, ithin one
laborator shall be judged not equiwalent if the differ b more
than the walue for that material. The concept }is the interval
representing the critical difference bets een ¥ o test results for
the same material, obtained b the same operator using the
same equipment on the same da in the same laborator .

23.2.2 Reproducibility W o tdst results obtained b _differ-
ent laboratories shall be judged not equi walent if the differ b
more than the R walue for that material. The conceﬁ R is the!
interwal representing the critical difference bets een ¥ o test
results for the same material, obtained b _different operators
using different equipment in different labotatories.

23.2.3 An judgment in accordance¥ ith 23.2.1 or 23.2.2

4, ould hawe ah appro imate 95 % (0.95) probabilit = of being
correct. 3

23.3 There are no recogni ed standards b W, hich to esti-

mate bias of this test method. 3

24, k><'vyw ard
24.1 densit ‘), relative densit ‘j spediy ¢ grawit y

+ Supporting data are awailable from ASTM Headquarters. Request RR:D20-
1133.
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Committee D20 has iderfily ed the location of selected changes to this standard since the last issue (D 792 - 00)
that ma y impact the use of this standard. (June 15, 2008)

(1) Deleted references to D 1898, Old Note 1, Note 6, and (6) Cldity ed dey nition of AD and deleted ,~ in equation in

rearranged the order of Notes. 13.3.
(2) Revised Note 1, ISO Statement. (7) Changed sigfty canty gures from four to three to harmo-
(3) Added Guide D 6436 to Reference Documents. ni e, ith Guide D 6436 in 14.1.5.

(4) Re-dey ned spet c gravit in b changing  unit wolume. (8) Added Note 5 and Note 14
to  given wolume. Removwed ‘equal’densit  of. a . o o
(5) Changed accurac  requirement for balarice and thermom- (9) Editorial changes, including the removal of permissive
eter in 9.1, 9.5, and 12.2. languages from the te t.
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