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UDC 678.674::620.1
. JAPANESE INDUSTRIAL STANDARD ' JIS

Testing Methods for Liquid _
Unsaturated Polyester Resin K 6901-1986

1. Scope

. This Japanese Industrial Standard specifies testing methods for liquid
unsaturated polyester resins. (1)

Note (1) The liquid unsaturated polyester resins described herein are
essentially composed of resins which are obtained by dis-
solving polyesters produced by the reaction of polybasic
acids and polyhydric alcohols in a monomer which can
copolymerise.

Remark: The units and numerical values given in { } in this standard
are in accordance with the conventional units and are cur-
‘ rently the criteria in force.

2. Test Items

The test items shall be as listed in Table 1, and be selected according
to the requirement for the kind of resins.

. Table 1. Test Items

. e s Applicable
Test items Description paragraphs

Specific gravity Hydrometer method, Pycnometer 4,1
method .

Colour number Hazen colour number, and 4.2
Gardner colour number

' Acid value 4,3

Viscosity Brookfield viscometer method, 4.4
and bubble-time viscometer
method

Thixotropic Viscosity ration (6 rpm and 4.5

degree 60 rpm) by Brookfield viscometer

Hardening charac- | Exothermic method 4.6

> teristics at high ’

temperature

Hardening charac- Exothermic method 4.7

teristics at room

temperature

Gel time at room Coagulation method 4.8

temperature

Volatile matter Heating loss method 4.9

. content

Applicable Standards and Reference Standard: See page 15. Documehnts
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3. General Conditions for Tests

3.1 Atmospheric Condition of Test Place The test place shall be condi-
tioned at 156 to 35°C and 65 * 20 % RH, and be protected from direct sun-
light, ultraviolet and heat ray. In cases the tests are made at the place
different from the standard atmosphere, the temperature and relative hu-
midity at the time of tests shall be stated in the test report,

3.2 Sampling The sample shall be taken at random from a lot which is
considered to have homogeneous quality so that the sample can be repre-
sentative of the whole lot as specified in JIS Z 9031.

The sample to be taken shall be mixed well to homogeneous composi-
tion. Then amount of the sample about two times volume required for each
test shall be taken into a clean, dried container by using a suitable
sampler, and the container shall be stoppered tightly and stored in dark
place until the test is made.

4, Test Methods ' ' ‘

4.1 Specific Gravity Hydrometer Method specified in 4.1.1 shall be
used. When the specific gravity is to be determined accurately to the third
decimal place, the pycnometer method specified in 4.1.2 shall be applied.

4.1,1 Hydrometer Method The hydrometer method shall be as described
below:

(D Apparatus
(a) Hydrometer Specified in JIS B 7525,

(b) Water Bath with Thermostat Capable of maintaining tempera-
ture at 25 + 0,2°C. :

(c) Test Tube About 50 mm in diameter and about 250 mm in
length.

(2) Procedure Put the sample in the test tube to a volume about .
two thirds of the capacity of the test tube. Allow the hydrome-
ter to float freely in the sample, plug the test tube, and place .
the assembly in the water bath with thermostat maintained at 25
+ 0,2°C, When the temperature of the sample reaches 25 + 0,5°C
and the hydrometer stands still, the scale of the hydrometer
shall be read. One measurement is enough.

Remark: The value obtained by this method is specific gravity
25/15°C which is not corrected for temperature and
surface tension, and shall be reported to the second
decimal place,

4.1.2 Pycnometer Method The pycnometer method shall be as de-
seribed below:
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¢D) App'aratus

(a) Pycnometer As pycnometer, a whole mass flask with stopper
made of material specified in JIS R 3505 which has a neck
D(mm) in inner diameter and volume V (ml) as given in Table 2
(Fig. 1) shall be utilized. The neck length above the marked
line should not exceed 50 mm.

Table 2. Volume and Inner Diameter
of Pycnometer

Vo D (mm)
100 13 + 1
50 11 +1

Fig. 1. Pycnometer

—
— 1
50 mm max

(b) Funnel The diameter of the funnel leg shall be as large as
possible, providing that it can be inserted into the neck of the
‘ pycnometer and shall be long enough for the end of the leg to
reach the marked line.

(¢) Water Bath with Thermostat Capable of maintaining tempera-
ture at 25 + 0.2°C,

(d) Chemical Balance Of sensitivity up to 0.2 mg.

’ (2) Procedure Weigh the mass of the pycnometer exactly after
having been dried and kept at room temperature.

Fill the pycnometer with the sample up to the marked line with-
out introducing bubbles, and after putting the stopper tightly,

keep it in the water bath with thermostat kept at 25 + 0.2°C for
about an hour.

In case bubbles evolve, either wait till they disappear or rub off
them from the wall surface with a fine metal wire. Then, after
levelling the lowest end of the meniscus to the marked line using
. glass rods or blotting paper, put the stopper. Wipe off the
water adhering to the surface of the pycnometer, and weigh its
mass accurately.
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On the other hand, after cleaning and drying that pycnometer,

fill it with distilled water freshly boiled and kept at about 25°C

up to the marked line. Weigh the mass of the pycnhometer .accu-
rately following the same procedure as described above,

Calculate the specific gravity of the sample at 25°C d(25/25°C)
by the following formula (1):

d =

-my = My
P (1)

where d ¢ specific gravity
moe: mass of pycnometer (g)

m,+ mass of pycnometer filled with sample
at 26°C (g)

mp + mass of pycnometer filled with dis- 7 : ‘
tilled water at 25°C (g) )

One measurement is enough and the result shall be rounded off
to the third decimal place.

4,2 Colour Number Either of the methods stated below shall be adopted
depending on the colouring degree of the sample. Hazen colour number
method shall be applied to the sample of pale colour and Gardner colour
number method to the sample of deep -colour.

4,2,1 Hazen Colour Number Method The Hazen colour humber method
shall be as follows: .

(1) Apparatus and Reagents

(a) Colour Comparison Tube Colourless transparent flat bottomed
tube 23 mm 1n inside diameter with ground~in stopper of the
same material and having a marked line engraved at the height
100 mm from the bottom, ‘

Remark: The height 250 mm from the bottom may be used,
when testing pale coloured solution with Hazen colour
number 50 and under,

(b) Hazen Colour Number Standard Solution Dissolve 2.49 g of
potassium hexachloroplatinate specified in JIS K 8163 or 2.10 g
of hydrogen hexachloroplatinate hexahydrate specified in JIS
K 8153 and 2.00 g of cobalt chloride specified in JIS K 8129 in
200 ml of hydrochloric acid specified in JIS K 8180, and dilute ;
the solution with d1st111ed water to 2000 ml to prepare the
stock solution.

Dilute the stock solution with distilled water in the ratio given

in Table 3 to prepare Hazen colour number standard solutions.

Each standard solution shall be poured in separate colour

comparison tube to the marked line and with the stopper

inserted tightly be stored in a dark place. The standard :
solution with which 6 or more months have elapsed since ‘
preparation shall not be used.
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