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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Alist of all parts in the ISO 4625 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO 4625 series specifies three widely used procedures for the measurement of the softening point
of rosin-based resins. This document presents the ring-and-ball method, which has been the accepted
standard for many years. ISO 4625-2 presents the Mettler cup-and-ball method. A new method, called
the Mettler method without the ball, is to be presented in a future document.

This document is still the only standard test method accepted in regulatory documents such as Title 21
of the Code of Federal Regulations (CFR) - Food and Drugs.

Otherpa he eriesconcernMettler cup-a 3 ods- ugh-there¢ommended
testing conditions differ, the only difference between the equipment required in such niethods is that
Metf{ler method without the ball does not use a ball. Surveys have shown that the Mettler qup-and-ball

method specified in ISO 4625-2 is the most widely used in the USA, while the Mettler metiod without

the Ipall is the most widely used in Europe. These methods are less time consuming than the ring-and-
ball manual method and the equipment is less expensive than the ring-and-balljautomated method.

As alconsequence of the thermoplastic nature of the test resins, the softening points obtaing¢d using the
recoll;nmended test conditions for all three methods are not generally the-same. Consequeritly, the test
method and the testing conditions used should be noted in the final eport.

© IS0 2020 - All rights reserved v
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INTERNATIONAL STANDARD ISO 4625-1:2020(E)

Binders for paints and varnishes — Determination of
softening point —

Part 1:
Ring-and-ball method

1 Bcope

This|document specifies the test methods for determining the softening point of resin’s (incliding rosin)
and pimilar materials by means of ring-and-ball apparatus.

BotH manual and automated methods are specified, the automated method being the reference method.

2 Normative references

The [following documents are referred to in the text in such@jway that some or all of their content
condtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 4618, Paints and varnishes — Terms and definitions
ISO 15528, Paints, varnishes and raw materials for;paints and varnishes — Sampling

IEC 0751, Industrial platinum resistance therimometer and platinum temperature sensors

3 [erms and definitions
For the purposes of this document;, the terms and definitions given in ISO 4618 and the follqwing apply.
ISO @nd [EC maintain termifological databases for use in standardization at the following addresses:

— [SO Online browsing-platform: available at https://www.iso.org/obp

— |EC Electropediasavailable at http://www.electropedia.org/

3.1
softening peint

tempperatyre at which a disc of sample held within a horizontal ring is forced downward a|distance of
25 r{m under the weight of a steel ball as the disc is heated at a prescribed rate in a watler, glycerol,
silic i

4 Principle

In general, with materials of the types mentioned in Clause 1, softening does not take place at a definite
temperature. As the temperature rises, these materials gradually change from brittle or exceedingly
thick and slow-flowing materials to softer and less viscous liquids. For this reason, the determination
of the softening point shall be made by a fixed, closely defined method if the results obtained are to be
comparable.

For the purpose of these test methods, the definition of softening point given in Clause 3 applies.

© IS0 2020 - All rights reserved 1
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5 Sampling and preparation of test pieces

5.1 Sampling

Take a representative sample of the product to be tested, as described in ISO 15528.

The sample shall consist of freshly broken lumps free of oxidized surfaces. For samples received as
small lumps, scrape off the surface layer of the lumps immediately before use, avoiding inclusion of
finely divided material or dust.

5.2 Prep

5.2.1 Fie

This prepai
heated and

5.2.2 Apparatus

5.2.2.1 Cgntainer, in which the sample can be melted.

5.2.2.2 Ki
5.2.2.3 O

5.2.3 Pra

Take a quar
of rings (7.
using an oy
avoid incor
the minimu

pouring of the sample shall not exceed-}5 min.

For materid

sample witl nitrogen (N,) duringthe melting procedure.

For materia
filling them
being filled
so as to lea

o oftestpicces kvt hod

d of application

ation procedure is suitable for resins (including rosin) and other substances that can be

poured without adverse effects on the softening point.

hife or spatula.
yen, hot-plate, sand bath or oil bath.

cedure

tity of the sample (see 5.1) which is at least twice that necessary to fill the desired nuy

[.1), but in no case less than 40 g, and melt it immediately in a clean container (5.2.

ren, hot-plate, sand bath or oil bath"(5.2.2.3) to prevent local overheating. Take caj
porating air bubbles in the sample. Melt the sample completely, but do not heat it a
m temperature necessary to.pour it easily. The time from the beginning of heating td

Is that are heat-sensitive, continuously inert the atmosphere in the container holding

Is that tend tocrack or shrink in the rings on cooling, preheat the rings immediately beg
to approximatély the temperature at which the material is to be poured. The rings,
shall rest.oit a suitable metal surface. Pour a sufficient quantity of the sample into the
e an exeess on cooling. Allow to cool for at least 30 min and trim off the surplus mat

at the perip
with a slig

is repeated,

ery 'ofthe ring. To remove excess material from the top, cut the excess material off cle

nber
.2.1)
e to
bove
the

r the

fore
Vhile
ring
erial
anly

top

tly heated knlfe or spatula (5 2 2. 2) or grasp the rlng in a palr of tongs and draw th(

use a clean contalner and a fresh quantlty of the sample

5.3 Preparation of test pieces from samples with a low softening point (up to 35 °C)

5.3.1 Apparatus

5.3.1.1 Aluminium foil.

5.3.1.2 Dryice [CO, (solid)] or freezer.

5.3.1.3 Knife or spatula.

ration
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5.3.

ISO 4625-

2 Procedure

1:2020(E)

Take a suitable quantity of the sample (see 5.1). Place one of the rings (7.1.1) on a piece of aluminium foil
(5.3.1.1). Pour the material to be tested into the ring. Then place the foil and filled ring on dry ice orin a
freezer (5.3.1.2) to cool. The material in the ring shall be free of bubbles.

After cooling, cut or scrape off any excess material using a slightly heated knife or spatula (5.3.1.3),
then slide the ring gently from the foil. Place the ring in the ring holder (8.1.6) and immediately perform

the

6

6.1

Use
not
the

6.2

softening point determination as described in 7.3.

'reshly boiled water that has been cooled to at least 27 °C below the anticipated softenir
wer than +5 °C. The use of freshly boiled water is essential, as otherwise air' bubbles 1
est piece and affect the result.

Glycerol, (CAS-No 56-81-5) for softening points between 80~°C and 150 °C, USP

equifalent.

Rep

¢ated use of glycerol increases the moisture content ovef, time and may affect result

glycerol if any change in appearance is noted.

Do nlot use glycerol for softening points greater than 150 °C due to the 160 °C flash point of

6.3

The
tem
mai

Rep
any

6.4

Silicone oil (polymethylsiloxane), 50 mm?/s viscosity, for softening points above 80

silicone oil shall be stable up to a temperature of at least 200 °C, remain clear
Kerature range, have no apparent reactivity with the test piece, have high water rep
tain a uniform viscosity and stirringrate within the temperature range.

bels as gels are an indicator,.that degradation has occurred.

Ethylene glycol, (CAS:No 107-21-1) for softening points below 35 °C.

Prefare a fresh 1 +\I(by volume) mixture of distilled water and ethylene glycol p
detefmination. Forsoftening points between 0 °C and 35 °C,a 1 + 1 (by volume) mixture of §

wat

7

7.1

7.1.

7.1.

¢r may be us€d.as an alternative.

Automated ring-and-ball method (reference method)

Annaratuc

Distilled or deionized water, freshly boiled, for softening points between 35 °€yand 80 °C.

g point, but
hay form on

1) grade or

5. Use fresh

blycerol.

C.

within this
bllence, and

lace with fresh silicone oil if any change in appearance is noted. Do not use silicone oil that contains

rior to the
rlycerol and

Apparatus
1 Shouldered rings, of brass, conforming to the dimensions shown in Figure 1 a).

2 Steel balls, diameter (9,53 # 0,1) mm and mass (3,50 + 0,05) g.

7.1.3 Beaker, 600 ml. Ensure that the dimensions are such that the beaker will properly fit into the
heating unit.

7.1.

4 Stir bar, of dimensions such that the bar spins freely under the test insert.

1

U.S. Pharmacopeia.

© IS0 2020 - All rights reserved
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7.2 Calibration

The calibration of any automated ring-and-ball softening point apparatus shall be performed on a
regular basis since accurate temperature control is required. Follow the manufacturer's instructions
for calibration of the instrument.

7.3 Procedure for materials with a softening point between 35 °C and 80 °C

Place the stir bar (7.1.4) in the 600 ml beaker (7.1.3) and fill the beaker with approximately 500 ml of
freshly boiled distilled or de1on1zed water (6.1 1) ata temperature at least 27 °C below the ant1c1pated

softening p

ace the

prepared rings, w1th their test p1eces in the test insert. Place a ball- centrlng guide, and ball o top of

each test pi
the tempers3

Verify that
complete w

Record as f
interrupted

Start the cg
from the te
and rings in

7.4 Proc
Use the san

For materig
yield a sligh

7.5 Proc

Use the san

Replace the
contains an|

8 Manu

8.1 Appad

[y gels as gels are an.indicator that degradation has occurred.

ece. Place the test insert in the beaker of water, suspending it from the support pins. |
iture-measuring device in the test insert.

the control unit is set for the correct bath liquid and start the determination. The td
hen the light beam has been interrupted by the falling ball and material.

he softening point the temperature displayed on the unit after the)light beam has
by the falling ball and material.

oling process in the instrument. Immediately remove the temperature-measuring dg
tinsert, then remove the test insert from the beaker. Thoroughly clean the test insert,
a suitable solvent.

edure for materials with a softening point between 80 °C and 150 °C
Is softening around 80 °C, report the bath'liquid since a glycerol or silicone oil bath
tly higher result than a water bath.

edure for materials with a softéning point above 150 °C
e procedure as described in-Z:3, except fill the bath with silicone oil (6.3).

silicone oil with fresh oil if any change in appearance is noted. Do not use silicone oil

al ring-and;-ball method (alternate method)

ratus

8.1.1 Sh0|uldered rings, of brass or steel, conforming to the dimensions shown in Figure 1 a).

e procedure as described in 7.3, except fill the.bath with glycerol (6.2) or silicone oil (6.3

Place

st is

peen

vice
balls

will

that

8.1.2 Steel balls, diameter (9,53 * 0,1) mm and mass (3,50 £ 0,05) g.

8.1.3 Ball-centring guide (optional), constructed of brass and with the shape and dimensions
illustrated in Figure 1 b).

8.1.4 Heat-resistantglass beaker, notless than 85 mm in diameter and notless than 125 mm in depth
from the bottom to the flare (an 800 ml low-form beaker of heat-resistant glass meets this requirement).

8.1.5 Thermometers.

8.1.5.1 Thermometer for low softening points, with a range from -2 °C to +80 °C.

4
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8.1.5.2 Thermometer for medium softening points, with a range from 30 °C to 200 °C.

8.1.5.3 Thermometer for high softening points, with a range from -2 °C to +300 °C.

Or, as an alternative to any of the above three thermometers:
8.1.5.4 Resistance thermometer, e.g. Pt100 in accordance with IEC 60751.

8.1.6 Holder for ring and thermometer.

1:2020(E)

Any [convernient apparatus may be used to otdthe Tingamd-—thermometer i ptace, pro
meefs the following requirements.

— [Therings (8.1.1) shall be held in a horizontal position.

— When using the apparatus as shown in Figure 1 d), the bottom of each ring shall be 25 m
horizontal plate below it, the bottom surface of the horizontal plate shalllbe”13 mm to 1
Lhe bottom of the beaker (8.1.4), and the depth of liquid in the beaker,shall be not less th|

— [The thermometer shall be suspended so that the bottom of the hulb-is level with the bof
Fings and within 13 mm of each ring, but not touching either ring. For referee work, n
fwo rings shall be used.

8.1.7 Stirrer.

The |liquid in the heating bath (beaker) shall be stirréd at a speed sufficient to ensure u
distribution without causing sideways displacement-of the resin as it softens in the ring. A s
of 50 min~1 to 700 min~1 is typical. A mechanicalinotor-driven stirrer, mounted so that an
creaked by its rotation are not conveyed directlyto the ring holder shown in Figure 1 c), or
stirrer placed under the bath, can be used.

ided that it

m above the
D mm above
an 100 mm.

toms of the
more than

hiform heat
tirring rate
y vibrations
a magnetic
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Dimensions in millimetres
All tolerances 0,2 mm

120°

99,8
923

23

A
6,4
16

[ Ep——
4,8

73

Lk

-

23 $23

b) Ball-centring guide

=

a) Shouldered ring

U \_
P56 U0
— _ o
— || QI V)
1

o m
~—

d) Assembled apparatus

c¢) Ring holder

Figure 1 — Apparatus used for manual determination of softening point
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8.1.8 Device for heating the heating-bath liquid, capable of maintaining the required he

ating rate.

Apparatus may be used which increases the temperature and registers the softening point automatically.

8.2 Calibration

A calibration check of any temperature controllers used in the manual ring-and-ball soft

ening point

apparatus shall be performed on a regular basis since accurate temperature control is required.

8.3 Procedure
8.3. Procedure for materials with a softening point between 35 °C and 80 °C
8.3.1.1 Assembly of apparatus

Fill the beaker (8.1.4) to a depth of (105 * 3) mm with freshly boiled distilled-or deionized
Use freshly boiled water that has been cooled to atleast 27 °C below the anticipated softenir
not lower than +5 °C.

Ifa

the

aboy
in th
matq
ring
shoyj

otor-driven stirrer (8.1.7) is used, locate the axis of the shaft.of the stirrer near the |
eaker, with the blades clearing the wall and with the bottamn of the blades approxima
e the tops of the rings (8.1.1). Unless a ball-centring guide{8.1.3) is used, make a slight
e centre of each test piece by pressing a ball (8.1.2).0ra rounded rod, slightly heat]
brials, into the material at this point. Centre a ball on\the surface of each test piece. §
5 containing the test pieces in the water in the manner described in 8.1.6. when using th

yn in Figure 1 d).

Suspgend a thermometer for low softening points(8:1.5.1) so that the bottom of the bulb is le
bottpms of the rings and within 13 mm of, butnot touching, the rings. Maintain the initial t
of the water for 15 min.

Start stirring with the stirrer (8.1.7), €ontinue stirring until completion of the determinatid

8.3.1.2 Heating

Heat
fron
i.e. 1
vari
whig

in such amanner that thetemperature of the water is raised atarate of 5 °C/min. Protec
draughts by using d shield if necessary. The rate of increase of the temperature shall
ot averaged over the period of the determination. After the first 3 min, the maximum

h the rate ofinerease is not within these limits.
Rigi¢l adherefice to the prescribed rate of heating is absolutely essential for reproducibility

8.3.1.3"\.Determination of softening point

water (6.1).
g point, but

back wall of
tely 19 mm
indentation
ed for hard
uspend the
e apparatus

vel with the
emperature

n.

t the beaker
be uniform,
permissible

ition over any,peviod of 1 min shall be £0,5 °C/min. Reject the results of any determinations in

bf results.

Record as the softening point the temperature of the thermometer at the instant the test piece touches
the lower horizontal plate. Make no correction for the emergent stem of the thermometer. The softening
point can be recorded automatically, using a suitable light-beam device, for example.

When a ball drops through the ring, it shall be completely surrounded by softening resin and shall drop
straight down to the lower horizontal plate.

Thoroughly clean the ring holder, balls and rings in a suitable solvent after each determination.

© IS0 2020 - All rights reserved
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8.3.2 Procedure for materials with a softening point between 80 °C and 150 °C

Use the same procedure as described in 8.3.1 but fill the bath with glycerol or silicone oil and use a
thermometer for medium softening points (8.1.5.2). The maximum allowable starting temperature of

the oil bath

NOTE
a water bath

is 27 °C below the anticipated softening point.

For materials softening around 80 °C, a glycerol or silicone oil bath yields a slightly higher result than

Repeated use of glycerol will increase the moisture content over time and can affect results. Replace
with fresh glycerol if any change in appearance is noted.

8.3.3 Prd

Use the sanje procedure as described in 8.3.1 but fill the bath with silicone oil and use a thermon

for high sof
Replace the

contains anfy gels as gels are an indicator that degradation has occurred.

8.3.4 Prd

Cool an eth
bath. Use th|
once the teg

9 Expre

Calculate th

10 Precis

10.1 Prec

10.1.1 General

An interlab
in 1998 by
an analysis

10.1.2 Pr¢

The precisi
bath and o

cedure for materials with a softening point above 150 °C

fening points (8.1.5.3).

silicone oil with fresh oil if any change in appearance is noted. Do not uSe silicone oil

cedure for materials with a softening point below 35 °C

Vlene glycol bath, prepared as described in 6.4, to -25 °C im~an isopropanol/ethanol/dr
e same procedure as described in 8.3.1, except for the batlyliquid. Begin heating immedi
t pieces in the rings, with the balls on them, have beenplaced in the bath.

ssion of results

e mean of two determinations and round it\te the nearest 1,0 °C.

ion and bias

sion of the automated method

pratory study of the‘automated ring-and-ball method, using rosin and three resins, wag
P1 laboratories.. The design of the experiment, similar to that specified by ASTM E 691
of the data are'given in ASTM Research Report No. D01-11132).

cision data

n.data given below for the ring-and-ball softening point of rosin at the 70 °C level in a W
resins at the 100 °C to 135 °C level in a glycerol bath or oil bath, respectively, are fo

eter

that

y-ice
htely

run
and

ater
" the

comparison of two test results.

For a mater

ial with a 70 °C ring-and-ball softening point run in a water bath:

— repeatability limit, 95 % (within laboratory): 0,9 °C;

— reproducibility limit, 95 % (between laboratories): 2,4 °C.

For a material with a 100 °C to 135 °C ring-and-ball softening point run in a glycerol or silicone oil bath:

— repeatability limit, 95 % (within laboratory): 1,3 °C;

— reproducibility limit, 95 % (between laboratories): 3,9 °C.

2) Available from ASTM Headquarters, 100 Barr Harbor Drive, West Conshohocken, PA 19428, USA.

8
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