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IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.

0. Introduction

Method 123A is one of three melting point methods
described in BS 2782, the others being Method 123B,
which deals with the melting point of polyamides, and
Method 123C, which deals with the melting point of
semi-crystalline polymers.

All three methods are for use with resins or polymers
having relatively sharp melting points.

Method 123A is primarily intended for use with synthetic
resins. Method 123B is especially applicable to polyamides,
and may also be suitable for other crystalline polymers.
Method 123C is for use with semi-crystalline polymers and
uses polarized light.

Method 123A supersedes method 103B ‘Melting point of
synthetic resin (capillary tube method)’ of BS 2782 : 1970
and is in technical agreement with Method A of

1ISO 1218 : 1975.

1. Scope and field of application

This method describes a procedure for measuring the
melting point of a synthetic resin. It is applicable to resins
which have relatively sharp melting points but also provides
a means for determining the sinter point of resins which do
not have sharp melting points.

2. References

The following standards publications are referred to in this
method.
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BS 2782 Methods of testing plastics
Foreword, general introduction and
instructions : 1975
Method 123B : 1976 Determination of the
melting point of polyamides
Method 123C : 1976 Determination of the
melting point of semi-crystalline polymers
using polarized light

1ISO 1218 Plastics — Determination of the ‘melting
point’ of polyamides

3. Principle

A small quantity of resin is heated at a definite rate of
temperature rise under defined viewing conditions, and the
temperature at which it melts is noted.

4. Materials
The following materials are required.

4.1 Bismuth, analytical reagent quality, melting point
271.3°C.

4.2 Tin, analytical reagent quality, melting point 231.9 °c.

4.3 Benzoic acid, analytical reagent quality, melting
point 122.4 °C.

4.4 Suitable pure materials of known melting point.
The materials chosen should have melting points ciose to
or covering the range of melting points to be measured.

It is essential that the melting point of the particular sample
of material used for calibration be known to the nearest 1 °C.
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5. Apparatus
The following apparatus is required.

5.1 Melting apparatus, consisting essentially of the
following items (see figure 1).

5.1.1 Heated metal block, part of which is hollow and
forms a chamber.

5.1.2 Metal plug, with two or more holes, which allows a
thermometer and one or more capillary tubes to be inserted
into the metal block.

5.1.3 Controlled heating system for the metal block
consisting of, for example, an electrical resistance heater
enclosed in the block and a rheostat.

5.1.4 Two windows of heat-resistant glass on the walls of
the chamber diametrically opposite each other. One window
is used for viewing the specimen with the aid of an eyepiece,
and the other for providing illumination. Additional
windows for illumination may be included if required.

5.2 Capillary tubes of heat-resistant glass, about 60 mm
long and of external diameter 2 mm or less, sealed at one
end.

5.3 Thermometer of suitable accuracy, range and
graduation interval. Generally 20 °C to 300 °Cin 1 °C
intervals will be suitable but for many materials, particularly
uncured thermosetting resins, a smaller range and graduation
interval is to be preferred.

NOTE. In the case of certain uncured thermosetting resins, for
example phenol-formaldehyde solid resins, which may not have a
sharp melting point and on which a sinter point is usually determined,
an electrically heated glass Thiele tube (see figure 2) may be used in
place of the heated metal block. The Thiele tube should be provided
with a controlled heating system, for example an electrical

resistance heater wound cn to the lower part of the side arm and
controlled by a variable voltage transformer or rheostat (see

figure 2).

The Thiele tube should be filled with water if resins with melting
points of less than 90 °C are being tested or with glycerol for resins
with higher melting points.

6. Test portions

6.1 For brittle materials, rapidly grind a small, freshly
broken piece of resin to a fine powder using a pestle and a
mortar which is glazed inside. Transfer the powder to a
capillary tube which should be filled to a depth of about
10 mm, and pack as tightly as possible by tapping the tube
sharply on a hard surface. Seal the open end of the
capillary tube by means of a Bunsen burner flame or
blowpipe. This whole operation should be completed as
rapidly as possible because of the hygroscopic nature of
some types of resin.

6.2 For materials which cannot be ground in this way, cut
a thin sliver of material about 5 mm long, by means of a
razor blade, place it in the capillary tube, and then seal the
tube.

6.3 Test two test portions for each material.

7. Conditioning

No conditioning is required unless specified in the standard
for the material.
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8. Procedure

8.1 Calibration. If the apparatus is being used for the first
time, if the thermometer has been replaced or on any other
occasion when it is considered desirable, perform a
calibration by carrying out melting point determinations
(see 8.2) using suitable materials of known melting point
(see clause 4) close to or covering the range of melting
points to be measured.

8.2 Determination. Insert the thermometer in position in
the apparatus.

Position one or both capillary tubes containing the test
portions in the apparatus, and raise the temperature
rapidly.

When the temperature is 10 °C to 20 °C lower than the
expected melting point, adjust the heat input to give a rate
of increase in temperature of 2 * 0.5 °C/min.

Switch on the illuminating lamp or lamps.

Observe the specimen closely, and record the temperature
when melting occurs. In the case of powder specimens, as
the melting point is approached, the powder first contracts
away from the walls of the capillary tube and coalesces.
(The temperature at which this happens is known as the
‘sinter point’.) Immediately afterwards the powder
becomes translucent, and subsequently transparent, and
finally melts completely and runs down the inside of the
tube. The melting point is defined as the temperature at
which the powder specimen first begins to transmit light
through about half its bulk. In some cases, the resin does
not reach a translucent stage, and it is not possible to
observe a melting point as defined above. In such cases,
report the sinter point instead.

For samples which are not in powder form the melting
point is defined as the temperature at which the sharp
edge of the specimen disappears.

Carry out the determination in duplicate. |f the difference
between the duplicate melting points exceeds 3 °C, discard
the results and test two additional test portions.

9. Calculation and expression of results

If calibration has shown a difference of more than 1 °C
between the observed and known melting points of the
standard material, an appropriate correction shall be made
to the melting point of the material under test.

Report the arithmetic mean of the duplicate melting points
as the melting point of the material under test.

10. Test report
The test report shall include the following particulars.

(a) Complete identification of the material tested,
including type, source, manufacturer’s code numbers,
previous history, etc.

(b) A reference to this British Standard method
(i.e. BS 2782 : Method 123A : 1976).

(c) Melting point or sinter point if appropriate.
(d) The individual test results.
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