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JAPANESE INDUSTRIAL STANDARD JIS

Testing Method for Average Liner Thermal Expansion of Glass R 3102-1978

1. Scope This Japanese Industrial Standard specifies the testing method
for average linear thermal expansion of glass per 1°C from 0°C to 300°C.

However, this standard does not apply for glass the conversion temperature
of which is not exeeding 350°C.

: 2. Equipment and Apparatus

2.1 Dilatometer A vertical type dilatometer(!) made of quartz glass
shall be used.

High purity quartz glass shall be used for all the parts of dilatometer
which are heated, and for the measurement of elongation of glass specimen
caused by heating, the dial gauge specified in JIS B 7509 or a dial gauge
at least equivalent shall be used.

Note (1): 4n example of design basis for dilatometer is shown in Attached
Figures 1 and 2.

2.2 Electric Furnace A vertical type tubuler electric furnace(?)
capable of maintaining temperature of the furnace core where the entire
specimen is heated within the range of 1°C shall be used, and an appropriate
temperature controller(3) which can control the temperature within +1°C at
the target temperature shall be provided.

A temperature within the range of 298 to 302°C may be selected as the
target temperature. .

Notes(2): An example of design basis for vertical type tubuler electric

furnace employing a heating wire is shown in Attached Figure
3.

(3): 4n example of the electric circuit of the temperature con-
troller is shown in Attached Figure 4.

2.3 Ice Bath A thermos bottle(*) shall be used as the ice bath. A
cylinder made of perforated copper sheet or copper netting shall be placed
in the central part of the thermos bottle to prevent the vibration which
may be caused by direct contact of the broken ice for cooling with the
dilatometer. When the assembly is used, the outside space of the cylinder

is filled up with broken ice and then the thermos bottle is filled up
with cold water.

Note (“): An example of design basis for an ice bath employing thermos
bottle is shown in Attached Figure 5.

Applicable Standards and Reference Standard: See page 6.
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2.4 Temperature Measuring Equipment A potentiometer or similar
measuring apparatus shall be used as the indicating instrument in ac-
cordance with JIS Z 8704, and a thermocouple is employed as the
temperature measuring body which is placed near the middle part of the

specimen. -

2.5 Vernier Calliper The vernier calliper of CB type or CM type

specified in JIS B 7507 shall be used for measuring the length of

specimen.

3. Specimen The specimen shall be a rod 10 + 0.25 cm in length, the ¢

both ends of which are being so processed( ) that it can be stably posi-
tioned in the measuring equipment, and used after so gradually cooled
that the change of interference color by strain detector does not appear
remarkably.

Note (3): Since processing both ends to flat face is likely to cause
change of position during the measurement, one end shall
be processed to flat face and the other to hemisphere, or
both ends to hemispheres. This hemisphere may be a practical
spherical face.

4. Procedure The procedure shall be as follows:

(1) Clean the specimen, observe that no foreign matters lie on the
both end faces, and then insert the specimen into the holder
made of quartz glass so that stable condition is achieved.
Connect the dial gauge and the specimen so that stable condition
is achieved without any clearance on every part. When needed for
this purpose, check whether the reading of dial gauge changes or
not while slightly striking.

(2) Insert the holder made of quartz glass into the ice bath, and
allow to stand until the reading of temperature does not change
(generally at least 20 minutes are necessary).

Slightly strike the dial gauge to avoid the error due to friction
and then record the reading of dial gauge.

(3) Remove the ice bath from the holder made of quartz glass with
paying attention not to give vibration to the holder, and fix
the electric furnace in such position instead. Previously adjust
the electric furnace to the target temperature.
Allow the assembly to stand until the reading of temperature does
not change (generally at least 25 minutes are necessary), and
then record the reading of dial gauge.

(4) Repeat the operations prescribed in (2) and (3) at least two
times.
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