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This standard is issued under the fixed designation F 77; 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 €) indicates an editorial change since the last revision or reapproval.

1. Scope personnel. Instructions on how to mix solutions from these salts and the

. L ethods of handling them are best obtained from competent chemical
1.1 Thl.s test method covers the det.ermmatlon of th? appaganufacturing companies or qualified chemical laboratories.
ent density of ceramic parts, used in electron device an
semiconductor applications, with a maximum dimension of 2%. Procedure

mm (1 in.) and having zero or discontinuous porosity. 5.1 Before using the specific gravity balance, be sure that it
1.2 The values stated in S| units are to be regarded as theys peen properly calibrated according to manufacturer's
standard. The values in parentheses are for information onlyinsiryctions or to methods agreed upon between the purchaser

1.3 This standard does not purport to address all of the g the seller.

safety concerns, if any, associated with its use. It is the 53 Hang the plummet on the left side of the balance and set
responsibility of the user of this standard to establish approthe peam rider and the vernier at zero reading. Adjust the

priate safety and health practices and determine the applicapgjance to null by turning the nut at the extremities of the beam
bility of regulatory limitations prior to use. of the balance or the adjusting knob of the vernier.

5.3 Fill the cylinder provided with the balance with boiled
distilled water to about 25 mm (1 in.) from the top and place it
on the platform directly under the plummet. Immerse the
plummet in the water by raising the platform until the top of the
plummet is approximately 13 mm (0.5 in.) below the surface of
3. Apparatus the liquid. Be sure that no air bubbles stick to the sides of the
plummet. Note and record the temperature of the waigr,
Manipulate the rider and vernier to bring the needle to zero.
(No attempt should be made to arrive at the final reading by
oscillating the needle.) Record this readingsgsRemove the

3.4 Thermometer water from the cylinder and dry the plummet and the cylinder

3.5 Reference Standar{Note 2). thoroughly.

Note 1—Balances of types other than those designed specifically for 5.4 Using tweezers, immerse the specimen of ceramic,
the determination of specific gravity may be used as agreed upon betwegroperly cleaned and dried, in a beaker of high density liquid
the purchaser and the seller. on which the specimen will float. The volume of liquid should

Utchaser and the seller  desired. The caliraton should be completeCl D¢ 1855 than 50 mL and should be large enough for the
P ’ 4 Qecimens to float freely.

and its accuracy determined before this test method is used to establish t

2. Referenced Documents
2.1 ASTM Standards:

E 29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specificatfon

3.1 Specific Gravity Balangesensitivity of 0.1 mg (Note 1).
3.2 Tweezers
3.3 Glass Stirring Rod

density of any purchased parts. 5.5 Lower the specific gravity of the liquids slowly by
adding water, drop by drop, to the beaker until the density of
4. Materials liquid equals that of the specimen. (Each drop of water should
4.1 High-Density Liquids namely, thallium malonate- not lower the specific gravity of the solution by more than
formate solutions (Note 3) and 0.003 g/crd.) This condition is indicated when the specimen
4.2 Boiled, Gas-Free Distilled Water starts to suspend in the liquid (sink below the surface of the

liquid) and will remain stationary when placed in any position
\/¥ithin the volume of the liquid. Remove the specimen from the
n . . . .
liquid as soon as this condition is reached.
5.6 Pour the liquid from the beaker into the cylinder of the
1 This test method is under the jurisdiction of ASTM Committee C-21 on balance. Immerse the plummet in the liquid and place the
Ceramic Whitewares and Related Products and is the direct responsibility ofounter-poise weight (marked 2 S.G.) provided, at the place

Subcommittee C21.03 on Fundamental Properties. from which th lummet i n in the null in
Current edition approved Oct. 17, 1969. Published December 1969. Originally 0 ch the plu etis suspe ded. Obtain the nu po tby

Note 3—Precaution: Thallium malonate-formate solution is highly
toxic and must be handled in a safe manner at all times only by compete

published as F 77 — 67 T. Last previous edition F 77 — 67 T. manipulating the rider and the vernier as in 5.2. Record the
2 Annual Book of ASTM Standagdéol 14.02. temperature of the liquidT;,, and the rider and vernier
Documents
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iy F77
readings. Add 2.0000 to the rider and vernier readings to getr,, temperature of the water,
the balance readings . Tin temperature of the high density liquid,

5.7 Thoroughly wash the specimen and parts of the appa§, balance reading with plummet in water, and
ratus which come in contact with the solution in hot running Sy, balance reading with plummet in high density lig-
water for at least 5 min at the end of the test before putting it uid.
away. 6.2 Rounding off ResuksCalculated apparent density ob-
tained from these measurements shall be rounded off to three
significant figures in accordance with Practice E 29.

Note 4—Precaution: Avoid getting solution on hands.

6. Calculation
6.1 Assuming thal,, = T;, calculate the apparent density /- Report

of the specimen as follows: 7.1 Report the following information:
D = (§1/Sy) X density of water aT,,. 1) 7.1.1 Temperature of high-density liquidi,,
where: 7.1.2 Temperature of watef,,, and
D = apparent density, g/cin 7.1.3 Apparent density of ceramic specimen.
APPENDIXES

(Nonmandatory Information)

X1. ADDITIONAL INFORMATION

X1.1 For practical purposes it is assumed that the apparefthe samples of ceramic may be placed all at once in the beaker
density of the ceramic, will not vary appreciably in the as in 5.4. The maximum and minimum density of the sample
temperature range of 20 to 26°C so that determinations made @brresponds to that of the ceramic that first starts to suspend
any temperature within this range are comparable. and that of the last one to suspend in the liquid in the process

X1.2 This test method is especially convenient for deter-mc gradually diluting the heavy liquid with water.

mining the range in apparent density of a sample of ceramic.

X2. ABSOLUTE DENSITY OF WATER

X2.1 The density (absolute) of water at various tempera-
tures is given in Table X2.1.

TABLE X2.1 Absolute Density of Water
Note 1—At 3.98°C density= 0.999973 g/cri= 1.000000 g/ml.

Temperature Density (Absolute),

deg°C deg°F glem?

15 59.0 0.999099

20 68.0 0.998203
21.0 69.8 0.997992
22.0 71.6 0.997770
23.0 73.4 0.997538
24.0 75.2 0.997296
25.0 77.0 0.997044
26.0 78.8 0.996783
27.0 80.6 0.996512
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