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National foreword

This British Standard has been prepared under the direction
of the Aerospace Standards Committee and is identical
with ISO 7258-1984 ‘Polytetrafluoroethylene (PTFE)
tubing for aerospace applications — Methods for the
determination of the density and relative density’,
published by the International Organization for
Standardization (1SO).

ISO 7258 was produced as a result of international
discussion in which the UK took an active part.

Terminology and conventions. The text of the
international standard has been approved as suitable for
publication as a British Standard without deviation.
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Some terminology and certain conventions are not identical
with those used in British Standards; attention is drawn
especially to the following.

The comma has been used as a decimal marker. In British
Standards it is current practice to use a full point on the
baseline as the decimal marker.

Wherever the words ‘International Standard’ appear,
referring to this standard, they should be read as ‘British
Standard’.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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0 Introduction

Density and relative density are frequently used to follow the
variations in the physical structure of specimens and in calcula-
tions of the amount of material necessary to fill a given volume.
Density is the preferred property relating the mass and volume
of an object, specimen or material. These properties may also
be useful in determining uniformity among samples or
specimens.

1 Scope and field of application

This International Standard specifies three methods for the
determination of the density and relative density of
polytetrafluoroethylene (PTFE) tubing used in the manufacture
of medium and high pressure, high temperature, PTFE hose
assemblies for aerospace applications :

Method A — Density gradient column method without a
preconditioning heating and cooling cycle.

Method B — Displacement of water and determination of
change of weight method.

Method C — Density gradient column method with a
preconditioning heating and cooling cycle.

NOTE — The term ""Apparent Specific Gravity’' is used within the
PTFE hose industry for the density or relative density determined by
methods A and B. The term "'Relative Specific Gravity’’ is similarly
used for the results of method C.

2 Definitions

2.1 density : The mass per unit volume of material at ¢ °C
density is expressed as follows :

density, ¢ °C : g, in grams per cubic centimetre or grams per
millilitre

For the purpose of this International Standard, ¢ is equal to
25 °C.

2.2 relative density : The ratio of the mass in air of a given
volume of material to the mass in air of an equal volume of a
reference material at the same temperature; it is expressed as

relative density, ¢/t °C : d!

where ¢ is the temperature in degrees Celsius. For the purpose
of this International Standard, ¢ is equal to 25 °C.
NOTES

1 Throughout this International Standard, the term "‘relative density’’
should be taken as meaning relative density with respect to water. In
this context, the English term "'specific gravity’’ is often used for
"relative density’’ when the reference material (see 2.2) is water.

2 Density in grams per cubic centimetre may be converted to relative
density with respect to water as follows :

d is the relative density;
©; is the density of the specimen;
©; is the density of water, at temperature ¢.

At a temperature of 25 °C, o; = 0,997 1 g/cm3.

3 Apparatus
3.1 Methods A and C

3.1.1 Density gradient tube, a suitable graduate with stop-
per, preferably ground glass.

3.1.2 Constant temperature bath, a means of controlling
the temperature of the liquid in the tube at 26 + 1 °C. A ther-
mostatted water jacket around the tube is a satisfactory and
convenient method of achieving this.
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3.1.3 Glass floats, a number of calibrated glass floats cover-
ing the density range to be studied and approximately evenly
distributed throughout this range.

3.1.4 Pycnometer, used in determining the densities of the
standard floats.

3.1.5 Hydrometers, a set of suitable hydrometers covering
the range of densities to be measured. These hydrometers
should have 0,001 density graduations.

3.1.6 Analytical balance, with a sensitivity of 0,1 mg.

3.1.7 Siphon or pipette arrangement, for filing the gra-
dient tube. This piece of equipment shouid be constructed so
that the rate of flow of liquid may be regulated to
10 £ 5 mi/min.

3.2 Method B

3.2.1 Analytical balance, a balance with a precision within
0,1 mg, accuracy within 0,05 % relative (that is, 0,05 % of the
weight of the specimen in air), and equipped with a stationary
support for the immersion vessel above the balance pan ("’pan
straddle”’).

3.2.2 Wire, a corrosion-resistant wire for suspending the
specimen.

3.2.3 Immersion vessel : A beaker or other wide-mouthed
vessel for holding the water and immersed specimen.

4 Immersion liquids

The liquid or solution with which the specimen comes into con-
tact during the measurement should have no solvent or

chemical effect on the specimen and should not be absorbed
by the specimen in any significant quantity.

4.1 Methods A and C

Mixtures of two liquids selected from those listed in the table,
suitable for the preparation of the required density gradient.

Table — Liquid systems for density gradient columns

Liquid system Densét/ym:ange
Tetrachloroethylene/tribromomethane 1,62 to 2,89
Bromobenzene/tribromomethane 1,50 to 2,89
Chlorobenzene/tribromomethane 1,11 to 2,89

4.2 Method B

Substantially air-free distilled or demineralized water, contain-
ing two drops of wetting agent.

NOTE — Water may be rendered substantially air-free by boiling and
cooling or by shaking under vacuum in a heavy-walled vacuum fiask.
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5 Specimens

5.1 Methods A and C

The sample shall be a representative cross-section of the size,
thickness and construction of the tubing under test. The
specimens of manufactured polytetrafluoroethylene resin
should be quite small, a perimeter of 9,5 mm to 16 mm being
adequate. In order to differentiate between specimens, they
may be cut from the sample in a variety of simple geometric
shapes. Holes or cracks in the specimens will entrap air and
cause bubbles. This will influence the relative density and
should be avoided. Moreover, the specimens should be cut
with a sharp knife or razor to prevent ragged edges.

5.2 Method B

The test specimen shall be a single piece of the material under
test, of any size and shape that can conveniently be prepared
and tested, provided that its volume shall be not less than
1 cm3 and its surface and edges shall be made smooth. The
thickness of the specimen should be at least 1 mm foreach 1 g
of mass. Usually a specimen weighing 1 to 5 g will be found
convenient, but specimens up to approximately 50 g may be |
used. Care should be taken in cutting specimens to avoid
changes in density resulting from compressive stresses or fric-
tional heating.

6 Procedures
6.1 Method A

6.1.1 Preparation of standard glass floats

Prepare glass floats (3.1.3) by any convenient method such that
they are fully annealed, approximately spherical, have a maxi-
mum diameter less than one quarter the inside diameter of the
column and do not interfere with the test specimens. Prepare a
solution (400 to 600 ml) of the liquids (4.1) to be used in the
gradient tube (3.1.1) such that the density of the solution is ap-
proximately equal to the desired lowest density. When the
floats are at room temperature, drop them gently into the solu-
tion. Save the floats that sink very slowly, and discard those
that sink very fast or save them for another tube. If necessary to
obtain a suitable range of floats, grind selected floats to the
desired density by rubbing the head part of the float on a glass
plate on which is spread a thin slurry of silicon carbide of size
38 um (400 mesh) maximum or other appropriate abrasive.
Progress may be followed by dropping the float in the test solu-
tions at intervals and noting its change in rate of sinking.

6.1.2 Calibration of standard glass floats

6.1.2.1 Place a tall cylinder in the constant temperature bath
(3.1.2) maintained at 25 + 1 °C. Then fill the cylinder about
two thirds full with a solution of two suitable liquids, the den-
sity of which can be varied over the desired range by the addi-
tion of either liquid to the mixture. After the cylinder and solu-
tion have attained temperature equilibrium, place the float in
the solution, and if it sinks, add the denser liquid by suitable
means with good stirring until the float reverses direction of
movement. If the float rises, add the less dense liquid by
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